Boone County Commission Minutes 4 November 2021

TERM OF COMMISSION: November Session of the November Adjourned Term

PLACE OF MEETING: Roger B. Wilson Boone County Government Center

Boone County Commission Chambers

PRESENT WERE: Presiding Commissioner Daniel Atwill
District I Commissioner Justin Aldred
District II Commissioner Janet Thompson
Director of Resource Management Bill Florea
Planner Uriah Mach
Human Resources Hiring & Retention Coordinator Sharry Charest
Boone County Counselor CJ Dykhouse
Deputy County Clerk Jodi Vanskike

Public: Tim Opitz with Renew Missouri, Tom Weislocher, Jeff Turner

Conference Call Information:
Number: 425-585-6224 Access Code: 802-162-168

The meeting was called to order at 7:00pm.

P&Z

1. Request by Jon Adam Sapp to approve a Final Development Plan for Harvest
Acres on 10.0 acres zoned A-1 (Agriculture) with pending A-1P (Planned
Agriculture) located at 12200 S Hwy DD, Ashland
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Director of Resource Management Bill Florea read the following staff report: The Planning and
Zoning Commission reviewed this request at its October 21, 2021 meeting and voted to
recommend approval on a unanimous vote. Staff recommended approval of the final plan. The
Boone County Zoning and Subdivision Regulations are entered into the record of this meeting.
The property is located on the west side of State Highway DD approximately 1200 feet north of
the intersection of Biggs Road and State Highway DD. The parent property is 73.5-acres in size
and zoned A-1 (Agriculture). This proposal seeks to rezone 10-acres of the parent parcel to A-
1P to facilitate a land division creating a 5.59-acre buildable lot and to define the remaining
portion of the 10-acres as a non-developable portion of the parent parcel. The property scored
60 points on the point rating system. An A-1P rezoning and Review Plan were approved on this
property in August of 2021 under Commission Orders 359-2021 & 360-2021.

The Zoning Regulations state that the Commission shall approve a Final Development Plan
when it is satisfied that:

. All required information is accurately portrayed on the plan
. The Final Plan conforms to the approved review plan
. The Final Plan demonstrates compliance with all conditions, which the County

Commission may have imposed on the Review Plan.

Staff has reviewed the final plan. All information is accurately portrayed on the plan and
conforms with the approved review plan. A family transfer is proposed to create the desired
land division.

No conditions were placed on this proposal at the time of its hearings before the Planning &
Zoning Commission or County Commission.

Commissioner Thompson moved now on this day the County Commission of the County of
Boone approves the request by Jon Adam Sapp to approve a Final Development Plan for
Harvest Acres on 10.0 acres zoned A-1 (Agriculture) with pending A-1P (Planned Agriculture)
located at 12200 S Hwy DD, Ashland.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #465-2021

2. Eagles Tres Estates. S9-T46N-R12W. A-2, Cari & Travis Nichols, owners. Steven
Proctor, surveyor.
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Director of Resource Management Bill Florea read the following staff report:

The Planning and Zoning Commission approved the plat of Eagles Tres by consent. Director
Florea asks that the Commission waives the reading of the staff report and authorize the clerk to
insert the it into the meeting minutes. The conditions imposed by P&Z have been met. The
property is located on State Route DD, approximately 600° northwest of the city limits of the
City of Ashland. The property is proposed to be divided into two lots, one at 9.83 acres in size,
and the other at 10 acres in size. The western lot has a single-family residence, shop, and on-
site wastewater system present. The eastern lot is currently undeveloped. The property is 19.85
acres in size and zoned A-2(Agriculture). The surrounding property is also zoned A-2. This is
all original 1973 zoning.

The subject property has access to State Route DD. This access is direct in the case of the
western lot, and via an access easement in the case of the eastern lot. The applicant has
submitted a request to waive the traffic study requirement.

The property is in Consolidated Public Water Service District #1 for water service, the Boone
Electric Cooperative for electrical service, and the Southern Boone County Fire Protection
District for fire protection. Water service is provided off a Consolidated Public Water Service
main along Highway DD.

The existing home has an on-site wastewater system. Wastewater development on the eastern
lot will be done under permit with Columbia/Boone County Health Department. The applicant
has submitted a request to waive the wastewater cost-benefit analysis.

The property scored 58 points on the rating system.
Staff recommended approval of the plat and granting the requested waivers.

Commissioner Aldred moved now on this day the County Commission of the County of Boone
does hereby receive and accept the plat of Eagles Tres Estates. S9-T46N-R12W. A-2. Cari &
Travis Nichols, owners. Steven Proctor, surveyor and authorizes the Presiding Commissioner to
sign it and directs the Clerk to insert the staff report into the meeting minutes.

Commissioner Thompson seconded the motion.
The motion carried 3 to 0. Order #466-2021

3. First and Second Reading: Approval of the revision and re-adoption of the Boone
County Zoning Regulations, Sections 1 through 28. This includes revisions to
Section 2, Definitions, Section 15 Administration, and adoption of Section 29 Wind
Energy Conversion Overlay District (WECOD)

Commissioner Atwill stated as most people know, the intent of the windfarm regulations was to
provide a procedure for construction of wind power generators in Boone County, and to give
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residents a voice in areas where construction was proposed. Commissioner Atwill stated he
wanted to compliment the Boone County Planning and Zoning Commission, which worked very
hard to come up with the regulations that will be presented tonight. Commissioner Atwill stated
he wanted to compliment the Boone County staff who worked at least as hard, maybe harder, to
do the same thing. Commissioner Atwill stated the Planning and Zoning Commission held three
public hearings, held fourteen public work sessions, and had done lots of staff research that went
into what will be presented later, and the County Commission itself held three separate public
hearings at different locations around the County. Commissioner Atwill stated they heard from
proponents and opponents, many documents were presented which are included in the record
and emphasis has been on transparency and consideration of all points of view. Commissioner
Atwill stated there is no way to satisfy everyone or every point of view, and today we take up,
for approval or disapproval, proposed regulations that are the product of all these hearings, work
sessions and countless hours of staff work. Commissioner Atwill stated Boone County adopted
zoning regulations beginning in 1973. Commissioner Atwill stated without basic zoning
requirements, this process would be much different. Commissioner Atwill stated many counties
still do not have zoning regulations, and without Planning and Zoning, we would not be able to
require the rules included in the proposal. Commissioner Atwill said to keep in mind that all
rules are subject to modification at a later date to meet the changing needs of the community.
Commissioner Atwill stated there are regulations that deal with areas of square mile sections
and quarter sections that can be confusing. Commissioner Atwill stated there are 691 square
miles of area in Boone County, which equals 442,240 acres. Commissioner Atwill stated one
square mile equals 640 acres and one square mile also equals one section of land by survey and
one quarter section equals 160 acres. Commissioner Atwill stated one of things that has been of
concern by a lot of citizens is the ice and debris that can be thrown from blades, so setbacks are
required. Commissioner Atwill stated overlay districts are contemplated by the regulations,
there is an area test and an ownership test that must be satisfied concurrent with the submission
of any application. Commissioner Atwill stated the overlay process requires a super majority of
the owners and the proposed district, to sign approval of the application to be submitted by the
developer. Commissioner Atwill stated there is a required buffer area from the property line or
to a public road. Commissioner Atwill stated farm area is the area most likely to be the target of
a windmill farming operation, so we will look a little bit at the concept of farming in Boone
County. Commissioner Atwill stated in 2007 Boone County had 258,734 acres in farming.
Commissioner Atwill stated in 2017, that had gone down to 212,732 acres in farming, a
reduction in land area for farming of 12%. Commissioner Atwill stated the area used for
farming continues to shrink as the population of the County continues to grow. Commissioner
Atwill stated farming is currently involved with less than 1/3 of the County land available and
density per square mile is a concern. Commissioner Atwill stated Boone County, with a
population of 183,000, has a density of 263 people per square mile, with a 12.2% growth rate
since the last census. Commissioner Atwill stated other counties have been educational in
review of how they have handled this and what their situation is. Commissioner Atwill stated
Schuyler County has a population of 4,431 and a density per square mile of 6.9 people,
compared to 263 in Boone County. Commissioner Atwill stated Atchison County, another wind
farm county, has a density per square mile of 7.29, a total population of 5,229, and in 2019 they
experienced a 10% decrease in population. Commissioner Atwill stated Dekalb County has a
density per square mile of 18.15 with a total population of 11,029, so these which have allowed
the creation of wind farms in their areas, are much smaller counties. Commissioner Atwill stated
these rules would allow the creations of wind farms under rules that have been made available
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over the internet and by hard copy for many weeks now. Commissioner Atwill stated he will
now ask if the other Commissioners have any comments before they go on to the staff report.
Commissioner Aldred stated he would also like to thank the Resource Management staff, the
Planning and Zoning Commission and the citizens who have made their voices heard.
Commissioner Atwill stated he will have some questions for Director Florea after his report is
made. Commissioner Thompson stated she too would like to thank Resource Management for
their diligence and in shepherding this project to Planning and Zoning, and she appreciates the
incredible work and dedication shown to this County and the time spent delving into something
that was a new area of expertise, and to the people of Boone County who were the first to host a
meeting. Commissioner Thompson stated she will never forget the first meeting in Harrisburg
when people came together to talk about the possibility of wind farms coming to Boone County.
Commissioner Thompson stated it will be forever in her mind because she went to the meeting
with the former Director of Resource Management Stan Shawver and they listened to people
talking on both sides, and it was very clear that this is a question of balancing of interests.
Commissioner Thompson stated this is not something that has all the interest on one side, this is
an issue in which interest must be balanced. Commissioner Thompson stated she applauds the
Planning and Zoning Commission for their work in crafting these regulations, and she applauds
the work of Resource Management in their work of listening to the commentary of citizens on
both sides, and looking at the proposed regulations to say “Is this the appropriate balance?”
Commissioner Thompson stated that process shows that they are doing this regulatory process
right by having a very transparent and open process in which citizens can participate.

Director of Resource Management Bill Florea read the following staff report: As a result of the
public comments that were received, staff has drafted several amendments to the proposed
regulations:

Section 2 Definitions: Several definitions were added for clarity.

Section 29.1 Intent and Purpose: Language was added to provide a more robust
statement of purpose.

Section 29.5.1.8 Visual Impact Assessment: New language was added to replace the
requirement for a computer-generated visual simulation which, was perceived by many
to be of questionable value. The new language describes several steps for assessment of
the visual impact of a proposed wind farm. Those steps include:

Viewshed analysis to determine actual visibility;

Inventory of views to provide the basis for evaluating the extent of visibility;
Photographic and/or virtual simulations; and

A summary of key findings and proposed mitigation techniques.

29.8.4 Visual Impacts: The initial proposal stipulated a maximum height of 355 feet
with the provision that towers of up to 400 feet could be approved on a case by case
basis. Height was measured from the ground to the tip of the blade at its highest point.
Public comment indicated that this was impossible due to limitations of the sizes of
towers that are available in the North American market.
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Staff research found that the industry standard for measuring height is from the ground
level to the center of the turbine hub, or hub height. Towers are manufactured at several
different hub heights, the shortest hub height tower for which there are multiple
manufacturers is 80-meters or approximately 261 feet.

The regulations before the Commission tonight stipulate the maximum height to be 80-
meters at the hub. Each of three manufactures that were researched manufacture only
one rotor for each 80-meter tower. This imposes a natural limit on the overall height of
the wind turbine structure, including the rotor. The tallest structure with an 80-meter hub
height was found to be 138 meters or 452 feet.

This adjustment in maximum height did not cause a revision to the setback requirement.
The setback back of 1,750 feet was based on an article that identified blade tip speed, not
tower height, as the controlling factor for establishing a setback. Blade tip speed is
largely controlled by the generating capacity of the turbine. The generating capacity of
the 80-meter towers aligns with the expected generating capacity that was considered
when Planning and Zoning Commission identified the 1,750 setbacks.

Section 29.9.2 Abandonment: In response to comments received, language was added
to clarify that a wind farm would not be considered to be abandoned in cases of a
repowering or casualty event and there was an approved schedule of completion not to
exceed 5-years.

The draft regulations brought before the Commission tonight are the result of many hours of
work by the Planning and Zoning Commission, the public, the County Commission and staff.
Director Florea stated he too, would like to extend special gratitude to the volunteers on the
Planning and Zoning Commission and to the public who volunteered their time as well.

Commissioner Thompson moved now on this day the County Commission of the County of
Boone takes up the revision and re-adoption of the Boone County Zoning Regulations, Sections
1 through 29. This includes revisions to Section 2, Definitions, Section 15 Administration, and
adoption of Section 29 Wind Energy Conversion Overlay District (WECOD).

WHEREAS, the Boone County Planning and Zoning Commission conducted three (3) public
hearings, after due public notice, into the issue of re-adoption of the Boone County Zoning
Regulations, Sections 1 through 29. This includes revisions to Section 2, Definitions, Section 15
Administration, and adoption of Section 29 Wind Energy Conversion Overlay District
(WECOD); and

WHEREAS, the Boone County Planning and Zoning Commission (P&Z) has recommended that
the County Commission readopt those regulations including revisions to Section 2, Definitions,
Section 15 Administration, and adoption of Section 29 Wind Energy Conversion Overlay
District (WECOD); and

WHEREAS, the County Commission conducted a public hearing on re-adoption of those
regulations on July 27, 2021; and

WHEREAS, all required notices have been given and all required public hearings have been
held;
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NOW, THEREFORE, the County Commission of the County of Boone does hereby adopt the
Boone County Zoning Regulations Sections 1 through 29. This includes revisions to Section 2,
Definitions, Section 15 Administration, and adoption of Section 29 Wind Energy Conversion
Overlay District (WECOD), copies of which are attached and incorporated by reference, along
with the following attachments:

1. Notice of the first P&Z hearing, affidavit of newspaper publication, affidavit of posting in the
Boone County Government Center, and the hearing minutes.

2. Notice of the second P&Z hearing, affidavit of newspaper publication, affidavit of posting in
the Boone County Government Center (northern district), and the hearing minutes.

3. Notice of the third P&Z hearing, affidavit of newspaper publication, affidavit of posting in
the Boone County Government Center (southern district), and the hearing minutes.

4. Minutes from the P&Z meeting with recommendation for adoption.

5. Notice of public hearing before the County Commission on July 27, 2021, affidavit of
newspaper publication, affidavit of posting in Boone County Government Center, and the
hearing minutes showing the public hearing was opened for the re-adoption of the zoning
regulations and adoption of revisions to Sections 2 and 15, and new Section 29.

6. Complete copy of Zoning Regulations.

6A. Revisions to Sections 2, and new Section 29.

6B. Revisions to Section 15.

7. U.S. Fish and Wildlife Service Land-Based Wind Energy Guidelines

8. A method for defining wind turbine setback standards, Wind Energy, 2011.

9. World Health Organization (WHO) Environmental Noise Guidelines for the European
Region.

10. ANSI S12.9-2005/Part 4, Quantities and Procedures for Description and Measurement of
Environmental Sound-Part 4: Noise Assessment and Prediction of Long-term Community
Response.

11. Demographic and Economic Comparison of Four Missouri Counties.

12. Maps of Boone County showing parcels capable of 1,750-foot radius buffer and population
density.

13. Maps of Adair County showing parcels capable of 1,750-foot radius, existing wind turbine
locations, and population density.

14. Map showing Boone County Block Level Census 2010 population density per square mile.
15. Map showing Adair County Block Level Census 2010 population density per square mile.
16. List of manufactures of 80-meter hub height wind turbine towers.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #467-2021

Human Resources

4. First and Second Reading: Request for Extending an Overlap Period for Training
in Position 441

Human Resources Hiring and Retention Coordinator Sharry Charest stated finding candidates to
fill open positions in this current market is very difficult and the current staffing level in the
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Facilities Department means they won’t be able to sustain their vacancy and maintain their
current operations. Ms. Charest stated Human Resources wants to advertise right now for a
custodian position that will be vacated on December 31, 2021, however, if they were to find a
good candidate right away, that person probably would not wait weeks to begin work. Ms.
Charest stated therefore, they ask that the extended overlap period be six weeks for this position.

Commissioner Aldred moved now on this day, the County Commission of the County of Boone
does hereby approve a request for an extended employee overlap/training period, in excess of
the ordinary “Two Week Training Period for New Employees” as approved in Commission
Order 147-2005, for position 441, Custodian, Housekeeping & Custodial Services. The
extended overlap period is approved up to six weeks.

Commissioner Thompson seconded the motion.
The motion carried 3 to 0. Order #468-2021

Purchasing

5. Second Reading: Amendment 1 to Contract 148-123119SS - GrayKey iOS and
Android Forensic Software - Boone Co. Sheriff (First Reading: 11.02.21)

Commissioner Thompson moved now on this day, the County Commission of the County of
Boone does hereby approve Amendment #1 to Contract 148-123119SS for Gray Key iOS,
Android Forensic License and Support for the Boone County Sheriff’s Office which was
awarded November 26, 2019 (Commission Order 505-2019) which is being amended to
upgrade the i0OS license to include Android devices.

All other terms, conditions and prices of the original agreement remain unchanged.

Payments will be paid from Department 1253 — GF Sheriff Grants, Account 70050 — Software
Service Contract: $27,995.00.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #469-2021

Emergency Management

6. Second Reading: State Homeland Security Program Grant Award (First Read
11.02.21)

Commissioner Aldred moved now on this day, the County Commission of the County of Boone
does hereby approve the State Homeland Security Program Grant award letter, submitted by the
Emergency Management Department.

It is further ordered the Presiding Commissioner is hereby authorized to sign the attached grant
award.

Commissioner Thompson seconded the motion.
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The motion carried 3 to 0. Order #470-2021
Sheriff’s Office

7. Second Reading: 2021 Edward Byrne Memorial Justice Assistance Grant Award
(First Reading: 11.02.21)

Commissioner Thompson moved now on this day, the County Commission of the County of
Boone does hereby approve the acceptance of the 2021 Edward Byrne Memorial Justice
Assistance Grant (JAG), awarded to the Boone County Sheriff’s Office.

It is further ordered the Presiding Commissioner is hereby authorized to sign the attached grant
award.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #471-2021

Commission

8. First and Second Reading: Organizational use of Boone County Conference
Rooms: Early Childhood Positive Behavior Support Program Team Retreat

Commissioner Aldred moved now on this day, the County Commission of the County of Boone
does hereby approve the Organizational Use of the Boone County Government Center
Conference Room 311 by Early Childhood Positive Behavior Support (ECPBS) Program on
Monday, November 22, and Tuesday, November 23, 2021, from 8:30AM until 2:30PM.

Commissioner Thompson seconded the motion.
The motion carried 3 to 0. Order #472-2021

9. Public Comment

Tim Opitz, General Counsel for Renew Missouri and Three Creeks Township Democratic
Committeeman stated right now there are world leaders in Glascow trying to come up with
solutions to combat our climate emergency, and he wants to congratulate the Commissioners on
becoming the first county in Missouri to ban wind. Tom Weislocher stated he has followed the
wind issue closely for the past three years and he would like to echo the earlier comments of
congratulating Planning and Zoning, the Commissioner and the volunteers for all their work.
Mr. Weislocher stated he would like to thank Planning and Zoning for allowing his input, he felt
like all of it was listened to, even though not all of it was acted upon. Mr. Weislocher stated he
feels like his opinions, and those of others, were taken into consideration and that overall the
County has done the best possible job they could. Jeff Turner stated he also wanted to thank the
Boone County Commission for working so hard to please everyone in Boone County. Mr.
Turner stated he thinks this is a good start and though you can’t please everyone, he knows the
Commissioners will be watching the process take place and move forward.
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10. Commissioner Reports

Commissioner Aldred stated he believes these revisions will better suit wind industry standards
and best practices while remaining in keeping with the property owners rights that are expected
in a Planned and Zoned County such as Boone. Commissioner Aldred stated ultimately the
Planning and Zoning regulations are a living document and should these regulations cause any
unseen, adverse effects in the future, they can be amended through the same process of public
input and data analysis that Planning and Zoning put into crafting this original policy.
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Attest: Daniel K, Afwill

Presiding Commissioner
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Brianna L. Lennon Justin Aldred

Clerk of the County Commission District I Commissioner

@AW L

Janet M. Thompson

District IT Commissioner
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Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER
801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730
(573) 886-4330 FAX (573) 886-4340

DIRECTOR, BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

AGENDA -~ WORK SESSION
PLANNING & ZONING COMMISSION
COMMISSION CHAMBERS, 801 E Walnut St, Columbia

April 8, 2021 - 6:00 P.M.

The work session and public hearing will be held in person and by phone
conference. Those wishing to provide comments by phone or video are
required to pre-register.

To attend by phone please call: 701-801-1211. When prompted, enter access
code: 758-401-651.

To attend by video go to https:/www.startmeeting.com, click “join” in the
upper right-hand side. The online meeting ID for this hearing is
“boonecounty2”. If you need to use your phone for audio, please use the
phone number and access code above. If you have a microphone and
speakers, or a headset on your computer/device, you will not need to dial into
a phone number.

Work Session — 6:00 PM

1. Distribute packets for April 15, 2021 meeting.
2. Adjourn Work Session

Public Hearing — Wind Farm Regulations; 6:30 PM

Call to Order

Roll Call

Opening Statement

Staff Presentation

Open for comments or questions from pre-registered speakers
Open for comments or questions from non-registered speakers
Close public hearing

Adjourn

g0 M B N B i B

Visit our website for more information: www.showmeboone.com/resource-management
Written comments may be submitted to: WECOD@boonecountymo.org
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COLUMBIA DAILY

BILLING PERIOD ADVERTISER/CLIENT NAME
03/01/21 - 03/31/21 BC RESOURCE MANAGEMENT
REB E E I \ l E TOTAL AMOUNT DUE ~UNAPPLIED AMOUNT TERMS OF PAYMENT
138.96 NET DUE 28 D
P.O. Box 798'+ Columbia, MO « 65205-0798 AYS
CURRENT NET AMOUNT DUE 30 DAYS 60 DAYS OVER 90 DAYS
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AFFIDAVIT OF PUBLICATION

BC RESOURCE MANAGEMENT

I, Hayley Shipley, being duly sworn according to law, state that | am one of
the publishers of the Columbia Daily Tribune, a daily newspaper of general
circulation in the County of Boone, State of Missouri, where located; which
newspaper has been admitted to the Post Office as periodical class matter
in the City of Columbia, Missouri, the city of publication; which newspaper
has been published regularly and consecutively for a period of three years
and has a list of bona fide subscribers, voluntarily engaged as such, who
have paid or agreed to pay a stated price for a subscription for a definite
period of time, and that such newspaper has complied with the provisions
of Section 493.050, Revised Statutes of Missouri 2000, and Section 59.310,
Revised Statutes of Missouri 2000. The affixed notice appeared in said
newspaper on the following consecutive issues:

1st Insertion
2nd Insertion
3rd Insertion
4th Insertion
5th Insertion
6th Insertion
7th Insertion
8th Insertion
9th Insertion
10th Insertion
11th Insertion
12th Insertion
13th Insertion
14th Insertion
15th Insertion
16th Insertion
17th Insertion
18th Insertion
19th Insertion
20th Insertion
21st Insertion
22nd Insertion

03/24/21

/ $138.96
By ,;:icuupl 1 A?ﬁ
J

Subscribed and sworn to before me this Lé of @ @ lji) ,2021

Sondiel s 10U

Notary Public

SANDRA L ROTHER
Notary Public - Notary-Seal
STATE OF MISSOURI
Comm. Number 15638071
Boone Countg
My Commission Expires: Sep. 9, 2023

*¥* SEE ATTACHED***



HAOTICE OF PUBLIG HEARIHGS ;
Hatice Is hereby glven that the Boone County Planning
and Zoning Commission will conduct Public Haarings an
propased Boone County Wind Farm Bagulations on the
follewing dalaa:
Thersday, Aprll 8, 2021, 630 PM; Boona Caunity
Govarnment Canter, Cammizaian Chambars, 801 E.
Walnut 5L, Gatumbia, MD
Tuesday, April 20, 2021, 6:30 PM; Harrigburg High |
School Gymnasivum, 801 8. Harrls St., Harrisbyrg, MO
Thursday, Aprif 20, 2021, 8:30 PW; Southern Boone
Schodls, Cenlial Offics Board Reont, 5275 W, Rad
Tail Dr., Achland, MO |
Theasa haarings are balng hold for the purpass of galnfng
input en the proposed Boone County Wind Farm
Hegulalione ez part of the Boone County Zoning
Requiations. All members of the public are woldome to
provide comments homwever fime sasfrictions per spaaker
roay ba implemantsd dus to crowd slze,
Copies of the proposed msgulalions may ba
ohtained on or after Aprit 1, 2021 af the office of
Boone County Hesourse Mansgemenl, 801 E.
Walrxt St.. Am, 315, Columbia or on our website at:
Wi shokmakoo e cemresIurce-nanagement
To submit comments or questions please emeil:
WECOD@boonecountymo.org by May 1, 2021,
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AFFIDAVIT OF NOTICE OF PUBLIC HEARING

STATE OF MISSOURI ) ss
County of Boone )

I hereby swear that the affixed notice of public
hearing was posted at the Boone County
Government Center, 801 E. Walnut St.,
Columbia, Missouri, on the

&’Lﬂ/\_davof m&(Uh ,209—\
j&xmﬁ (LIgD oo 2abld)

Paula Evans

{' ‘ tHa
Subscribe‘{ﬁfawroa;? beforzeomi’tkis Z— -

day of

Chowston (hams

Notary Publl

[
Clavshya L Crane.

Printed Name

CHRISTINA L. CRANE
Notary Public - Notary Seal
STATE OF MISSOURI
Boone County
My Commission Expires: May 21, 2021
Commission # 13705616
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Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER

4 801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730
(573) 886-4330 FAX (573) 886-4340

DIRECTOR

BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

NOTICE OF PUBLIC HEARINGS

Notice is hereby given that the Boone County Planning and Zoning
Commission will conduct Public Hearings on proposed Boone County
Wind Farm Regulations on the following dates:

Thursday, April 8, 2021, 6:30 PM; Boone County Government Center,
Commission Chambers, 801 E. Walnut St., Columbia, MO

Tuesday, April 20, 2021, 6:30 PM; Harrisburg High School
Gymnasium, 801 S. Harris St., Harrisburg, MO

Thursday, April 29, 2021, 6:30 PM; Southern Boone Schools, Central
Office Board Room, 5275 W. Red Tail Dr., Ashland, MO

These hearings are being held for the purpose of gaining input on the
proposed Boone County Wind Farm Regulations as part of the Boone
County Zoning Regulations. All members of the public are welcome to
provide comments however time restrictions per speaker may be
implemented due to crowd size.

Copies of the proposed regulations may be obtained on or after April 1, 2021
at the office of Boone County Resource Management, 801 E. Walnut St.,
Rm. 315, Columbia or on our website at:
www.showmeboone.com/resource-management/

To submit comments or questions please email:
WECOD@boonecountymo.org by May 1, 2021.




BOONE COUNTY PLANNING & ZONING COMMISSION

WORK SESSION & WIND FARM REGULATIONS PUBLIC HEARING
BOONE COUNTY GOVERNMENT CENTER, COMMISSION CHAMBERS
801 E. WALNUT, COLUMBIA, MISSOURI
(573) 886-4330

Minutes 6:00 P.M. Thursday, April 8,2021

Commissioners present: Boyd Harris, Eric Kurzejeski, Michael Poehlman, Greg Martin, Steve Koirtyohann, Bill
Lloyd, Rhonda Proctor, Jeff McCann, Fred Furlong, Randal Trecha

Absent: Daniel Mings
Staff: Bill Florea, Thad Yonke, Uriah Mach, Cece Riley, Paula Evans
Chairperson Harris called the work session to order at 6:00 PM

Staff informed the Commission of the items on the April 15, 2021 Planning and Zoning Commission meeting and
gave a brief summary of each.

Worksession adjourned 6:15 PM

The first public hearing to receive comments and questions regarding the proposed Wind Farm regulations was
called to order at 6:30 PM.

Chairperson Harris read the following statement:

Good evening and welcome to tonight’s hearing regarding the proposed Boone County Wind Farm Regulations.
An informational presentation will be given which will explain the proposed regulations. After the presentation,

the Commission will call upon those who have pre-registered to speak, after those who have pre-registered have

spoken, anyone present who wishes to make comments may do so. In the interest of time, responses to questions
may not be given this evening. However, a record of all questions and comments will be kept and responses may
be made directly to the individual, by posting on our website, or both. Forms have been made available for those
who prefer to submit their questions in writing.

If you choose to provide testimony this evening and have not pre-registered, please complete the “Request to
Speak” form and place in the box on the table. Please be concise and we ask that you not be repetitious with your
remarks, we also ask that you restrict your comments to the proposed regulations. We recognize that this issue can
be quite emotional, in that regard we ask that you refrain from applause, cheers or other signs of support or
displeasure. Please be considerate of everyone here.

In order to give everyone an opportunity, speakers will be limited to five minutes each. Time limits may be
changed depending on how the hearing progresses. If you feel that your allotted time is not enough, you are
welcome to attend later public hearings or submit your additional comments in writing. Comments and questions
can be submitted in writing and by email until May 1, 2021, to: WECOD@boonecountymo.org.

This is the first of three public hearings to be held by the Planning and Zoning Commission. No decision will be
made tonight. After the public hearings are completed, Resource Management will review and organize the
comments and questions and forward them to the Planning and Zoning Commission. The Commission may make
changes to the proposed regulations as a result of the comments received, or they may make a recommendation for
approval or denial to the County Commission. The County Commission will hold another public hearing regarding
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the final draft. The County Commission may approve or deny the regulations, or they may refer them back to the
Planning and Zoning Commission for further consideration.

The progress of the proposed regulations will be updated regularly on our website at:
www.showmeboone.com/resource-management/ WECOD

Staff gave a power point presentation which included a brief summary of the requirements for establishing a wind
farm in Boone County. This power point is available on the previously mentioned website.

The floor was open for comments:

Susan Goodman, 11581 N Trimble Rd, Harrisburg

Note: Ms. Goodman presented several displays but did not leave any for the record.

Ms. Goodman spoke about property values and proposed that a property value guarantee agreement be required.
Ms. Goodman states that according to NASA research they were surprised that they received complaints from a
dozen families within a three-kilometer radius of turbines. According to Mike McCann there is a property value
devaluation, it goes down 25% and it can go down 40% and even 100% if the property becomes uninhabitable. If
we have a property value guarantee agreement then we can do something about it and they will have to buy your
property. Two years later Mr. McCann said that is not far enough within three miles, it is better if it is three
megawatt turbines because they have more impact.

Ms. Goodman also spoke about noise levels (page 13, Section 29.8.1.1) stating that according to the World Health
Organization, at 40-55 decibels adverse health effects are observed among the exposed people, children, the elderly
and people with chronic diseases are affected more. Above 55 decibels is considered increasingly dangerous to the
public health. Adverse health effects occur frequently, a sizable amount of the population have them and are sleep
disturbed and there is evidence of increased risk of cardiovascular disease. Ms. Goodman provided a link of 1500
pages of documents from Madison County, Iowa Health Department who declared wind turbines to be a health
hazard. Ms. Goodman referred to 15 peer-reviewed articles of the adverse health effects of wind turbine noise.

She also referred to Australia stating that the larger wind turbines produce more noise in the infrasound range and
low frequency and operate at lower RPMs. A retired fire-chief wrote that pieces of blades have been documented
as traveling over 4200 feet.

Ms. Goodman stated operators should maintain project-wide windfarm general liability insurance.

Chairperson Harris asked Ms. Goodman if she lives or owns property in the general area where the project has
been proposed in Boone County. Ms. Goodman stated yes.

Chairperson Harris called Allison Kite attending by video. Ms. Kite did not answer.
Chairperson Harris called Jenna Rose attending by video. Ms. Rose did not answer.

Tom Weislocher, 11581 N Trimble Rd, Harrisburg

Regarding Section 29.7.4.1, Historical, Cultural and Archeological Resources Mr. Weislocher asked if close
proximity means 1000 feet, 2000 feet or two miles? Mr. Weislocher believes it should be more specific. He also
asked if Sensitive Historical, Cultural and Archeological resources included churches, cemeteries, or multi-
generational family farms and stated that there are a lot of those in this area.



Boone County Planning and Zoning Commission 3
Thursday, April 8, 2021

Section 29.8.5.5 states that individual turbine heights and markings shall comply with FAA regulations. If lighting
of turbines or other structures are required, daytime white, nighttime red shall be the only type of lighting allowed
unless prohibited by law. Mr. Weislocher stated one of the big complaints that homeowners near the wind farms
have is that the night sky is ruined by the constant, unsynchronized flashing of red lights. There are already several
FAA approved solutions to this problem, most commonly involving a system that keeps the lights off at night and
uses radar within the turbines to detect approaching aircraft and automatically activates the flashing red lights only
while aircraft are in the area.

Mr. Weislocher stated he is not aware of any industrial windfarms in Missouri that are utilizing these systems.
Given that Boone County is densely populated relative to other areas where commercial windfarms exist, he thinks
that lights off at night, except when activated by approaching aircraft, should be a requirement.

The draft regulation does not state where the power goes. Part of the attraction of this area is the proximity to
power transmission lines but there has been no mention of any developer having encamped a cell tower to any
utility within Boone County. It will more likely be transmitted up the line to the highest bidder. Given that the City
of Columbia’s ordinance specifies that 30% of direct electric retail usage come from eligible renewable energy
resources by 2028, I think the county regulations should require that the project owner give first option to purchase
power at competitive rates to utilities within Boone County. It would be a shame to allow destruction of the rural
landscape and not be able to reap the benefit of the energy being produced.

Mr. Weislocher spoke about the reduction of property values and believes the developer should provide additional
security to Boone County to be escrowed by the county for the purpose of compensating the property owners who
are not leasing land to the developer in the event that their property becomes affected by it as demonstrated by
appraisal. If no one applies for and is approved to receive this compensation then those escrowed funds would be
returned to the developer at the end of a specified period.

Mr. Weislocher continued that the proposed regulations are a complex system of inter-related moving parts,
changing any one thing would send ripples through the workings and would necessitate other changes. For
example, if a developer should request approval to build a turbine taller than 355 feet then that would entail a
corresponding proportional increase in the 1750 feet setback distance.

Hazardous material during the construction and operation phase. Each turbine typically has a pad mounted
transformer containing up to 500 gallons of mineral oil, these are shipped empty and filled onsite. In addition, each
substation transformer, where the project connects to the grid, may contain up to 12,000 gallons of mineral oil.
Once online each turbine requires copious amounts of hazardous fluids on an ongoing basis such as glycol,
hydraulic oil, and lubricating oil. All these fluids must be drained and replaced on a regular basis. If kept onsite,
whether above ground or below ground they present a risk of soil, stream, and ground water contamination. I
propose that no onsite storage of hazardous fluids, new or used, should be allowed.

Regarding enforcement, if the County detects wind turbines out of compliance due to noise levels, location or
hazards and the county issues a order to repair, modify, or cease desist, if that order is not complied with in a
timely manner then the county shall retain the authority to shut-down and remove power or take the turbines
offline.

James Owen, Executive Director, Renew Missouri, 409 Vandiver Dr, Ste 205, Columbia

Mr. Owen stated that Renew Missouri works frequently with industries working on renewable energy, including
the wind industry. In the conversations I have had with individual companies and national and regional
organizations representing the wind industry in this Country we have talked about this proposed set of regulations
and while we are encouraged that Boone County is taking steps toward looking to offer guidelines on how this can
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be done we believe that these rules, as written, will not allow for any meaningful or significant wind farm
opportunities for any industry anywhere. I think it is important to address that. My objectivity may be called into
question, but it is important to look at how these ordinances are drafted and how they compare to other parts of the
country and state where there is zoning.

Looking at the requirements for signatures and setbacks, it presents so many geographical challenges to it that you
would never be able to find anyone or any project that would meet those elements. With the 1750 feet setback from
public roads and other private property lines the reality is I am not sure there are very many places at all in Boone
County where you could have more than one or two turbines in a specific location. If you look at what has been
done in Kansas and Oklahoma, you will find that there are regulations that look at 1750 and 1000 feet. We are not
asking for a free pass to let them put them where they want to, I think we should be mindful of the practicality of
what the industry has to look at. I know there are a lot of residents who are concerned. If you look at Adair County
it is a very similar setup, they have small towns around a larger town, and they have seen incredible benefits from
wind. They’ve seen increases to their property tax base and farmers who benefit from the income from the leases.
Wind technicians make an average of $65,000 per year. Those economic elements are enough to say that we
should be looking at regulations that are going to allow for something to be put here.

[ know there is a lot of concern and a lot of issues. Any time that you look at doing something different there is
going to be concern from people. I think that the concerns are outweighed by the benefits. If these regulations were
to be put in to place, we wouldn’t see anything happen. I would encourage this Commission to look at what they
have already put together and work with people in the industry and some of the organizations that have technical
expertise in this. They have dealt with it in other counties and know what the problems and challenges and also
know what the opportunities are.

Jay Hasheider, 1812 Cliff Drive, Columbia

Mr. Hasheider stated he is not financially involved in this debate but is an advocate for climate. Mr. Hasheider
wants to keep the climate we have; wind energy is a renewable energy that would help reduce the amount of
carbon produced. The regulations that are being proposed for wind development is an intimidating amount of rules,
guidelines, and requirements that is essentially going to eliminate any development in this county. I can’t image
anyone going through all of that labor and expense just to apply. It is a waste of the Commission’s time; you could
have just said no wind development in Boone County from what I am seeing from the regulations. I can’t believe
there is such a daunting set of rules in any other place. If you look at some of the other developments for energy
such as the Peabody coal mine, they came in and tore up the county. This seems like a targeted set of guidelines for
one particular industry which is an industry that is beneficial for the good of all of us in the sense of producing
energy without creating a climate problem. The interest of Boone County is not simply to not see windmills but
there is an interest to provide benefits to all of the citizens. These interests include doing something in a positive
way for the climate. Making a decision to clamp down with such severe regulations is not going to be something
that would sit well with me going into the future as you hear more about climate problems. We need wind
generation and solar panels, we need to reduce ourselves from fossil fuels, the landscapes you are trying to protect
are not going to stay the way they are because climate is going to take care of them.

Chairperson Harris called Carolyn Chrisman attending by video. Ms. Chrisman did not answer.
Jenna Rose, attending by video, 2308 Berry View Ct, Columbia

Ms. Rose stated she has spent most of her career as an advocate and communicator for bio-based products and
renewable energy. Ms. Rose stated she mostly works in biodiesel and has a deep appreciation for diversification of
energy, especially renewable energy, we need an all of the above approach and that includes wind. We should not
be looking for one single technology or fuel, we need them all and that makes our energy economy stronger. We
shouldn’t have ordinances that are too restrictive for an all of the above approach and we need to make sure we
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have reasonable ordinances that allow energy to be made locally and to benefit local farmers. Biodiesel is a good
example of something that allows farmers to participate in the energy economy and that is better for all of us. This
is the direction we need to be heading as a society and as a community. It feels like the tide is finally turning in a
meaningful way in favor of renewable energy. With many companies and states taking bold action on carbon I see
that we are on the edge of a decade that will bring irreversible change and we can be a part of that and have some
say in how we contribute, or we can have it done for us and to us. [ would rather see my community, which has
always leaned green, be a part of the solution rather than resisting change and trying to keep the status quo. Wind
is an area we need to go and work toward. I would like to urge the Commission to adopt reasonable ordinances that
will allow energy to be made locally and benefit the local economy.

Chairperson Harris called Allison Kite, attending by video.
Allison Kite indicated she did not wish to add any comments.
Rex Smith, 12700 N Rte J, Harrisburg

Mr. Smith stated he lives in the area the wind farm was originally proposed. We do need renewable energy, but
you don’t want to put a nuclear reactor in New York City either. The population in Boone County has gotten to the
point that this would really be burdensome to a lot of people. You can go one county north or west and find a lot of
land that would be less impacted by a wind development than what you would see in Boone County. It doesn’t
have to be here. [ don’t want to step out and listen to the frogs at night and hear the windmill turning. There are
better places to put it, there are a lot of acreages in a short distance that this could be placed.

No one else wished to speak.
Chairperson Harris stated the next public hearing would be on April 20, 2021 in the Harrisburg High School Gym

at 6:30 PM. There will be no video or phone capability in Harrisburg, if you wish to speak you will have to do so
in person or send written comments to WECOD@boonecountymo.org.

The work session adjourned at 7:22 PM.

Meeting notes prepared by Paula Evans, Administrative Coordinator, Boone County Resource Management
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Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER
801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730
(573) 886-4330 FAX (573) 886-4340

DIRECTOR, BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

AGENDA - PUBLIC HEARING

PLANNING & ZONING COMMISSION
HARRISBURG HIGH SCHOOL GYMNASIUM
801 S Harris St, Harrisburg, MO

April 20, 2021 - 6:30 P.M.

The public hearing will be held in person only. Pre-registration is not
required however, those pre-registered will be called upon first.

Public Hearing — Wind Farm Regulations; 6:30 PM

Call to Order

Roll Call

Opening Statement

Staff Presentation

Open for comments or questions from pre-registered speakers

Open for comments or questions from non-registered speakers - non-
registered speakers must complete and submit a “Request to Speak”
form

Close public hearing

8. Adjourn

AU AW

e

Visit our website for more information: www.showmeboone.com/resource-management
Written comments may be submitted to: WECOD@boonecountymo.org




AFFIDAVIT OF NOTICE OF PUBLIC HEARING

STATE OF MISSOURI ) ss
County of Boone )

| hereby swear that the affixed notice of public
hearing was posted inside the city of Harrisburg,
Missouri at H-Town Market located at 241 E.
Sexton St on the

35 dayofﬂ\(‘,\(‘f)/\ ,20&
Kb (i e,

Paula Evans
Wﬁ’\
Subscribed & sworn to before me thlS
day of oA /l ,20 2

Notary Pu

U ishing L dm e

Printed Name

d CHRISTINA L. CRANE
3 Notary Public - Notary Seal
STATE OF MISSOURI
? Boone County
My Commission Expires: May 21, 2021
a Commission # 13705616




NOTICE OF PUBLIC HEARINGS

Notice is hereby given that the Boone County Planning
and Zoning Commission will conduct Public Hearings on
proposed Boone County Wind Farm Regulations on the
following dates:

Thursday, April 8, 2021, 6:30 PM; Boone County
Government Center, Commission Chambers, 801 E.
Walnut St., Columbia, MO

Tuesday, April 20, 2021, 6:30 PM; Harrisburg High
School Gymnasium, 801 S. Harris St., Harrisburg, MO

Thursday, April 29, 2021, 6:30 PM; Southern Boone
Schools, Central Office Board Room, 5275 W. Red
Tail Dr., Ashland, MO

These hearings are being held for the purpose of gaining
input on the proposed Boone County Wind Farm
Regulations as part of the Boone County Zoning
Regulations. All members of the public are welcome to
provide comments however time restrictions per speaker
may be implemented due to crowd size.

Copies of the proposed regulations may be
obtained on or after April 1, 2021 at the office of
Boone County Resource Management, 801 E.
Walnut St., Rm. 315, Columbia or on our website at:
www.showmeboone.com/resource-management/

- To submit comments or questions please email:
WECOD@boonecountymo.org by May 1, 2021.
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BILLING PERIOD

ADVERTISER/CLIENT NAME
03/01/21 - 03/31/21 BC RESOURCE MANAGEMENT
TOTAL AMOUNT DUE "UNAPPLIED AMOUNT [ : TERMS OF PAYMENT
; . 138.96 [ T
P.O. Box 798's Columbia MO « 65205-0798 : NET DUE 28 DAYS _
CURRENT NET AMOUNT DUE 30 DAYS ] 60 DAYS OVER 90 DAYS
ADVERTISING 138.96 0.00 0.00 0.00
INVOICE and STATEMENT
INVOICE NUMBER PAGE # BILLING DATE BILLED ACCOUNT NUMBER - PARENT ACCOUNT NUMBER
1476237 1 03/31/2021 12525 12525
BILLED ACCOUNT BC RESOURCE MANAGEMENT
NAME & ADDRESS
801 E WALNUT ST
COLUMBIA MO 65201-4890
PLEASE DETACH AND RETURN UPPER PORTION WITH YOUR REMITTANCE
DATE REFERENCE | PUB | DESCRIPTION - OTHER COMMENTS / CHARGES | SIZE/PAGES TIMES RATE BALANCE
BALANCE FORWARD 156.61

03/22 | ACH PAYMENT _ (156.61)

03/24 | 90868 CDT| WIND FARM HEARING 2 X 4.5( Sl 15.44 138.96
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AFFIDAVIT OF PUBLICATION

BC RESOURCE MANAGEMENT

l, Hayley Shipley, being duly sworn according to law, state that | am one of
the publishers of the Columbia Daily Tribune, a daily newspaper of general
circulation in the County of Boone, State of Missouri, where located; which
newspaper has been admitted to the Post Office as periodical class matter
in the City of Columbia, Missouri, the city of publication; which newspaper
has been published regularly and consecutively for a period of three years
and has a list of bona fide'subscribers, voluntarily engaged as such, who
have paid or agreed to pay a stated price for a subscription for a definite
period of time, and that such newspaper has complied with the provisions
of Section 493.050, Revised Statutes of Missouri 2000, and Section 59.310,
Revised Statutes of Missouri 2000. The affixed notice appeared in said
newspaper on the following consecutive issues:

1st Insertion
2nd Insertion
3rd Insertion
4th Insertion
5th Insertion
6th Insertion
7th Insertion
8th Insertion
9th Insertion
10th Insertion
11th Insertion
12th Insertion
13th Insertion
14th Insertion
15th Insertion
16th Insertion
17th Insertion
18th Insertion
19th Insertion
20th Insertion
21st Insertion
22nd Insertion

03/24/21

Notary Public

SANDRA L ROTHER
Notary Public - Notary-Seal
STATE OF MISSOURI
Comm. Number 15638073
Boone Countg
My Commission Expires: Sep. 9, 2023
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BOONE COUNTY PLANNING & ZONING COMMISSION

WORK SESSION & WIND FARM REGULATIONS PUBLIC HEARING
HARRISBURG HIGH SCHOOL, GYMNASIUM
801 S. HARRIS ST., HARRISBURG, MISSOURI
(573) 886-4330

Minutes 6:30 P.M. Thursday, April 20, 2021

Commissioners present: Boyd Harris, Eric Kurzejeski, Greg Martin, Steve Koirtyohann, Rhonda Proctor, Jeff
McCann, Fred Furlong, Randal Trecha

Absent: Michael Poehlman, Bill Lloyd, Daniel Mings
Staff: Bill Florea, Thad Yonke, Uriah Mach, Cece Riley, Paula Evans

The second public hearing to receive comments and questions regarding the proposed Wind Farm regulations was
called to order at 6:30 PM.

Chairperson Harris read the following statement:

Good evening and welcome to tonight’s hearing regarding the proposed Boone County Wind Farm Regulations.

An informational presentation will be given which will explain the proposed regulations. After the presentation,

the Commission will call upon those who have pre-registered to speak, after those who have pre-registered have

spoken, anyone present who wishes to make comments may do so. In the interest of time, responses to questions
may not be given this evening. However, a record of all questions and comments will be kept and responses may
be made directly to the individual, by posting on our website, or both. Forms have been made available for those
who prefer to submit their questions in writing.

If you choose to provide testimony this evening and have not pre-registered, please complete the “Request to
Speak” form and place in the box on the table. Please be concise and we ask that you not be repetitious with your
remarks, we also ask that you restrict your comments to the proposed regulations. We recognize that this issue can
be quite emotional, in that regard we ask that you refrain from applause, cheers or other signs of support or
displeasure. Please be considerate of everyone here.

In order to give everyone an opportunity, speakers will be limited to five minutes each. Time limits may be
changed depending on how the hearing progresses. If you feel that your allotted time is not enough, you are
welcome to attend later public hearings or submit your additional comments in writing. Comments and questions
can be submitted in writing and by email until April 30, 2021, to: WECOD@boonecountymo.org.

This is the second of three public hearings to be held by the Planning and Zoning Commission. No decision will be
made tonight. After the public hearings are completed, Resource Management will review and organize the
comments and questions and forward them to the Planning and Zoning Commission. The Commission may make
changes to the proposed regulations as a result of the comments received, or they may make a recommendation for
approval or denial to the County Commission. The County Commission will hold another public hearing regarding
the final draft. The County Commission may approve or deny the regulations, or they may refer them back to the
Planning and Zoning Commission for further consideration.

The progress of the proposed regulations will be updated regularly on our website at:
www.showmeboone.com/resource-management/ WECOD
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Staff gave a power point presentation which included a brief summary of the requirements for establishing a wind
farm in Boone County. This power point is available on the previously mentioned website.

The floor was open for comments:

Tom Weislocher, 11581 N Trimble Rd, Harrisburg

I live on Trimble Road near Harrisburg, adjacent to land leased to a German wind company. The primary
obligation of County officials is to protect the health, safety, and welfare of their citizens. A wind company’s
obligation is to earn a return on investment for their shareholders. Therefore, the burden should not be on the
county to make it easy for them to develop here. The burden should be on the wind companies to show that the
proposed benefits of their project outweigh its pitfalls and to assure that persons adversely affected will be
compensated.

These modern wind turbines are amazingly huge machines, roughly comparable in height and width to the St.
Louis Arch. They have no resemblance to the old farm windmills of centuries past and they dwarf the tiny wind
turbine currently on the University of Missouri campus. Can you imagine a group of seventy St. Louis Arches
surrounding your home, only 1750-feet away? The rotor diameter on just one of these wind turbines is equivalent
to the combined total wingspan of three Boeing 707s sitting side by side. That’s how big they are. So how close
should we allow them to someone else’s property? Looking at places with a longer history of wind development,
France now requires setbacks of 5280 feet, just under a mile. Germany is also at 5280 feet. That means there are
few, if any places left in Germany where they can continue to build. Is it any wonder that German companies are
rushing to central Missouri where we don’t yet mandate these safe setbacks so that they can hook into our
transmission lines and sell the power to the highest bidder out of state? Manitoba, Canada requires 6500 feet
setbacks, more than a mile. Riverside County, CA, one of the earliest adopters of wind power in the United States
in the 1980’s, now requires 10560-foot setbacks, almost two miles. And we are talking 1750 feet? That would
make us sitting ducks for predatory wind development, and it doesn’t seem right.

A peer reviewed paper published by the Department of Wind Energy at the Technical University of Denmark
demonstrates ice throw range of 328 to 2300 feet normal conditions, and blade throw up to 1.2 miles during an
overspeed event when the wind is blowing hard. That would indicate one and a quarter miles is the minimum

setback for safety.

Boone County’s current draft specifies that sound shall not exceed 65 decibels (dB). Yet the World Health
Organization (WHO) says that outside noise levels of just 30-40 dB at night cause body movements, awakening,
sleep disturbance, and arousal, with chronically ill and elderly populations affected to a greater degree. In 2018 the
WHO updated their guidelines, now saying wind turbine noise levels shall be kept below 45 dB daytime, 40 dB
evening, and 35 dB at night. So why are we looking at 65 dB for Boone County? That needs to be corrected. Even
NextEra, a prominent wind company, has this to say on their website: “The Ontario Ministry of Environment’s
sound guidelines for rural areas establish maximum permissible sound levels at 40 dB, which is consistent with the
standards set by the United States Environmental Protection Agency.” If a wind company and the EPA can both
agree on 40 dB maximum, Boone County should also adopt 40 dB maximum daytime, 35 dB at night.

What about infrasound generated by wind turbines? These very low frequency vibrations travel through the ground
for miles and affect earthquake detection systems. The effects of infrasound on people have been studied and
documented for decades, primarily by the US military. Infrasound can disorient the enemy, make them nauseous,
cause spontaneous bowel movements, and incapacitate them for fighting. All without firing a shot or any visible
appearances of aggression. It is the ultimate unseen and unheard weapon. It is definitely not what we want near our
homes, schools, or livestock that many here derive a living from.
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Separate independent studies at eight locations showed a 14-59% loss in value for properties located within two
miles of wind turbines. Since developers insist that there is no risk to property values, the county should require
them to put up a guarantee for that, as well as an enforcement escrow account to protect the county from being
bullied by the deeper pockets of a wind company. Experience shows no one will be happy with wind turbines at
1750 feet away when they finally go online, and then it will be too late. Let’s do the right thing now and put the
setbacks at 1.25 miles with sound limits at 40dB daytime and 35 dB at night.

Susan Goodman, 11581 N Trimble Rd, Harrisburg

Susan Goodman asked for a show of hands of people who would consider moving if wind turbines are built near
their homes. Approximately 15 people raised their hand.

That will affect the tax base. I have sent the P & Z Committee the information and links from my April 8
presentation. It includes property value guarantee agreements from expert witness real estate appraiser Michael
McCann, NASA research starting in 1979, 21 peer reviewed turbine health hazard articles and an eight-page
testimony from cardiologist Ben Johnson. Also, Madison County, lowa Health Department files that led them to
state that wind turbines are a health hazard and they call for one-mile setbacks. I also included an article on the
military use of infrasound as a weapon which the turbines do create. I closed my statement with a fire chief’s
statement that burning debris has been thrown 4200 feet, it is imperative that we require the wind companies to
provide liability insurance from construction through removal and I provided the name of an insurance company.

We have a list of wind turbine problems and I have copies. There were 31 when I printed that and now there are
35. The language of the proposed energy regulations interests me. In most places in regard to environmental
protection, the word “should” is used rather than “must” or “required”. Section C.29.7.1 Natural and Biological
resources. To me that indicates preference and permission as in we would prefer it be done this way, but you can
have permission to do it otherwise. That appears to give the wind company great latitude with our natural resources
and what we have seen them do to the environment and other parts of Missouri and the world is not pretty. At the
pony express lake conservation area, the conservation department asked them to build three miles from the natural
area and they built right up next to it and now hunting there isn’t good anymore. What enforcement do we have for
these regulations? We have been told there is no budget for it. Wind turbine building continued in Oklahoma after
they were served a legal cease and desist order. Are we leaving the wind companies to operate on the honor
system? The list of lawsuits against all the wind companies, including the one planning to build here is long. The
one that wants to build here has had trouble in Texas, Oregon, Indiana and Illinois. They have not repaired the
roads like they said they were going to. In Texas there were 23 residents who had leases and were getting the
money and the tax breaks on their own land and sued this wind company and said they misrepresented themselves;
that turbines do create noise, reduce property values, destroys the countryside, creates pulsations that negatively
affect residents health and interfere with internet, TV, and satellite. A County Commissioner said he no longer
enjoys sitting outside his home because of the noise. A local justice of the peace said he can’t keep his windows
open because of the noise and it interferes with his sleep. Some people were forced to abandon their homes, it was
intolerable.

I read a wind company article that the new technology has corrected the sound and harmonic problems with wind
turbines but my research turned up no information at all as to the accuracy of that statement. If anyone can give me
any documentation that is known to show proof of that please do so. So much more could be said, we are in
contact with farmers and families in Dekalb and Schuyler Counties who are being hurt by turbines now.

Susan Goodman gave examples of families in Kirksville with health problems.

Greg Toul, 9515 N Rte. E, Harrisburg
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I wanted to thank the Planning and Zoning Commission of doing a great job and trying to protect us. This is a huge
undertaking for them with the impact it has on the nature, wildlife, and the people of the area. The regulations say
there needs to be an overlay district plan drawn to scale during the application process. One of my concerns on this
is it says the approximate proposed grading and removal of natural vegetation. Is there an allowable acreage that is
going to be destroyed? How much of this land is going to be stripped and be replaced with windmills?

The section about environmental assessment that needs to be done during the application process. After reading
through this I wondered why this is not done prior to even considering a windmill coming to the area because of
the impact it already has? We know they have impacts on a lot of things and I don’t know who is going to be
accountable for all of these studies and what the rules are going to be for them to adhere to. How soon will their
application be kicked out if they don’t meet the guidelines from the studies?

One of the sections in the assessment was also about the risk of fire. I wondered if the county has gone to the fire
protection district and talked about the training that we will have to have to take care of us if we have the
windmills here with the dangers they present? I came here because I am concerned like a lot of people are and 1
want to tell the county that they have done a great job with these regulations but I think they have a huge
opportunity to show the citizens of Boone County and this community that they care and put an end to this and say
no, we will not have them here.

Carolyn Crisman, 315 S Franklin St, Kirksville

I am from Kirksville; I am an economic developer in Adair County. We are currently home to the state’s largest
windfarm, 400 megawatts, 175 turbines spanning two counties. I was asked to come here to share some of the
good things that have come about from that project. Some of the short-term benefits were that we were told 350 to
450 construction workers were going to come to our area during the 18-month build process and that came true. It
was really important because ten of those months was during the Covid shutdown. Those construction workers
kept our hotels full; restaurants being eaten at and gas stations used; our taxes did not see a dip because of Covid.
When you are in a rural community of 26,000 in our county that means a lot. I am excited about some of the long-
term benefits, the project just went online at the end of December, one of those long-term benefits is job creation.
25 wind technician jobs have been created in our area and 90% of those have gone to local people in Adair,
Schuyler, and Scotland Counties. 75% of the jobs went to veterans. It is exciting when local kids have gotten to
come back to our community.

Carolyn Crisman gave examples the local residents who took the technician jobs.

$3.2 million is being made per year by the landowners, 70% of them are local and I have seen renovations take
place in old farmhouses, new vehicles are being purchased, and farmers are deciding to retire because they have
another source of income and they have been able to turn the farm over to the next generation. Also, one of the
benefits we are seeing are the taxes being paid to our taxing districts, over $2 million is going to be coming into the
taxing districts, most of which will go to the local school. Schuyler County’s population has been declining year
after year and so has the school population. In 2019 when the school was discussing how much money they were
going to see from the project the Superintendent stated that eight teachers will not lose their jobs now because this
project is coming. In Schuyler County that school is the lifeblood of that community as well as the county’s largest
employer. So, eight teachers saved their jobs instantly. One of the things we are hoping to see is because these
turbines are connected by fiber, we are hoping the internet providers are able to hook up to some of that fiber and
provide broadband to the area because we have some connectivity issues there as well. I won’t tell you that it is all
roses, the roads are bad and they didn’t finish building out the wind farm until the end of 2020 and we had a
terrible winter so MoDot hasn’t been able to fix the roads but they said May 1% is when they are going to start that
so we anticipate the roads getting better. Some people don’t like the aesthetics, they don’t think the turbines look
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pretty. Beauty is in the eye of the beholder. I live in the city limits of Kirksville and I have a water tower out my
window and it is ugly, but I like water.

Robert Dochler, 11600 N Rte E, Harrisburg

I watched the April 8" meeting and there were three people that commented on the regulations stating that they
were too restrictive. I read the regulations and I disagree. One of the people, Mr. Owens, asked you to compare
these regulations with those in other parts of the country and the state and included Adair County as one of those
places to compare too. I thought this was an odd comparison, so I did my own research using the website and
census data. In 2019, data shows that Boone County population was 180,000 with a density of 240 people per
square mile. Adair County had a population of only 25,000 with a density of four people per square mile. I looked
up the populations for Atchison, Gentry, Nodaway, Schuyler and Worth County, all of which have windfarms, and
the combined total populations of those six counties equal just under 66,000 people and an average density of 20
people per square mile. Clearly this is not an apples to apples comparison and should not be treated as one. Five
out of the six counties have experienced negative growth rates and, in my opinion, the growth rates do not reflect
booming prosperity. Mr. Owens said the setbacks and signatures for the WECOD present geographical challenges
and make it impossible for any project to meet the elements. In my opinion, your job as the Commissioners is to
consider the interests and wellbeing of the residents of Boone County and not to produce regulations to meet the
needs of an industry wanting to exploit our resources. I believe the regulations for the WECOD and CUP
demonstrate that the Commission did their homework and listened to the concerns of the Boone County residents
and took into consideration mistakes made in other communities. You’ve drafted regulations that attempt to
mitigate those concerns while maintaining a level of reasonableness which is important. I agree with everything
that Mr. Weislocher. Dr. Goodman, and Mr. Toul said in their presentations. I believe the proposed WECOD
brings fairness to this process and allows the people who are closest to, and most effected by the proposed turbine
sites to have an equal voice in this matter.

Section 29.5.1.5 requires a narrative explaining why the proposed project sites were chosen over alternative
locations. I think this is very good for transparency purposes. I would like to know why the densely populated
rolling hills of Harrisburg and the surrounding area were chosen over flat areas east of highway 63 between
Hallsville and Sturgeon that are more consistent with the topography of other wind projects in the state.

Section 29.7.2.6 talks about the burying of power lines. The word “shall” is used which I agree with. However, it is
followed by four potential outs for the company to use to get out of burying the lines. The one potential out that I
have problems with deals with the one on economic infeasibility. I request that this one and the one that follows it
be removed. [ don’t think it is the Commission’s responsibility to allow them an exception based on a lack of
economic feasibility to the company. We already have to deal with the unsightly turbines and if it is infeasible for
them then maybe they should consider this not a feasible site for the project.

In the section regarding noise management, everything talks about decibel levels and what is allowed. I would like
to consider for the people that do have to live in close proximity it seems like the majority of complaints regarding
sound aren’t so much about the noise level but the consistency and the inability to get away from it. I wonder if we
could consider an option where those people that are in a certain designated area that have any level of constant
noise be allowed some type of relief where the power generation of the turbines are shut down for a designated
amount of time on schedule to give them some relief from the constant noise.

Brent Voorheis, 10877 N Rte. J, Harrisburg

I have lived in Boone County and on the family farm for over 68 years. I graduated from Harrisburg School and I
served 24 years on the School Board, I was Board President when we started building the new high school campus.
School funding was and is a challenge. We were the first to sign the lease with the wind development company.
After being contacted by the wind development company it took my wife and I six months of research before we
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signed the lease agreement. We talked with farmers, landowners, and residents of Nolan County, Texas where
there is another wind farm. We visited with Ken Becker, the economic director of Sweetwater, Texas, and we
stood under wind turbines in operation. We didn’t sign the lease blindly and we thought it would be good for the
school’s tax base, good for the planet and I won’t deny that we will receive some financial value. Our grandson
attends Blackwell School District in Texas, south of Sweetwater. The school board has set up advanced education
funding. For each year he attends, Blackwell School District places $3000 in an account. When he graduates, he
will receive $39,000 toward his education. That money is from the wind farm taxes.

Did Boone County Resource Management or the Planning and Zoning Commission have any correspondence with
the wind development company? Have you seen the sample lease agreement? Did you ask for one? The reason I
ask these questions is that reading some of the proposed regulations it seems to me that Boone County is trying to
reinvent the wheel. Did you know that our lease already has a decommissioning bond built in? Did you know that
the wind farm development company, through an independent firm, has been conducting an ongoing bat study?
That guy comes in about once a month from Kansas City to take readings and those readings are coming off the
met tower. Did you know that the wind farm development company, through an independent company, has been
conducting an ongoing eagle study? Did you know that these and other studies are required by the Federal
government? I do know, in addressing Mr. Weislocher’s question, that the wind company is in negotiations with
Columbia and MU to sell electricity at some point in time.

Again, we didn’t go into this agreement lightly and we thought it would be beneficial for our community. [ have
lived here 68 years and I am not planning on moving off the family farm.

Terrie Nagel, 5501 W Tracy Ct, Columbia
I have lived on Tracy Court for 30 years.
Ms. Nagel read the following statement:
Regarding Section 29.5.1.3:

The petition should make it very clear what the property owners are signing. Should a minimum number of
signatures be required, when a single property owner owns sufficient acreage to make up one or more primary
districts?

Those signing the petition should also acknowledge in writing that they have read the adverse conditions
documents described in section 29.5.1.10 and that they are aware of the length of the leases (30 years): FULL
DISCLOSURE. Property owners in the proposed overlay district and surrounding area (including Boone and
contiguous counties) have the right to the same information.

Regarding Section 29.5.1.9:

The number of construction jobs and estimated construction payroll sentence should be edited to indicate subtotals
for Boone County jobs and estimated payroll will be provided, in addition to non-Boone county construction jobs
and estimated payroll.

The number of permanent jobs and estimated continuing payroll sentence should be edited to indicate subtotals for
Boone County permanent jobs and estimated payroll will be provided, in addition to non-Boone county permanent
jobs and estimated payroll.

Other projected economic benefits and costs of the project; in other areas where wind energy has been added,
consumer electric bills have increased significantly, as much as 30 percent. Boone County should have the right to
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negotiate a fair value for the purchase of the wind energy, such that it does not raise rates significantly to
consumers, including residents and businesses.

Regarding Section 29.5.1.10: an environmental assessment

This environmental assessment should include potential adverse impacts on the community, individuals and local
populations including children and senior citizens, displaced ground animals, and livestock. Again, these potential
adverse impact documents should be shared with all those potentially affected by the overlay district.

For example, ~

An assessment that identifies the anticipated hours per year of shadow flicker expected to be perceived at each
residence, educational facility, workplace, health care setting, outdoor or indoor public gathering area, other
occupied building and roadway within a minimum of one mile of any turbine;

A plan for fire protection for the proposed facility that is prepared by or in consultation with a fire safety expert;
and an assessment of the risks that determines whether the proposed facility will interfere with the weather radars
used for severe storm warning or any local weather radars.

Location of all sensitive receptors, including schools, day care centers, healthcare facilities, residences, residential
neighborhoods, places of worship and elderly care facilities.

Regarding section 29.8.3.3 Distinct groupings or clusters of machines shall be limited to no more than 12 machines
per cluster. Each cluster must be greater than 1.25 times the minimum spacing distance from another cluster.

If we are still talking about turbines, use the word “turbines” instead of “machines.” The second sentence may be
missing words. Should it be “Each cluster must be located more than 1.25 times the minimum spacing distance
from another cluster?

Section 29.8.3.6 inoperable turbines. What are the consequences if they aren’t repaired within 90 days? Is it
considered abandoned and subject to reclamation?

Section 29.8.5 Safety: The setback number of 1,750 feet is inadequate, given the adverse health and safety issues
that wind turbines entail.

Lawmakers in Kansas have proposed the Wind Generation Permit and Property Protection Act that would require
turbines be placed 1 mile from any property line of nonparticipating real property, 1.5 miles from a residence and 3
miles from an airport, federal wildlife refuge, public park, or hunting area. Any industrial wind turbine that is
installed may not generate noise levels that exceed 40 decibels. Only one turbine would be allowed per square
mile, in addition to other restrictions on sound and light emitted. Any industrial wind turbine that is installed may
not generate noise levels that exceed 40 decibels. I propose similar setbacks, decibel levels, and a maximum of one
turbine per square mile in the proposed overlay districts, in these Boone county regulations.

Wind energy is neither clean nor reliable and will desecrate our Boone county landscape, causing health and noise
issues.

Ms. Nagel ran out of time to finish her testimony. She submitted her written statement for the record which
included the following:

Wind energy is neither clean nor reliable and will desecrate our Boone county landscape, causing health and noise
issues, killing our bald eagles, bats and birds, and running off our wildlife. Turbine construction, installation and
maintenance all depend heavily on fossil fuels. Wind energy is intermittent and inefficient. There’s no adequate
storage technology for the electricity produced. Natural gas is used as a backup when there isn't enough wind,
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which will create more stress on the grid in Boone County, causing potential rolling blackouts like those in Kansas
and Texas. Take away the tax subsidies and wind turbine production will halt, since wind energy is not sustainable.
We can do better than this.

Stephen Nagel, 11295 N Rte E, Harrisburg

I moved here in 2015 and I own property on Route E just south of highway 124. I grew up in Middletown,
Missouri on a cattle ranch and joined the Navy and moved back home. I had no intention of getting involved in
this but after doing some research it became a little daunting. Boone County has 442,000 acres and 180,000
people, that is 2.45 acres per person. Howard County has 301,000 acres and 9700 people, that is 31 acres per
person. To give you a perspective to think about, this is a very populated county even in Harrisburg. Driving in this
evening most houses along the road have five to ten acres and it is very populated, it is not a 9000-person county. I
don’t think the 1750-foot setback is far enough, that is only 583 yards, people hunt at that range. A wind turbine
with blades is about 500-foot tall, if it falls that leaves 1200-feet. Wind turbine blades are 100-180 feet long, they
spin at 200 mph at the tip, if anything comes off or fails I’ve heard other people talk about how far that goes, I
didn’t read the data but simple logic tells you that will fly quite a way. In researching the infra-noise there are as
many articles that say it is no problem as there are that say there is a problem but I do know that the US Military
uses it to disburse crowds and that is probably what ran the American diplomats out of Cuba a few months ago,
which was 20Hz. It caused the same symptoms on them as it does with people that live close to the farms.
Aeroacoustics noise and flicker all add to your inability to enjoy your property and it is like working a job at a
factory where you have a lot of noise and commotion and you go home to a quiet place but when you have a wind
farm next to you there is no quiet place; it is 24/7 infra-noise, the aeroacoustics and flicker.

There is an article called “High-voltage Transmission Lines and Rural Western Real Estate Values, published in
Appraisal Journal by James Chalmers. He is qualified as an expert witness in over 20 states and he found that
residential properties near transmission lines sold for 20-50% less than comparable properties. Michael McCann of
McCann Appraisal based in Chicago indicated that residential property values are adversely and measurably
impacted by close proximity of industrial scale wind energy turbine projects to the residential properties up to two
miles in a range of 25% up to 40% loss of value. That is a concern, I am not planning on selling my house and
moving but I don’t feel like it is fair that I should have to pay with my property value for another person to gain on
their own property. We aren’t powering the City of Columbia or the City of Harrisburg with this, the energy is
being sold out of state and I don’t think it is a fair trade.

Keller Colley, 14631 N Hwy NN, Harrisburg

Mr. Voorheis brought up some good points, he has been an integral part of this community and we appreciate him.
My main concern with this wind energy project is the loss of the value of my home; I have a brand-new house and
I would hate to see it depleted. I can look around and see at least two other people in this room that have just built
brand new houses as well. We just dumped a bunch of money into something that would be an awful thing to lose.
I would like to thank the Commission and everyone who has come up with these regulations. As a safety
professional myself, these are basic guidelines, I don’t see the wind developers going above and beyond and take
care of you, they are in it for monetary value. They are not looking out for the citizens. I wish there was an easy
way to make this work together, but I don’t see it.

Emily Furlong, 4401 W Voorheis Rd, Sturgeon

[ appreciate some of the things Mr. Voorheis said about trying to improve the community. [ am not from
Harrisburg, I moved here in 2014 from a very suburban community and I love being here, I love the peace and
quiet and being able to walk outside and not see anyone. Those are some of the reasons I love living here and one
of the reasons I don’t want to leave this community. I feel like that would be greatly disturbed and disrupted if my
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neighbor decided to put up a turbine. I would hate to have our peace and quiet and our home devalued and
disturbed in that manner. We have heard a lot of talk about this being beneficial to farmers. While this area has
large tracts of land many people have moved to this area from the suburban areas like Columbia so they could have
their piece of the pie, that piece of pie may only be five or ten acres for some people and it is sad to think about the
fact that those people that have moved here to enjoy the same lifestyle and same quiet that we enjoy, would have
that disrupted by the unsightliness of a wind turbine. This dream for many is built on the expectation of avoiding
intrusive and obtrusive industrial objects in their community, this is not a primary farming community from what I
am able to see so I fail to see the benefit to the majority of our community but more of a benefit to the minority.

We have also heard that this is great for the environment. I encourage the Commission to educate themselves about
what happens to these structures once they are disassembled. This discarded material is not recycled or
disintegrated in a landfill, it is just piled up and buried underground. This is not something that I would like to see
in Boone County when these structures are disassembled and discarded. Many people have talked about the
population, these communities in northern Missouri that have these turbines are not comparing apples to apples
when you look at Boone County and Atchison and Scotland County. When this was first brought up, former
Commissioner Fred Parry was on the radio discussing it and at that time there was concert venue that they were
trying to put in south of Columbia and his comment was that it is not allowed, the County Commission did not
allow this concert venue to go in south of Columbia because the people that live there have an expectation of quiet,
peace and privacy. I would second that. We also have that expectation where we live and not be disrupted and have
our peace of the pie ruined by the unsightliness of a turbine in our backyard. We are not talking about a concert
venue, but we are talking about infra-sound.

Steve Proctor, 7001 Stidham Rd, Harrisburg

I drove up to Iowa a couple of weeks ago and drove through Schuyler County. It is not something I want to wake
up and look at every morning. People don’t even like to see power poles; everyone prefers their power lines be
buried. I don’t know how much taller a wind turbine is, but it is something I don’t want to see. I work with the
county all of the time and I don’t agree with some of their regulations, but I abide by them because they are
looking at the best interest of the county. I would never consider leaving Harrisburg, but I am not saying I
wouldn’t if the wind turbines show up. The revenue that we get from the wind turbines, if the value of property
goes down it is just like other things it will be a replacement. There are many more cons than pro with wind
turbines in my opinion.

I would like to see wind turbines stay strictly to A-1 zoning districts. It would be more suitable north of Hallsville,
Sturgeon and Centralia. Like traveling through Texas you may see a house every three or four miles, it’s the same
way in Illinois, they are way off the road and as many as they have in the distance it is not something I want to see.

Robert Hall, 730 County Rd 104E, Harrisburg

I live in Howard County, but I have a Harrisburg address. We have been appalled by the wind turbine project ever
since it first came up. I am opposed to it, I think the Boone County plan is very intriguing and I see that there is
one element that I don’t find in it, typically in a situation like this where you have a utility, there would be a
requirement for easements that all the property owners would have to sign that would run with the land. Property is
bought and sold all the time, and this puts a burden on the land.

No one else wished to speak.
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Chairperson Harris stated the next public hearing would be on April 29, 2021 at the Southern Boone County
Schools Central Board Office, 5275 W Red Tail Drive, Ashland at 6:30 PM.

The work session adjourned at 7:48 PM.

Meeting notes prepared by Paula Evans, Administrative Coordinator, Boone County Resource Management
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NOTICE OF PU.BLIC HEARINGS

Notice is hereby given that the Boone County Planning
and Zoning Commission will conduct Public Hearings on
proposed Boone County Wind Farm Regulations on the
following dates: |

Thursday, April 8, 2021, 6:30 PM; Boone County
Government Center, Commission Chambers, 801 E.
Walnut St., Columbia, MO |

Tuesday, April 20, 2021, 6:30 PM: Harrisburg High
School Gymnasium, 801 S. Harris St., Harrisburg, MO

Thursday, April 29, 2021, 6:30 PM; Southern Boone
Schools, Central Office Board Room, 5275 W. Red
Tail Dr., Ashland, MO

These hearings are being held for the purpose of gaining
input on the proposed Boone County Wind Farm
Regulations as part of the Boone County Zoning
Regulations. All members of the public are welcome to
provide comments however time restrictions per speaker
may be implemented due to crowd size.

Copies of the proposed regulations may be
obtained on or after April 1, 2021 at the office of
Boone County Resource Management, 801 E.
Walnut St., Rm. 315, Columbia or on our website at:
www.showmeboone.com/resource-management/

To submit comments or questions please email:
WECOD@boonecountymo.org by May 1, 2021.
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BOONE COUNTY PLANNING & ZONING COMMISSION

WIND FARM REGULATIONS PUBLIC HEARING
SOUTHERN BOONE COUNTY SCHOOLS, CENTRAL BOARD OFFICE
5275 W. REDTAIL DRIVE, ASHLAND, MISSOURI
(573) 886-4330

Minutes 6:30 P.M. Thursday, April 29, 2021

Commissioners present: Rhonda Proctor, Bill Lloyd
Attending by video: Jeff McCann

Absent: Boyd Harris, Eric Kurzejeski, Greg Martin, Steve Koirtyohann Michael Poehlman, Fred Furlong, Daniel
Mings, Randal Trecha

Staff: Bill Florea, Thad Yonke, Uriah Mach, Cece Riley, Paula Evans

The third public hearing to receive comments and questions regarding the proposed Wind Farm regulations was
called to order at 6:30 PM.

Commissioner Proctor read the following statement:

Good evening and welcome to tonight’s hearing regarding the proposed Boone County Wind Farm Regulations.
An informational presentation will be given which will explain elements of the proposed regulations. After the
presentation, the Commission will call upon those who have pre-registered to speak, after those who have pre-
registered have spoken, anyone present who wishes to make comments may do so. In the interest of time,
responses to questions may not be given this evening. However, a record of all questions and comments will be
kept and responses may be made directly to the individual, by posting on our website, or both. Forms have been
made available for those who prefer to submit their questions in writing.

If you choose to provide testimony this evening and have not pre-registered, please complete the “Request to
Speak” form and place in the box on the table. Please be concise and we ask that you not be repetitious with your
remarks, we also ask that you restrict your comments to the proposed regulations. We recognize that this issue can
be quite emotional, in that regard we ask that you refrain from applause, cheers or other signs of support or
displeasure. Please be considerate of everyone here.

In order to give everyone an opportunity, speakers will be limited to five minutes each. Time limits may be
changed depending on how the hearing progresses. If you feel that your allotted time is not enough, you are
welcome to submit your additional comments in writing. Comments and questions can be submitted in writing and
by email until April 30, 2021, to: WECOD@boonecountymo.org.

This is the last of three public hearings to be held by the Planning and Zoning Commission. No decision will be
made tonight. After the public hearings are completed, Resource Management will review and organize the
comments and questions and forward them to the Planning and Zoning Commission. The Commission may make
changes to the proposed regulations as a result of the comments received, or they may make a recommendation for
approval or denial to the County Commission. The County Commission will hold another public hearing regarding
the final draft. The County Commission may approve or deny the regulations, or they may refer them back to the
Planning and Zoning Commission for further consideration.

The progress of the proposed regulations will be updated regularly on our website at:
www.showmeboone.com/resource-management/ WECOD
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Director, Bill Florea gave a power point presentation which included a brief summary of the requirements for
establishing a wind farm in Boone County. This power point is available on the previously mentioned website.

The floor was open for comments:
Speaking by video:
Hilary Clark, 1501 M St NW, Ste 900, Washington, DC

Hilary Clark: I am the Social License Director at American Clean Power Association. We represent a broad range
of businesses into energy, including wind energy. Wind energy development provides a significant economical
benefit to Missouri and to the community. In 2020 clean energy provided an estimated $8.2 million in property
taxes. The restrictive nature to the proposed update to the wind energy conversion overlay district will create
business uncertainty placing development opportunities in jeopardy for Boone County farmers and small
businesses. We sent a letter to the Planning and Zoning Commission on April 28, 2021. Wind energy developers
have good success in being responsible to community members and business partners throughout the United
States. Our members recognize the importance of engaging with the host community to site and safely operate their
projects. There is currently no evidence to support any additional public safety benefit from longer setbacks.
Longer setback requirements, like the 1750 proposed, would impede wind energy development and unnecessarily
restrict landowners who wish to install wind turbines on their property. The setback equal to or slightly greater
than the tower height is sufficient to protect public health and safety from the rare event of equipment failures.
Wind companies manage risks through detailed study and analysis, careful engineering and cautious standard
operating procedures. To date, there has not been one report of injury to a member of the public from a wind
turbine failure. Most jurisdictions across the US have a setback requirement of 1.1 to 1.5 times the total turbine
height from a non-participating property owner’s property line and also from public right of ways.

With regard to regulations and sound limits there is some ambiguity. It appears the intent is to establish a limit at
the property line and that limit is reduced if a (inaudible) is present, however c-weighted criteria is introduced
which is substantially less than the a-weighted level. A wind turbine study concluded that there was no additional
gain by analyzing the data using c-weighted levels. The proposed regulations impose a maximum turbine height
restriction of 400-feet, however since 2012 the median turbine height has been 420-feet. As of 2019 utility scale
wind turbines were closer to 499-feet with many commercial wind turbines reaching 695-feet by this year. Taller
wind turbines are more efficient making it possible to cost effectively capture the stronger wind resources at higher
levels, therefore fewer turbines are needed on the landscape. As technology advances and the industry innovation
grows it is important that regulatory frameworks allow for flexibility and height. A maximum height restriction of
400 feet is not consistent with current industry growth and would restrict wind development in the county. We urge
the Commission to work with the wind industry to understand the types of requirements that allow development to
move forward while still protecting the interests of the community.

Carolyn Amparan, 4804 Shale Oaks Ave, Columbia

Carolyn Amparan: The input [ am providing is on behalf of the Osage Group Executive Committee. I have
submitted a more detailed version of our remarks and input to the WECOD address. The Sierra Club recognizes
that all forms of power generation entail environmental tradeoffs and that there are drawbacks to wind
development. The most contentious issues include visual and wildlife impacts. Still the Sierra Club believes that in
most instances many of the negative impacts of wind can be managed and we believe that with adequate site
planning the benefits of wind power, in reducing the threat of global warming and pollution will substantially
outweigh those negative impacts. However, we feel that the proposed regulations are too limiting and are likely to
restrict wind development in viable areas of Boone County.
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To summarize a few specific inputs regarding the permit process we feel that the property owners should not be the
only ones who can instigate the initiative of the overlay district, we feel the wind energy companies should be able
to do this on behalf of the owners with their permission; this would be a cost burden for individual land owners.
Additionally we feel like with the application process it would be more cost effective if the applications were
allowed to include more than 2 to 6 wind turbines at a time and that would be able to give everyone a bigger view
of the scope of the project. Regarding the primary district and buffer area requirements, we would like to see the
primary district be less than 640 acres and not require four contiguous quarter-sections, we feel like this is
potentially unequitable to smaller landowners and we would like the buffer requirements to be based more on the
presence of building structures or public roads and associated to the height of the towers.

Regarding property values, most of the regulations that we were able to reference in other states don’t include any
such regulation on property values. Although we feel that basing the analysis of property values are statistically
valid, comparable studies is reasonable, we really couldn’t find much research that offered this kind of
information. In our detailed input we do include two studies that we found that might offer some information on
this, but it seems that this is going to be something that would be difficult to comply with. Under natural and
biological resources, the Sierra Club supports the projection and preservation of natural and biological resources as
identified in Section 29.7.1. We would like to add the request that developers should carefully record the
methodology used for wildlife studies so that procedures resulting in problems sites can be accurately identified
and modified in the future. Regarding visual uniformity and impact, we too feel that the regulations should allow
for turbines of taller height than what is specified given that technology has already changed, and the median
height of turbines is already higher.

Regarding setbacks we would suggest a setback based on turbine height. We have provided a sample ordinance
from the state of Pennsylvania that bases the setbacks on the turbine height at 1.5 to 5 times the turbine, or hub
height depending on if it is an occupied building on the landowners property or the neighbor’s property, whether it
is a property line or a public road. We encourage the Boone County Commissioners to realize that wind power
represents an advantageous and necessary enterprise for our state, and we applaud the Commission on the
advanced planning on this area of regulations on a growing industry. We all face a dire threat of extreme weather
and climate change and a balance needs to be struck.

Tom Weislocher, 11581 N Trimble Road, Harrisburg.

Tom Weislocher: I am glad the height question has been brought up. A wind company representative told me in
2018 that they were planning 499-foot vestas turbines for Boone County, although they would prefer 600 foot plus
if they could deal with the extra FAA regulations. Fast-forward three years the newest generation of wind turbines
are 820 feet, considerably higher than the St. Louis Arch which is only 630-feet. In general, communities are free
to regulate the height of structures on the basis of appearance, that is why many zoning ordinances restrict new
homes to only two or three stories, even though four or five story homes could safely be built. Wind turbines are
no different than any other lawful use, you may restrict their size on the basis of appearance. An 820-foot turbine is
the height equivalent of a 59-story building; I am pleased with the proposed turbine height limit for Boone County
at 355-feet, the equivalent of 25-stories but I have reservations. We have all seen the videos of flaming wind
turbines on YouTube with no one even attempting to put the fire out. That is because traditional firefighting
equipment can’t reach that high. Aesthetics aside, does the Boone County Fire Protection District have equipment
to reach wind turbine heights in the event of a nacelle or rotor fire? They haven’t yet responded to my question
which I entered on their website, but I doubt that they have it since the tallest building in Boone County is
currently Jesse Hall at 180-feet. Will it be possible to purchase equipment reaching twice that height or more and if
so, who will foot the bill?

Nordex, one of the world’s largest wind turbine manufacturers states in their safety manual that during a storm
event their employees are to remain 3280 feet from a wind turbine and inside a vehicle. That is for people already
trained to deal with wind turbine emergencies. Should we put them only 1750-feet from a landowner who has no
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training in how to handle that? Just because 1750-foot setbacks may have been adopted elsewhere with mixed
perception, that doesn’t make them appropriate here, particularly when the population density of Boone County is
ten times that of more rural counties. That said, I think individual property owners should retain the right to
encumber their own property by waiving or shortening the setback requirement as it applies to them as long as it
doesn’t violate the safeguards protecting other property owners. I am concerned about where power generated by
local wind might be sold. Being in talks with local utilities is not the same as having regulations mandating the sale
of power to them at pre-negotiated, discounted, competitive prices; that should be required.

The energy policy institute at the University of Chicago released a 2019 paper on the cost-effectiveness of
renewable mandates. It examined the effects of renewable portfolio standards programs adopted by 29 states and
found that they raised retail electricity prices considerably while reducing Co2 emissions only modestly. April 21,
2021, US Special Presidential Envoy for Climate, John Kerry, told Washington Post Live that even if both the US
and China could go to zero emissions it still wouldn’t solve the climate problem. That being the case there is no
reason to sacrifice Boone County under the illusion that we are changing the world for the better. All we will be
doing is hurting people by lowering their property values, decreasing their quality of life, and simultaneously
increasing the cost of electricity for all. I am concerned that the company that has already leased 15,000 acres of
land in Boone and Howard Counties is German. Germany is currently our ally but that was not always the case, in
today’s fast-paced world, global loyalties can change a lot during the 30-year lease lockup period. In the event we
ever end up on the wrong side of the table from our German friends would we want foreign nationals tied into our
grid and power systems and the accompanying communication systems that operate them? That presents a risk to
the availability of local power at the time when we would need it most as well as a national security risk. Permits
should be limited to US-based wind companies. It is tempting to look at the upfront lure of a few dollars in a few
pockets now but let’s not mortgage our future for the short-term gain of a few when the unexpected fallout from
this could have us all licking our wounds because once these things go up they are up there for a long time and our
land and our lives are changed forever.

Commissioner Proctor called Jack Meinzenbach, attending by video. Mr. Meinzenbach did not wish to speak.
Commissioner Proctor called Skylar Laird, attending by video. Ms. Laird did not wish to speak.

Terrie Nagel, 5501 W Tracy Ct, Columbia

Terrie Nagel: Regarding the definition of cluster on the first page. I believe you mean for it to match the
information on page 14, changing the wording from “less than 1.25 times the minimum spacing distance from the
least one other WECS in the group” to “no greater than 1.25 times the minimum spacing distance..”

Regarding the section on page 14 about unacceptable noise levels, what are the consequences if unacceptable noise
levels continue? Should those turbines causing issues be turned off until they are fixed? Several of the
requirements in the regulations do not list any consequences if requirements are not followed. Should a statement
be added to the regulations indicating what the consequences should be, including a county-initiated shutdown or
permanent shutdown, especially when issues affect health and safety? Concerning avoiding important wildlife
migratory corridors and staging areas, do we already have information on migratory corridors in Boone County,
particularly for migrating birds? In just the past few years we have seen bald eagles visiting our lake and an
increase of migrating birds such as trumpeter swans and Canadian geese following migratory paths that will be
disrupted by the turbines with many birds killed. The American Bird Conservancy estimates 1.4 million bird
deaths per year if the US expands wind-energy generation facilities to produce just 20% of the electricity demand.
Wind turbines also kill more bats than any other human industry or activity.

Regarding the height of the wind turbines proposed, in order to provide some scale for those, they are taller than
the Statue of Liberty and twice as tall as Jesse Hall. Wind turbines this size weigh 267 tons, mostly steel and
concrete, and rest 6 to 30 feet in the ground. Foundations are even more massive and weigh several thousand tons.
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Regarding section 29.9.2 abandonment, the 4-foot removal of underground equipment and foundation systems
does not seem adequate accordingly so you might want to change that to say take it all out when it is time. I was
worried about that when I read that it goes 6 to 30 feet in the ground. I know that others are proposing that the
turbines be bigger and I brought a picture of a 500” wind turbine in relation to a property. (attached at the end of
these minutes)

Commissioner Proctor called Margaret Gray attending by video. Ms. Gray chose not to speak.

Susan Goodman, 11581 N Trimble Rd, Harrisburg

Susan Goodman read the following invitation which was posted on Facebook:

Hey all, my name is Carrie March and I am your Missouri neighbor to the north. I live in Schuyler County,
Missouri in the middle of the new High Prairie wind project. This is my personal invitation to come sit on my
porch for a day if you are questioning signing a lease or wondering how bad it really is. Message me and I will
give you directions, you are more than welcome. The closest turbine to us is 2100 feet, we have 16 within 1.8
miles on all sides. I provided a few videos here but have many more if you’d like to view entire Google drives.
Even with almost no wind they still aren’t silent. The noise is every single day. Our roads are destroyed, our newly
built home is destroyed, relationships in our county are destroyed, our peaceful, quiet rural life is gone. I would
challenge you to answer the question, what is the health, safety and well-being of Boone & Howard County
residents worth? Should it be for sale?

Susan Goodman: I would like to thank the committee for their work on the regulations, you have obviously studied
and made a deep dive in to the realities, people who are advocating wind turbines for financial gain or because they
still believe they are green and renewable and have not been motivated to study so deeply. Organizations like the
Sierra Club are standing with who have names that sound like environmentalists are admittedly just lawyers and
lobbyists for big wind companies, so they aren’t motivated to tell the whole story, but people who live around them
are. There is much regret all over the world from people who believed the consistently promoted untruths about
industrial wind turbines. I am sending the link to a leaseholder story titled “What have I done”, it is an ad that was
put in a Wisconsin newspaper to share experiences (attached at the end of these minutes). If we run out of fossil
fuel, then why do we use so very much of what we have left to build giant machines that depend on fossil fuels for
every stage? Germany world renewable leaders shut down a number of its coal plants in January only to find eight
days later they had to reopen them in order to meet demand because of low wind. Their setbacks are 5280 feet. Too
bad wind turbines don’t work without drawing a large amount of electricity from the grid.

Why should it be the resident’s responsibility to wait for the noise that we know happens then make complaints,
wait for noise studies and some kind of mitigation. In Kirksville their response to Carrie March was “they are built
now there is nothing we can do”. Wind turbine companies must have the responsibility to provide each home with
a noise box in advance that it is tested as soon as they turn the turbines on and the turbines are turned off whenever
they go over the limit. There must be a county representative with the ability to turn them off 24-hours a day.
Numerous stories are being told of turbines making bad and unusual noises being reported and not fixed for many
months and then having a runaway event such as fire or blade throw, these can be life or death situations and the
County is responsible for it if we do not insist on the ability to turn them off when we need to. The wind
companies have not demonstrated that they will necessarily do it in a timely manner. There is a turbine near Carrie
March’s home that must have something bad like a warped bearing and it makes noise when it is not even running.
When it is running it sounds really bad and Carrie is fearful for the life of her family. Should she have to live like
this? Should we?

Greg Toul, 9515 N Route E, Harrisburg
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Greg Toul: Everyone is saying the regulations are too restrictive, but they need to be restrictive because the
regulations are in place to protect the people just like building inspections. They are there to protect the people, not
special interest groups. One thing I saw in the regulations that seemed to be open-ended was not to put any of the
turbines in scenic areas and wildlife refuges. I am not sure what is considered a scenic area, but I live on Route E
and it is a very scenic area. There is no specification on what a scenic area is. Something missing from the
regulations is the accountability factor. Who is accountable for all of these negative, detrimental effects on
people’s health? No one is being held accountable and someone needs to be.

No one else wished to speak.

Commissioner Proctor stated that no decision will be made tonight. This is the last public hearing regarding the
regulations to be held by the Planning and Zoning Commission. Now, staff will compile the comments and bring
them to the Planning and Zoning Commission. The commission will consider all the comments may make changes
based on the comments or they may make a motion to recommend or deny the regulations to the County
Commission, the County Commission will hold another public hearing and either approve the regulations or refer
them back to the Planning and Zoning Commission for additional changes. This is not the end of the process.

The meeting adjourned at 7:22 PM.

Meeting notes prepared by Paula Evans, Administrative Coordinator, Boone County Resource Management
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BOONE COUNTY PLANNING & ZONING COMMISSION
BOONE COUNTY GOVERNMENT CENTER, COMMISSION CHAMBERS
801 E. WALNUT, COLUMBIA, MISSOURI
(573) 886-4330
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[I.

IV.

Minutes 7:00 P.M. Thursday, June 17,2021

Chairperson Harris called the meeting to order at 7:00 p.m. with a quorum present.

Roll Call:

a. Members Present:
Boyd Harris, Chairperson Centralia Township
Eric Kurzejeski, Vice Chairperson ~ Missouri Township
Michael Poehlman, Secretary Rock Bridge Township
Gregory Martin Katy Township
Rhonda Proctor Perche Township
Randal Trecha Cedar Township
Steve Koirtyohann Rocky Fork Township
Jeff McCann County Engineer

b. Members Attending by Phone:
Bill Lloyd Three Creeks Township

c. Members Absent
Fred Furlong Bourbon Township
Daniel Mings Columbia Township

d. Staff Present:
Bill Florea, Director Thad Yonke, Senior Planner
Uriah Mach, Planner Cece Riley, Planner

Paula Evans, Staff

Approval of Minutes:

Minutes from the May 20, 2021 meeting were approved as presented by acclamation.

Chairperson Statement

Chairperson Harris read the following statement:

The Boone County Planning and Zoning Commission is an advisory commission to the County Commission.
The commission is made up of individuals representing each township of the county and the county

engineer.

The Planning and Zoning Commission makes recommendations to the County Commission on matters
dealing with land use. Tonight’s agenda includes one rezoning request and three plats.

In general, the Planning and Zoning Commission tries to follow Robert’s Rules of Order, however, it is
authorized by the Missouri state statutes to follow its own by-laws. The by-laws provide that all members of
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the commission, including the chairperson, enjoy full privileges of the floor. The chairperson may debate,
vote upon or even make any motion.

The following procedure will be followed:

This meeting is being conducted in compliance with County Commission order 238-2021 which
recommends all persons who have not completed their COVID-19 vaccination process, and who are 10 years
of age or older continue to wear a face mask in any public areas of the Government Center.

We will follow a partial virtual format. Several Commissioners are present in the Chambers. A number of
other Commissioners may be attending the meeting through an audio link. The audio link is open to
members of the public who wish to follow the proceedings.

Announcement of each agenda item will be followed by a report from the planning department staff. The
applicant or the applicant’s representative may make a presentation to the commission after the staff report.
The commission may request additional information at that time, or later following the public hearing. After
the applicant’s presentation, the floor will be opened for a public hearing. Those wishing to speak in support
of the request will be allowed to speak, then the floor will be given over to those opposed to the request.
There may be individuals that neither support nor oppose a request. Those individuals are welcome to
address the commission at any time during the public hearing.

Please direct all comments or questions to the commission, be concise and restrict your comments to the
matter under discussion. Please be considerate of everyone here. We ask that you please not be repetitious
with your remarks. We also recognize that some issues can be quite emotional. In that regard we ask that
you refrain from applause, cheers, or other signs of support or displeasure. Please afford those with a
different point of view than yours the same respect and consideration you would like yourself.

Please give your name and mailing address when you address the commission. Please sign the sheet on the
table after you testify. Also, we ask that you turn off your cell phones.

Any materials that are presented to the commission, such as photographs, written statements or other
materials will become a part of the record for these proceedings. If you would like to recover original
material, please see the staff during regular business hours.

After those opposed to the request have had a chance to speak the public hearing will be closed and no
further comments will be permitted from the audience unless requested by the Commission. The applicant
will then have an opportunity to respond to any concerns expressed during the public hearing. Next the staff
will be given an opportunity for any additional comments. The commission will then discuss the matter and
may ask questions of anyone present during the discussion. Finally, a motion will be made to either
recommend the approval or denial of the request to the county commission. Please note that the Boone
County Zoning Regulations and Subdivision Regulations are considered to be a part of the record of these
proceedings.

All recommendations for approval are forwarded to the County Commission. They will conduct another
public hearing on Tuesday, June 29". Interested parties will again be able to comment on the requests at that
time. The County Commission generally follows the recommendations of the Planning and Zoning
Commission; however, they are not obligated to uphold any recommendation.

Requests that are denied will not proceed to the County Commission unless the applicant files an appeal
form within 3 working days. Please contact the planning office to see if a request that has been denied has
filed an appeal, as there will be no further public notification due to the short time between the hearing
tonight and the County Commission hearing. The County Commission hearing scheduled for Tuesday. June
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29" will begin at 7:00 p.m. and will convene in this same room. That meeting will also be conducted in
compliance with the current Covid-19 health order and may use the same format as this meeting.

Rezoning Requests

Request by Crown Power & Equipment to rezone 3.43 acres from R-D (Two-Family Residential) and 1.68
acres from R-M (Moderate-Density Residential) to C-G (General Commercial) located at 7106 E I-70 Drive SE,
Columbia.

Planner, Thad Yonke gave the following staff report:

This property is located approximately 800 feet north of the nearest portion of the Columbia municipal limits
that fall on the south side of I-70 Dr. SE and approximately 1 mile east of the Lake of the Woods interchange
on [-70. The parcel is approximately 5.11-acres in area and is currently split zoned with the north 3.4-acres
zoned R-D (residential duplex) and the remaining 1.7-acres zoned R-M (residential moderate density). These
zonings went into effect in August of 1993 having been rezoned from R-S (residential single family). The
site currently has a small residential structure on it that is proposed to be removed if the site is redeveloped.
The surrounding zoning to the south, and west is R-S and is all original 1973 zoning. The municipal limits
adjoin the subject property across I-70 to the north and this northern property is used for
commercial/industrial uses. Property to the east is zoned C-G after having been rezoned from R-S in 2019 to
legitimize a legal nonconforming use. This property was part of a C-GP (planned commercial) request
submitted in 2004. The planned request was withdrawn by the applicant during the Planning & Zoning
hearing.

The Master Plan designates this property as suitable for residential land use. The Master Plan identifies a
“sufficiency of resources” test for determining whether there are sufficient resources available for the needs
of the proposal. Failure to pass the test should result in denial of a request. Success in passing the test
should allow the request to be considered and evaluated based on accepted planning principles.

The resources used for this analysis can generally be broken down into three categories, Utilities,
Transportation, and Public Safety Services.

Utilities: Public Water Supply District 9 provides water service to the property. There is a 2.5-inch water
main across the entire frontage of the property, which is not capable of producing commercial fire flow. A
main extension from Wester Lane, approximately 1100-feet west, would allow connection to an 8-inch main.
It is unknow whether that connection would provide adequate fire flow. A water study would likely be
needed.

There is a Boone County Regional Sewer District line on the adjoining property to the east that connects to
the Columbia treatment plant. The existing building is not connected to the sewer line. Connection to the
line will likely require the owner to enter an annexation agreement with the City of Columbia. We do not
have any documentation that this process has been requested or approved, nor what conditions would be tied
to such an approval. Until the situation about access to the central sewer is resolved we can’t consider it
available at this time.

Boone Electric provides power.

Transportation: The subject tract has frontage on and direct access to I-70 Drive SE. The drive access
appears to be shared. The other properties sharing the access are all residentially zoned.
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Public Safety Services: The property is approximately two miles from the Boone County Fire station at 5910
E. St. Charles Road.

Stormwater: The site is not developed and new development or redevelopment on the site will be required to
comply with the Boone County Stormwater Regulations.

Zoning Analysis:

The property is in the Master Plan and the East Area Plan. Both plans designate this property as suitable for
residential land use. There is no evidence that this property was ever used in a commercial capacity and its
historic use and current zoning show the role of the property in the neighborhood as residential. The existing
zoning supports the East Area Plan goal of encouraging multiple types of housing in the area as it allows for
higher density housing without rezoning. The proposed rezoning to C-G conflicts with several of the Goals
of the East Area Plan. The plan indicates that commercial areas need to be nodal, the proposal is not. Making
the outer road a commercial strip is to be discouraged according to the plan. This request promotes
speculative strip commercial development. Under the sub-area plan commercial areas are supposed to be
supportive of the residential uses of the neighborhood. As an open C-G request, it is questionable whether
the actual use would fit this criterion. Of the existing commercial zoning and legal non-conforming
commercial uses of the area almost none are what would be considered supportive commercial uses.
Therefore, if rezoned as proposed it is unlikely that this property would be developed with supportive
commercial uses. Unless the request was a planned rezoning there is no mechanism which could limit
development to such uses. The requested zoning, general commercial (C-G) is an open zoning district upon
which conditions of approval can’t be placed. Under open zoning, the property must be able to support all
Permitted Uses in the C-G district; this has not been shown. It has not been shown that central sewer is
available at this time and is subject to approval by the City of Columbia. Water sufficient to provide
commercial fire flow is not available at the property nor has been shown to be available, therefore the
proposal fails to pass the sufficiency of resources test in addition to the conflicts with the East Area Plan.

Staff notified 71 property owners about this request. The property scored 65 points on the rating system.

Staff recommends denial of the rezoning for failure to pass the sufficiency of resource test and because of
conflicts with the adopted East Area Plan.

Present representing the request:

Ben Ross, Engineering Surveys & Services, 1113 Fay St, Columbia
Harold Chapman Jr, Crown Power & Equipment, 5793 N Hwy PP, Columbia

The applicants made a power point presentation.

Harold Chapman: Crown Power came into existence in 1992, we are located on Prathersville Road. We
purchased this property and the property to the east in 2004. We were running a small Cub Cadet dealership.
We were told by the brand that we would need more land so we bought this 5.1 acres. We did some
consolidation and moved everything to our Prathersville Road location. This property has been vacant for
some time now. We employ 190 employees and we travel from Macon to Monett, Missouri. We have been
successful and have been part of the community, we are active with the fair and other youth events. We feel
like we have been a good neighbor and a good business for Boone County. We would like to sell this
property and we need to rezone in order to be able to resell.

Ben Ross: The second slide of the power point shows an overall view of the property, there is a commercial
use to the east and north. There is an old house on the property which will likely be removed. We reached
out to the adjacent property owners and one of them is in support and the other two are not in opposition.
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The neighbor to the east has been a commercial use since 1938, in 1973 the County adopted zoning and gave
it R-S zoning. In 1983 it was rezoned to R-D and R-M which is what it is now. Since 1980 the community
has grown 180%; you would think there would be a demand for housing and nothing has happened on this
property since the 1980°s. The property was in default and Crown Power bought it from the bank in 2004. In
2019 the neighbor to the east rezoned because they wanted to have a legal commercial property so if their
structure ever burned down or had more than 75% loss they wouldn’t be able to rebuild without proper
zoning.

I reached out to John Kuhlman at MoDot. There is good sight distance east and west and Mr. Kuhlman told
me that a commercial driveway could be constructed on the property. There is a drainage easement we will
have to work around but I don’t see that as a problem. Access is good for this property for a commercial

use. Things have changed since the original zoning in 1973 and even since the rezoning in 1983. The biggest
change is that it was just announced that a new subdivision will be built to the south of this property and it
will be 348 lots; it is going to be in the City of Columbia. Those property owners will want some commercial
uses close by. To the east of that new development Olivet Road will be extended and it will be a future
arterial extension. The pavement will be about 50-feet wide with curb and gutter and a 100-foot wide right of
way; it will eventually go north toward Battle High School and there will be an overpass over I-70. We think
it will also have a connection to the outer road. There will be a new, major roadway just ' mile away from
the property we are asking to rezone. In the future, transportation is going to call for some commercial
growth in the area. In 1988 there were 28,000 vehicles per day on 1-70 and today there are over 45,000. The
property has good frontage and visibility from I-70 and it makes sense to have a commercial property along
the high visibility corridor.

I reached out to Roger Ballew regarding the water service. The closest eight-inch pipe to the property on the
south side of I-70 is about 1000-feet to the west. Mr. Ballew indicated it has over 1000 gallons per minute
(gpm) capacity which would be good for a smaller commercial development. If you are going to build a big
hotel that might not be enough. Right now the property is zoned Multi-family Residential, to develop in the
current zoning the water main would still have to be extended. The water main is just down the street and is
close enough to make it economically viable to extend it for a commercial development. There is a fire
hydrant the next street over and it is between 500-1000 gpm. The ability to get commercial fire flow for
smaller to moderate commercial uses is very viable for this site.

A sanitary sewer line is located on the neighboring property; ES & S designed that about six or seven years
ago for the Boone County Regional Sewer District. The easement is contiguous with this lot so they would
be able to connect to that. I have never heard of a case where BCRSD or the City of Columbia would deny
someone connecting to the sewer; it is the most economical and environmentally friendly way to treat
wastewater. The eight-inch sewer main would support about anything you would build on that site from a
commercial standpoint. There is a petroleum pipeline that crosses the property, it is a 12-inch steel line. If |
was going to build a house I wouldn’t want to be anywhere near that. A commercial parking lot over that
would be a better use. The pipeline is a detriment to any kind of residential development on the property. We
think this is a great site for commercial development, it is right along I-70. The utilities are close enough to
meet the sufficiency test.

Chairperson Harris: Is the pipeline active?
Ben Ross: I am not sure. They defend their right of way zealously. The pipeline crosses through Columbia
diagonally through town, we have encountered it in several places. It is the Magellan pipeline and in Tulsa

they have an engineering staff and you have to get permits for it. You can pave over it but no building.

Harold Chapman: [ believe it is active. There are two pipes with it, one is running fiber. Any time we do
anything out there we call Magellan and they send someone out.
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Commissioner Trecha: What is currently on the commercial lot to the east?
Ben Ross: It is Columbia Golf cars.

Chairperson Harris: The statement was made that water and sewer would have to be upgraded to exercise
the existing zoning, is that correct?

Thad Yonke: Yes.

Chairperson Harris: No matter what happens to it, that has to be fixed?
Bill Florea: Correct.

Open to public hearing.

Present speaking in favor:

Paul Land, Real Estate Broker, 4104 Joslyn Ct, Columbia

Paul Land: I represented this property owner in 1992 when they moved to the Prathersville location and in
recent years on this property and the property to the east of this. For the last three years we have marketed
this property and have fielded commercial requests, not a single residential request. The fact that the traffic
counts have gone up by 25,000 cars per day in 20-years makes it unlikely that this property will ever develop
as a residential property. The south side of I-70 seems to be the ideal place for commercial development, it
has an outer road that spans from Lake of the Woods to the Route Z exit providing access unlike the north
side of the interstate with the outer road of ABC Lane which does not connect to Lake of the Woods. I think
this is an appropriate spot for commercial development. We have seen a sprawl of development in Callaway
County of businesses that probably wouldn’t mind being in Boone County except for the lack of zoning that
allows them the same features in Callaway. I hate to see that development go to another county when it
could come to Boone County. The uses that are defined within the C-G district are the uses that are
appropriate for this area. I spoke to each of the adjoining property owners and they have no objection to this
request. Notice was sent to 71 property owners; I will be surprised if anyone is here to speak in opposition
tonight.

Mr. Land presented traffic count maps and population charts.

No one spoke in opposition to the request.

Closed to public hearing.

Chairperson Harris: Does Crown Power own the C-G zoned property to the east?

Harold Chapman: We sold it.

Thad Yonke: We took one phone call from a property owner in the area and his concern was if they got the
rezoning was whether they would have to put in the water lmplovements I explained that there is nothing
inherent about the zoning that requires the water to be put in but that the development of the property would
require it. He was concerned because he had requested commercial zoning for his property and was denied

because he didn’t have the water.

Commissioner Poehlman: Since you own the property and you feel strongly about it getting it rezoned then
why didn’t you go ahead and make a plan for it?
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Harold Chapman: We aren’t going to develop the property, whoever buys it will. When we purchased this
property, the property to the east is where we had our retail outlet but the brand that we were dealing with
told us we had to have more acreage, so we purchased this property. If we had stayed over there we probably
would have asked to rezone and cleared this property to display equipment.

Chairperson Harris: The commercial use to the east exists because it is pre 1973 zoning?

Bill Florea: It may have been a non-conforming use, but we have not checked for a certificate of occupancy
for non-conforming use.

Thad Yonke: The reasoning and justification for the C-G rezoning that exists there was because it was
legitimizing an existing, legal non-conforming use. It had already existed and continued to exist on that
property. That was the justification for that C-G zoning.

Commissioner Kurzejeski: If we go east from this property is there any residential along 1-70?
Thad Yonke: Yes. You have Sunrise Estates but there are also other houses along the outer road.

Commissioner Lloyd: How many properties along the outer road between Lake of the Woods and Route Z
are zoned commercial?

Thad Yonke: I don’t know.
Commissioner Lloyd: Would it be safe to say there are several?
Thad Yonke: There are several.

Commissioner Kurzejeski: I don’t remember why there was concern about this being a commercial node
during the East Area Plan discussions.

Thad Yonke: Because they didn’t want it to be strip commercial where the entire frontage was commercial,
they felt it should be nodal, which is at intersections and concentration points. Not because you have
commercial zoning so the property next door should also be commercial.

Commissioner Kurzejeski: It is not nodal at this point.

Thad Yonke: No.

Chairperson Harris: While the theory is wonderful the reality is the existing residential surrounds a mix of
commercial property that is in a strip.

Commissioner Lloyd: If the master plan was being developed today would this property still be declared
suitable for low-density residential or would the plan say it should be commercial for a good portion of this
stretch of properties?

Thad Yonke: The East Area Plan was done after the master plan and it did designate this area as residential. |
would say that answer has been made and it was that this area was suitable for residential. They did indicate
that the residential should be a mix of residential uses which is exactly why the R-M and R-D is supported
by the area plan. While it might not be the most attractive spot for a single-family home it is developable as
an apartment complex with a parking lot on the front like what you would find with a commercial
development. Also, to clarify, there was a statement that the City of Columbia doesn’t deny sewer access.
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Within the last couple of weeks, they did just that and they have been more insistent upon having conditions
placed upon pre-annexation agreements for getting access to the sewer. The question about whether you
have access to sewer and what that entails is important to have clarified before the right to have a zoning of
that type is ascertained.

Commissioner Martin: That was going to be my question. Why have the applications not pursued and
obtained an agreement from the sewer district so that you know you have it? It is concerning to put the

zoning out there and now you can’t have access to sewer.

Thad Yonke: One of the standard conditions the sewer district has been placing is that you must meet city
fire flows which is 1500 gpm for commercial, not 1000.

Commissioner Trecha: [s the water available currently that would support development for the residential
densities that are currently allowed?

Thad Yonke: It could for a duplex or some types of multi-family. You can put a multi-family in that requires
the same as commercial. It depends on how many units you are developing.

Commissioner Kurzejeski: Does the pipeline through there impede the potential for residential development
in any way?

Paul Land: 1don’t know; it impedes the usability of the tract, so that impedes the density. We are not
seeking a building permit tonight; we are seeking the appropriateness for commercial zoning at this location.
The answer to why we haven’t pursued some of that is because we don’t know what capacity we are asking
for. It would be better to know what capacity we are asking for and the first leg of that is to get the zoning.
Commissioner Kurzejeski: Any commercial use is still going to have to deal with the sewer and water.
Chairperson Harris: The existing zoning will have to deal with the sewer and water as well. The water and
sewer, regardless of what zoning label we put on it doesn’t make a difference, they both have the same

dilemma.

Commissioner Martin: As a Commission we also must look at the fact that it doesn’t meet the resource
requirements.

Commissioner Lloyd: Does it make any sense to table the request to allow the applicant to get with the sewer
district and the city to see if there could be a definitive answer to connection?

Commissioner Poehlman: Shouldn’t the applicant ask for that?

Chairperson Harris: The applicant would have to ask the Commission to table the request.

Commissioner Martin: I believe the Commission should make their decision and allow this to move forward
one way or another. | am not comfortable making that decision based upon the sufficiency of resources
because we can’t okay it carte blanche.

Chairperson Harris: The existing sewer line goes under [-70?

Ben Ross: Correct.

Chairperson Harris: Is it Boone County Regional Sewer or the City of Columbia sewer?
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Ben Ross: We were working for the Boone County Regional Sewer District; I don’t know if that was a
service area they kept or how it worked out. In my experience, if you have public sewer next to your
property you can hook on to it. I can look up those details and report to the County Commission.

Thad Yonke: Even if it is the Boone County Sewer District you still have to get the agreement because it is
ultimately treated by the City of Columbia, so you have to get it worked out.

Chairperson Harris: The question becomes if this is an appropriate use of land in this location. If this was
the only spot that this zoning is being requested along that stretch of road I would say probably not. The
problem is the precedent is set in both directions. From a development perspective, while I fully understand
the East Area Plan looking at that as residential, you tend to find a lot of major roadways with commercial
property that fronts it and the residential comes up behind it so that the residential isn’t right next to all the
traffic.

Commissioner Poehlman: There wasn’t anyone voicing concern about it either. Without a plan | am hesitant.

Commissioner Kurzejeski: I can see you not having a plan if you are just selling it because you don’t know
who the buyer is going to be or what the use will be.

Commissioner Martin: They are still going to have to have those resources.
Commissioner Poehlman: It would be easier to accommodate those resources if you knew what the plan was.

Chairperson Harris: In light of the existing uses and the fact that the existing zoning is no more compliant
with the sufficiency of resources than the proposal, and with respect to Staff, I will make a motion to
approve the rezoning request.

Chairperson Harris made and Commissioner Koirtyohann seconded a motion to approve the request by
Crown Power & Equipment to rezone 3.43 acres from R-D (Two-Family Residential) and 1.68 acres
from R-M (Moderate-Density Residential) to C-G (General Commercial) located at 7106 E 1-70 Drive
SE, Columbia:

Boyd Harris — Yes Eric Kurzejeski — Yes
Michael Poehlman — NO Greg Martin — NO
Bill Lloyd — Yes Rhonda Proctor — Yes
Steve Koirtyohann — Yes Randal Trecha — Yes

Jeff McCann — NO
Motion to approve the request passes 6 YES 3 NO

Chairperson Harris informed the applicants that this request would go to the County Commission on
Tuesday, June 29, 2021 and the applicants need to be present for the hearing.

Plats
The following plats were placed on consent agenda:

Cochran Subdivision Plat 2. A-2. S25-T5IN-R14W. Allen & Judy Cochran and Sean & Angela Cochran,
owners. Steve Proctor, surveyor.
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The following staff report was entered into the record:

The property is located just south of the intersection of Carr Lane and State Route F, approximately 3 % miles
north of Harrisburg. The subject property is 11.13 acres in size. This proposal creates two lots, one at 5.56
acres, the other at 5.57 acres. Both lots are already developed with single-family residences and on-site
wastewater systems. This proposal revises the previously-platted Cochran Subdivision to include the adjacent
property to the north and the lake between both properties. This plat consolidates a not-for-development tract
with the two lots, making that area developable. The subject property is zoned A-2(Agriculture) and is
surrounded by A-2 zoning. This is all original 1973 zoning.

The lot has direct access to State Route F. The applicant has submitted a request to waive the requirement to
provide a traffic analysis.

Water service to the lot is provided by Public Water Service District #10 and electrical service is provided by
Boone Electric Cooperative.

Existing on-site systems provide wastewater disposal for the single-family residences. The applicant has
submitted a request to waive the requirement to provide a wastewater cost-benefit analysis.

The property scored 36 points on the rating system.

Staff recommends approval of the plat and the requested waivers.

Higher Ground Subdivision Plat 1. S24-T50N-R14W. A-2. Gems Hilltop Acres LLC, owner. Steven Proctor,
surveyor.

The following staff report was entered into the record:

The subject property is located at the northwest corner of the intersection of N Bethlehem Road and W Gray
Rd, approximately 1.5 miles to the southeast of the City of Harrisburg. The subject property is 40.07 acres in
size and zoned A-2 (Agriculture). It is surrounded by A-2 zoning, all of which is original 1973 zoning. This
proposal divides two tracts into three lots and reconfigures the remainder into a 20+ acre simple survey. The
three lots proposed to be platted are 5.00, 5.09, and 5.38 acres, respectively. The property within this plat
proposal is currently undeveloped.

The subject property has direct access onto Gray Rd and Bethlehem Rd, both being gravel roads with publicly-
dedicated, publicly-maintained right of way. The applicant has submitted a request to waive the traffic study
requirement.

The subject property is located in Consolidated Water District #1, the Boone Electric Cooperative service area,
and the Boone County Fire Protection District. Wastewater has been proposed as on-site lagoons. The health
department has been made aware of this proposal and has indicated no foreseen issues at this time. Any new
development on these property’s on-site wastewater treatment systems will require permitting from the
Columbia/Boone County Health Department.

The property scored 30 points on the rating system.

Staff recommends approval of the plat and granting the requested waivers.
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Quarry Farms Subdivision Plat 1. S26-T5IN-R13W. A-2. Tim Burke, owner. Steven Proctor, surveyor.
The following staff report was entered into the record:

The subject property is located on West Creed Road, approximately 7 miles to the southwest of the City of
Sturgeon. The property is 24.8 acres in size and zoned A-2 (Agriculture). It is surrounded by A-2 zoning, all
of which is original 1973 zoning. This proposal divides the north 4.8 acres away from the remaining 20-acre
tract. The property is currently undeveloped.

The subject property has direct access on to W Creed Rd, a gravel road, with publicly-dedicated, publicly-
maintained right of way. The applicant has submitted a request to waive the traffic study requirement.

The subject property is located in Public Service Water District #10, the Boone Electric Cooperative service
area, and the Boone County Fire Protection District.

Wastewater has been proposed as an on-site lagoon. The health department has been made aware of this
proposal and has indicated no foreseen issues at this time. Any new development on this property’s on-site
wastewater treatment system will require a permit from the Columbia/Boone County Health Department.
The property scored 35 points on the rating system.

Staff recommends approval of the plat and granting the requested waivers.

Commissioner Martin made, and Commissioner Kurzejeski seconded a motion to approve. as
recommended, items on consent agenda

All members voted in favor.

Old Business

Update on Commission action.

Bill Florea updated the Commission of the decisions of the County Commission as follows:
The final development plan for Danny Hill/Lot 4 Concorde South Plat 2 was approved.

The plats that went forward to the County Commission were also approved.
(Trade Winds Park Plat 1-B, Montague Subdivision, Bellaridge Subdivision Plat 5)

New Business

Wind Farm Regulations

Director, Bill Florea gave the following staff report:

Nearly three years ago, on July 31, 2018, after having received a recommendation of approval from the

Planning and Zoning Commission, the County Commission approved a Conditional Use Permit for a
meteorological mast in northern Boone County.
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The applicant, Mike Sivore, with E.ON Climate and Renewables, testified that there are several factors that
his company considers when deciding on a location for a windfarm: a supportive community, the ability to
transmit or ship the electricity, and wind. Mr. Sivore stated that he felt the first two factors were present,
which left wind and the need for the met mast.

In March 2019, a community meeting was held in the Harrisburg High School Gym to discuss a potential
windfarm. At the meeting, then Director of Resource Management Stan Shawver stated that changes in
County regulations would be necessary for a windfarm to move forward. Shortly thereafter, the County
Commission directed Resource Management to work with the Planning and Zoning Commission to address
the issue of utility scale wind powered energy generation in Boone County.

P&Z has held 14 work sessions on this issue. Several of the work sessions were held jointly with the
Columbia/Boone County Energy and Environment Commission.

Over time, it became clear that the Commission’s work on this issue focused on several priorities including
A high level of community support for all proposed wind farms;

A high commitment to public safety, health, and welfare;

Minimizing impacts to non-participating properties and property owners;

Ensuring mitigation of any degradation of public transportation infrastructure:

Minimizing impacts to the natural environment;

Ensuring a fair process.

In order to ensure community support of a proposed wind farm, P&Z chose to use established Boone County
policy for creating a Character Preservation Overlay District as a model. That process requires the applicant
to obtain the notarized signatures of a super majority of property owners in a defined area where the
windfarm is proposed. This procedure blends well with E. ON’s desire to locate in an area with strong
community support.

The Commission has carefully considered information from a variety of resources. In establishing a setback
requirement the Commission considered setbacks of varying distance, reviewed maps provided by staff,
testimony from the Columbia/Boone County Commission on Energy and Environment and the peer
reviewed article 4 method for defining wind turbine setback standards published in the academic journal
WIND ENERGY.

In establishing noise standards, the Commission considered the World Health Organization Environmental
Noise Guidelines for the European Region and the American National Standard Quantities and Procedures
Jor Description and Measurement of Environmental Sound — Part 4: Noise Assessment and Prediction of
Long-term Community Response (ANSI 12.9-2005/Part 4).

Concerning the natural and built environment, applicants are require to follow United States Fish and
Wildlife Service Land-Based Wind Energy Guidelines and prepare a comprehensive environmental
assessment that addresses things such as flora and fauna, noise generation, waste generation, fire risk, water
quality and soil erosion, impacts to historic and cultural resources, visual impacts including shadow flicker
and blade glint, and impacts to public transportation infrastructure.

The Commission held three public hearings on the following dates:

e April 8, 2021 in the Boone County Commission Chambers

e April 20, 2021 in the Harrisburg High School Gymnasium

e April 29,2021 in the Southern Boone County School District Offices in Ashland.
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Written comments were accepted from April 1, 2021 through April 30, 2021. The draft regulations brought
before the Commission tonight are the result of many hours of work by the Commission and staff as well as
a significant amount of time and effort from the general public.

The most recent drafts of both the WECOD and the WECS-C CUP Regulations were included in your work
session packets and are displayed on the screen for your consideration.

Chairperson Harris: The Commission has gone through the proposed regulations line by line and addressed
all of the comments and questions raised by the public. After review, the Commission asked Staff to make
recommended changes and bring it back before the Commission and this is the finalized draft version.

Commissioner Koirtyohann made, and Commissioner Martin seconded a motion to accept the
proposed regulations and forward them to the County Commission for consideration:

Boyd Harris — Yes Eric Kurzejeski — Yes
Michael Poehlman — Yes Greg Martin — Yes
Bill Lloyd — Yes Rhonda Proctor — Yes
Steve Koirtyohann — Yes Randal Trecha — Yes

Jeff McCann — Yes

The motion passed unanimously.

Chairperson Harris stated that the Commission has accepted the proposed regulations and recommend they
be forwarded to the County Commission for consideration. The County Commission will hold at least one
public hearing and a 15-day notice will be provided prior to the hearing.

Bill Florea stated that we will keep the public up-to-date on the Wind Farm Regulations website at:
https://www.showmeboone.com/resource-management/ WECOD/ . The County Commission has not set a
meeting date yet.

Adjourn
Being no further business, the meeting was adjourned at 8:01 p.m.

Respectfully submitted,

Secretary
Michael Poehlman, Secretary

Minutes approved on this 15" day of July, 2021
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AFFIDAVIT OF PUBLICATION

BC RESOURCE MANAGEMENT

I, Christian Crawford, being duly sworn according to law, state that | am one
of the publishers of the Columbia Daily Tribune, a daily newspaper of
general circulation in the County of Boone, State of Missouri, where
located; which newspaper has been admitted to the Post Office as
periodical class matter in the City of Columbia, Missouri, the city of
publication; which newspaper has been published regularly and
consecutively for a period of three years and has a list of bona fide
subscribers, voluntarily engaged as such, who have paid or agreed to pay a
stated price for a subscription for a definite period of time, and that such
newspaper has complied with the provisions of Section 493.050, Revised
Statutes of Missouri 2000, and Section 59.310, Revised Statutes of Missouri
2000. The affixed notice appeared in said newspaper on the following
consecutive issues:

1st Insertion 07/11/21
2nd Insertion
3rd Insertion
4th Insertion
Sth Insertion
6th Insertion
7th Insertion
8th Insertion
9th Insertion
10th Insertion
11th Insertion
12th Insertion
13th Insertion
14th Insertion
15th Insertion
16th Insertion
17th Insertion
18th Insertion
19th Insertion
20th Insertion
21st Insertion
22nd Insertion

134.10
' By //,ZL /' = )
'j/mﬁ
Subscribed and sworn to before me thisz of ] ,2021

N

Notary Public

SANDRA L ROTHER
Notary Public - Notary Seal
STATE OF MISSOURI
Comm. Number 15638071
Boone Count
My Commiission Expires: Sep. 9, 2023

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will
conduct a Public Hearing lor the purpose of rcadopting the Boone
County Zoning Regulutions, including revisions to Secuon 2,
Definitlons; Section 15.G, Conditional Use Permits for Commmnereial
Wind Encrgy Conversion Systems; and Section 29, Wind Energy
Conversion Oveslay District on the following dare:

Tuesday, July Z7. 2021 ut 7:00 ’M: Boone County Govesument
Center, Coinmission Chambers, 801 E. Walnut St., Colurabia. MO

‘The Boone Caunty Commission wifl also hold two Public Mcctings
for citizens to provide commenis regarding the sbove regulations
on the following dares:

Wednesday, Auguse 11, 2021 a3 6:30 PM; Soathern Boone Schooks,
Central Office Board Room. 5275 W, Red Tail Drive, Ashland, MO

Tuesday, August 24, 2020 at &30 PM; Harrishorg High School
Gymnasium, 801 S, Flarrés S¢, Harrisborg, MO

Copics of the propoesed regulations may be obtained at the office
of Hoone County Resource Management, $01 E. Walnut St
Rm. 315, Colurabia, or on our

website at: m.showmebo(m.co-mwmmmn_ngemUWECOD

unas




AFFIDAVIT OF NOTICE OF PUBLIC HEARING

STATE OF MISSOURI ) ss
County of Boone )

| hereby swear that the affixed notice of public
hearing was posted at the Boone County

Government Center, 801 E. Walnut St,
Columbia, Missouri, on the

,%M\ dayofju,A\// ,ZOA_L
) .
Dot ({0810 awcliah

Paula Evans

L
Subscribed & sworn to before me thls

day of :TUL \/ ,

OP/\ wb/m?g\ (\%m/

Nota ublic

Chwvisting L, Crane

Printed Name

CHRISTINAT, i
NOTAI;Y GJE Bblgwlg(ﬁ' ?RAYNSEEAL
COMMISSI ONED SOURICOU

MY COMMISSION EXP!HES MAY 21, 2(JNEY5




Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER
801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730
(573) 886-4330 FAX (573) 886-4340

DIRECTOR
BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will conduct a Public
Hearing for the purpose of readopting the Boone County Zoning Regulations,
including revisions to Section 2, Definitions; Section 15.G, Conditional Use
Permits for Commercial Wind Energy Conversion Systems; and Section 29,
Wind Energy Conversion Overlay District on the following date:

Tuesday, July 27, 2021 at 7:00 PM; Boone County Government Center,
Commission Chambers, 801 E. Walnut St., Columbia, MO

The Boone County Commission will also hold two Public Meetings for citizens
to provide comments regarding the above regulations
on the following dates:

Wednesday, August 11, 2021 at 6:30 PM; Southern Boone Schools, Central
Office Board Room, 5275 W. Red Tail Drive, Ashland, MO

Tuesday, August 24, 2021 at 6:30 PM; Harrisburg High School Gymnasium,
801 S. Harris St, Harrisburg, MO

Copies of the proposed regulations may be obtained at the office of Boone
County Resource Management, 801 E. Walnut St., Rm. 315, Columbia, or on our
website at: www.showmeboone.com/resource-management/ WECOD




Boone County Commission Minutes 27 July 2021

TERM OF COMMISSION: July Session of the July Adjourned Term

PLACE OF MEETING: Roger B. Wilson Boone County Government Center

County Commission Chambers / Conference Call

PRESENT WERE: Presiding Commissioner Daniel Atwill
District I Commissioner Justin Aldred
District IT Commissioner Janet Thompson
Director of Joint Communications Chad Martin
Director of Resource Management Bill Florea
Planner Uriah Mach
Planner CeCe Riley
Deputy County Clerk Jodi Vanskike

Public: Robert Hall, Tim Opitz, Mike Sivore, Brent Voorheis, Warren Wood, Jay Hasheider,
Richard Fray, Zack Dunn, Tom Weislouher, Nakila Blessing, Carrie March, Susan Goodman,
Terrie Nagel, David Nagel, Greg Toul, Stephen Nagel

Conference Call Information:
Number: 425-585-6224 Access Code: 802-162-168

The meeting was called to order at 7:00pm.

Joint Communications

1. First Reading: Approval of Budget Revision for Purchase of VHF receivers

Director of Joint Communications Chad Martin stated they are requesting approval for a budget
revision for five Astroteck receivers in the amount of $5,975.00. Director Martin stated this
would be to move money from a contingency fund to an operating budget classification fund for
the receivers at five sites, to fix an immediate need for the Boone County Fire frequencies that
have some interference.

1
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Commissioner Atwill stated this is a first reading and requested the Deputy County
Clerk schedule this item for a second reading at the next available commission meeting
with appropriate order for approval,

P&Z
2. Goen Acres Plat No. 1. S13-T50N-R13W. A-2. Goen LLC, owner. David Butcher,
surveyor.

Director of Resource Management Bill Florea asked to waive the reading of the report and
asked that the clerk be authorized to submit the report into the record with the minutes.

Commissioner Thompson moved now on this day, the County Commission of the County of
Boone does hereby receive and accept the following subdivision plat and authorizes the
Presiding Commissioner to sign it:

1. Goen Acres Plat No. 1. S13-T50N-R13W. A-2. Goen LLC, owner. David Butcher, surveyor.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #302-2021

3. A Public Hearing for the purpose of readopting the Boone County Zoning
Regulations, including revisions to Section 2, Definitions; Section 15.G, Conditional
Use Permits for Commercial Wind Energy Conversion Systems; and Section 29,
Wind Energy Conversion Overlay District.

Commissioner Atwill stated many months ago it came to the Commission’s attention that there
was an interest in wind farms in Boone County. Commissioner Atwill stated they did not have
any regulatory mechanism in place for that, so they asked the Planning and Zoning Commission
to take a look at the issues involved and to report back to the Commission. Commissioner Atwill
stated the Planning and Zoning Commission took several months to look at things and prepared
a comprehensive report. Commissioner Atwill stated since this is now being presented officially
to the Commission at this meeting, the purpose this evening is to hear public comment that will
have to do with whether or not this should be adopted as is; if it should be modified and
adopted; or if it should be rejected. Commissioner Atwill stated there will be two other public
meetings about this issue: one in Harrisburg for the Northern District of Boone County and one
in Ashland for the Southern District of Boone County. Commissioner Atwill stated, after those
town halls are concluded, the issue will come back before the Commission for approval, denial,
or modification. Director of Resource Management Bill Florea presented a slide show and
copies of that slideshow have been attached to the official minutes for public review. After the
slide show presentation, Commissioner Atwill opened the public hearing. Tim Opitz stated he is
there on behalf of Renew Missouri. Mr. Opitz stated they are a renewable energy and energy
efficiency advocacy group and stated his group brings a lot of experience in this area. Mr. Opitz
stated based on his experience, his group is very concerned about the ordinance being discussed.
Mr. Opitz stated, in addition to their own policy research, they have reached out to a national
group, The American Clean Power Association, who has assisted. Mr. Opitz stated he has a
letter from that association that details environmental and economic benefits that wind energy
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can bring. Mr. Opitz stated the letter also details concerns about the ordinances and offers input
on best practices. Mr. Opitz stated he would like to raise a few concerns tonight. First, this
ordinance is not a reasonable restriction. Mr. Opitz stated this ordinance is a ban on wind energy
in Boone County. Secondly, this ban will be used to justify limitations on wind energy around
the state as unreasonable restrictions. Mr. Opitz stated, when his group went to Resource
Management over a year ago to impose reasonable regulations, their Executive Director was
told by a staff member that Boone County didn’t need the extra revenue and that the wind farms
should be built elsewhere. Mr. Opitz stated the ban that was proposed sends a loud and clear
message to the County: Boone County doesn’t want the economic benefits of wind, Boone
County doesn’t want environmental benefits of wind, and Boone County doesn’t want land
owners to be able to earn money from wind farms on their property. Mr. Opitz stated, “In other
words, Boone County is closed for business.” Michael Sivore from RWE Renewables stated, as
one of the largest developers of wind projects in the world, these restrictions as proposed would
prevent them from moving forward with their project and will prevent other developers from
being able to do anything with wind farms in Boone County. Mr. Sivore stated he would like to
request that the Commission consider the letter from American Clean Power. Brent Voorheis,
from Harrisburg, MO stated he also believes the regulations as presented will not allow for wind
development in Boone County. Mr. Voorheis stated he lives on a family farm where his family
has lived since the 1950°s. Mr. Voorheis stated he has six generations within this County and he
would do nothing that he thought would be a detriment to northwest Boone County or anyone
living in northwest Boone County. Mr. Voorheis stated he started this process for a few reasons.
Mr. Voorheis stated he could see the benefits to school districts; he could see benefits for green
energy; and the third reason was there would be benefits to him. Mr. Voorheis stated, while the
money wouldn’t change his lifestyle, it might change his kids’ or grandkids’ lifestyles. Warren
Wood, Ameren Missouri Vice President of Regulatory & Legislative Affairs, stated he lives on
a farm with an energy pipeline running through his property. Mr. Wood stated Ameren Missouri
views the regulations being proposed as an effort to ensure that wind energy projects are good
neighbors to the community, and they agree with and support that effort. Mr. Wood stated with
that said, they are very concerned that some of the regulations would prohibit wind energy from
being built in the County. Mr, Wood stated Ameren is committed to providing affordable and
reliable electricity to their customers and producing this energy in Missouri if feasible. Mr.
Wood stated they are currently making a transformational change to serve their customers now
and in the future. Mr. Wood stated renewable energy, wind especially, is a very important part
of this transition. Jay Hasheider stated what he would like to address is the issue of climate
change and how wind energy has direct bearing on that issue. Mr. Hasheider stated climate
change is happening right now as you look at floods, forest fires, sea level rises, or high
temperatures. Mr. Hasheider stated climate change is here and it’s bad but tomorrow it will be
worse. Mr. Hasheider stated the right thing to do is stop the use of fossil fuels and to start using
renewables. Mr. Hasheider stated he would like to discuss the regulations and how they would
effectively be a ban on wind energy in Boone County. Mr. Hasheider stated he urges the
Commission to look at what other states like lowa, Minnesota, and Wisconsin are requiring for
their wind regulations and he urges the Commission to do the right thing. Richard Fray stated he
is currently one of the members building the wind farm in the northern counties of Missouri,
referred to as High Prairie Wind. Mr. Fray stated he has been working at the High Prairie Wind
Farm for a couple of years now, doing erosion control and transporting. Mr. Fray stated, this
project has provided him good, consistent work that has allowed him to earn an honest
paycheck. Mr. Fray stated from his experience, much of the crew in High Prairie is from out-of-
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state. Mr. Fray stated local area, higher provisions ensure money being paid to workers is being
spent in the communities we live in. Mr. Fray stated he joined his union because he wanted a
good paying career, not just a job. Mr. Fray stated, like any job, he went through training,
learning both in the classroom and on the job site. Mr. Fray stated, as an apprentice, he learned
how to safely perform a wide variety of work and that not every guy on the worksite has the
same level of training as he does. Mr. Fray stated in addition to provisions seeking local higher
commitments, he urges the Commission to consider adding a Department of Labor recognized
apprenticeship program to all contractors and subcontractors seeking work on a wind farm. Mr.
Fray stated by doing this, it would help maintain the safety of workers and the safety of
neighbors who rely on the wind turbines to be built properly. Zack Dunn, Director,
Governmental Affairs at Eastern Missouri Laborers' District Council, stated in 2018, their
international union conducted a study on the impact of wind farm local hiring practices in
Minnesota. Mr, Dunn stated developers were bringing work crews from other states to complete
the construction and out-of-state work crews would often receive a per diem of $100.00 per day,
which was often the only money they spent while in these communities. Mr. Dunn stated, when
the project was complete, the workers would take their wages and go to other parts of the
country to their next project. Mr. Dunn stated, with local workers, they live in the communities
where they are building these wind farms and spend their money at local businesses and
hospitals and pay various taxes in the community. Mr. Dunn went on to say his company thinks
the Commission should add language to seek these commitments from developers, contractors
and subcontractors that apply for a WECON permit. Mr. Dunn stated this provision would
support local workers, local businesses and the overall community. Tom Weislouker stated he
hasn’t found much favorable about wind energy except what’s listed on the wind companies’
websites. Mr. Weislouker stated he has attended many Planning and Zoning Commission
meetings and has followed the process they went through and he feels they did a “bang up job”
on the regulations. Mr. Weislouker stated he found Planning and Zoning consulted multiple
sources; they have reworked and clarified their wording; they have considered input from
multiple interest groups, public and private sources, experts, and layman, and drafted
regulations that would be fair while protecting the values of both interested and non-interested
citizens, including property owners. Mr. Weislouker stated he has heard many people say that
these regulations are effectively a ban on wind energy, but he would like to state that the
regulations are where they need to be. Mr. Weislouker stated Boone County is ten times more
densely populated than other areas that have wind farms and he states they haven’t worked all
that well in some of those areas. Mr. Weislouker stated there are two people in attendance from
Schuyler County, MO, and he hopes they get a chance to speak and tell their story. Nakila
Blessing stated she has brought some pictures of her home and land in Schuyler County for the
official record. Ms. Blessing stated she lives in the middle of a 400-megawatt project that
includes 175 2.2-megawatt and 3.45-megawatt wind turbines that are approaching 500 feet tall.
Ms. Blessing stated the closest turbine to her home is 3400 feet and there are 13 turbines within
two miles. Ms. Blessing stated what she, her family, and her neighbors had hoped for their
future was stolen from them. Ms. Blessing stated she is jealous of people who can peacefully
sleep in their homes, enjoy a quiet night on their deck listening to the sounds of nature, and
people who get to spend their days without wind turbines or construction traffic. Ms. Blessing
stated she would like the Commission to take into consideration what they are willing to
sacrifice. Ms. Blessing asked if the Commission was willing to sacrifice residents, any resident
of Boone County, for promised tax revenue. Ms. Blessing asked if the Commission was willing
to consider any resident collateral damage for so called progress. Ms. Blessing stated if one
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person, one family or one home is affected, is it worth it? Where do you draw the line? Ms.
Blessing stated as more wind and solar are being brought online, more electricity prices will
increase because wind and solar are unreliable. Ms. Blessing stated if the wind doesn’t blow or
the sun doesn’t shine, they can’t produce. Robert Hall stated he fully supports the Planning and
Zoning proposed regulations, Mr. Hall stated, as others have pointed out, the regulations written
are rational and very well-supported by public hearings. Mr. Hall stated, if the concern is the
proposed regulation would make it very difficult for a wind energy project to meet the
requirements, then it’s obvious that the land patterns in this area are simply incompatible with
wind turbine. Carrie March from Schuyler County, MO, stated her husband and she built their
farm in Northwest, MO, on land where they planned to spend the rest of their lives. Ms. March
stated she was first approached regarding wind energy in 2018 and today her property is
surrounded by wind turbines. Ms. March stated, the closest turbine to her home is 2100 feet
away and they have 16 wind turbines within 1.8 miles of their home. Ms. March stated, when
they were approached by a wind rep, they were told they were the last ones on their road to sign
and that they were holding the project up for the rest of their neighbors. Ms. March stated in the
end, five neighbors on their road signed and four did not. Ms. March stated after taking her
contract to a lawyer and realizing it would give the companies too much control of her land,
they decided it was not for them. Ms. March stated her neighborhood was turned into a
construction zone, all trucks had out of state license plates and the roads were tore up by the
concrete trucks that often ran people off the road. Ms. March stated the noise of construction
was tough to get used to and having so many strangers around always was unsettling. Ms.
March stated the crews would shut down roads for twenty minutes at a time without any
warning and she would urge anyone living in a neighborhood where wind turbines are going in
to move completely out during construction, though her roads are still not fixed two years later.
Ms. March stated turbines immediately changed the landscape at her house, but one of the worst
parts was how suffocating they felt. Ms. March stated they had destroyed all the beauty that had
previously been there, and she was not prepared for the first time she heard the audible noise.
Ms. March stated the wind turbine was 1.6 miles away and she couldn’t believe they could hear
it at all, but the closer the wind turbine was, the worse the sound was. Ms. March stated the
turbine 1 mile away was the one that drove them inside, but the day they turned on the turbine at
2100 feet from their house was the day that Ms. March and her husband knew they would have
to leave. Ms. March stated by the time they had all the turbines functional, the sound was
unbearable. Ms. March stated it’s hard to describe going from such a quiet setting to this level of
noise. Ms. March stated there are days that the wind turbines are off or the noise isn’t as loud
but never knowing when or how long the days of unrelenting noise will last starts to control
your life. Ms. March stated there are times they can hear the wind turbine one mile away louder
than one at 2100 feet and it's completely unpredictable. Ms. March stated, when the windows in
her house are shut, it is more like a pulse or a throbbing but with the windows open, it’s like
having the turbine in your backyard. Ms. March stated they must leave the curtains closed
because there is something spinning or flashing out every window. Ms. March stated, her oldest
son has experienced more headaches and she has twice had to pick her sons up from school,
which also has wind turbines within a mile, with headaches so bad they were vomiting. Ms.
March had a handout she asked to be included in the official minutes. Susan Goodman stated
she lives in Harrisburg, MO right in the middle of where the wind farm project would be. Ms.
Goodman stated she is shocked to find out the truth about wind energy. Ms. Goodman stated
three and a half years ago she was a pro renewable advocate and then when she found out they
wanted to put them within a thousand miles of her house, she was motivated to investigate it
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deeper. Ms. Goodman stated unless you are personally affected, you can believe all the things
you’re being told but when you do dig deeper you find something else. Ms. Goodman stated she
has found smaller turbines hold up better with less health effects, so she is here today to support
the regulations. Terrie Nagel stated she lives in the area that will be affected by the wind farm
and stated when she read the article in the Missourian, she was shocked to find out the problems
with these industrial wind factories. Ms. Nagel stated most of the people in Harrisburg don’t
want the wind farms in their area. Ms. Nagel stated there was an article in the Tribune recently
discussing the wind turbines that were just left by a company in Oklahoma with no plan on how
to remove them. Ms. Nagel stated this is one reason why regulations are necded. David Nagel
stated he has been a Northwest Boone County resident for 35 years and retired from the MU
Power Plant after 35 years of service. Mr. Nagel stated he’s been retired now about three years
and one thing he enjoys is sitting on his back porch to have his coffee in the morning while
watching the sunrise. Mr. Nagel stated these wind turbines would lower his quality of life and
asked who is going to want his property if they come in. Mr. Nagel stated he knows other
people who have recently bought property in Northern Boone County for the purpose of
building on it but aren’t sure they want to drop anymore moncy into the property. Mr. Nagel
stated in conclusion, he is all for green energy, just not in his backyard. Greg Toul stated he
lives in Harrisburg, MO and is here to speak against wind turbines. Mr. Toul stated he, along
with many others in his town, aren’t sure why this is occurring not just in their back yard but to
anybody, anywhere, anytime. Mr. Toul stated one concern is the loss of property value which is
40%-60% across the board. Mr. Toul stated if these wind farms are allowed, the value of
people’s homes are going to go down and so far. no one has taken accountability for that.
Stephen Nagel stated he would like to thank the Planning and Zoning Commission for the
number of hours they put into putting the presentation together. Mr. Nagel stated he lives on
North Route E in Boone County and is here to ask the Commission to protect the small
landowners of the County who vote and pay taxes here. Commissioner Atwill stated if there is
no one else wishing to speak, he will now close the Public Hearing. Commissioner Atwill stated
there will be two more public hearings being held at town halls, one in Ashland and one in
Harrisburg. Commissioner Atwill stated after those are completed, the information gathered at
those will be compiled into our record. There will then be a discussion with all three
Commissioners, who will come to some sort of conclusion. Commissioner Atwill stated good
points have been made tonight and thanked everyone for coming.

Sheriff’s Office

4. Second Reading: St. Charles City K-9 Basic Training Contract (First Read
07.22.21)

Commissioner Aldred moved now on this day, the County Commission of the County of Boone
does hereby approve the attached K-9 Cooperative Training Agreement between Boone County

and the following:
- St. Charles City Police Department
Terms of the agreement are stipulated in the attached Agreement. It is further ordered the

Presiding Commissioner is hereby authorized to sign said K-9 Cooperative Training Agreement.

Commissioner Thompson seconded the motion.
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The motion carried 3 to 0. Order #303-2021
Road & Bridge

5. Second Reading: The Missouri Department of Conservation CART program
participation (First Read 07.22.21)

Commissioner Thompson moved now on this day, the County Commission of the County of
Boone does hereby authorize participation in the Missouri Department of Conservation’s
County Aid Road Trust (CART) program as contemplated in the attached program mailing
packet.

The Presiding Commissioner and Director of Road & Bridge are authorized to execute the
documents reasonably necessary to effectuate Boone County’s participation in this CART
program.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #304-2021

IT
6. Second Reading: Budget Amendment CAD to CAD Data Exchange / MO 911
Service Board Grant (First Read 07.15.21) Open Public Hearing

Commissioner Atwill open and closed the public hearing.

Commissioner Aldred moved now on this day, the County Commission of the County of Boone
does hereby approve the Budget Amendment for the CAD to CAD Data Exchange / MO 911
Service Board Grant.

The terms of the agreement are stipulated in the attached Agreements. It is further ordered that
the Presiding Commissioner is authorized to sign said Agreements.

Commissioner Thompson seconded the motion.
The motion carried 3 to 0. Order #305-2021

Purchasing

7. Second Reading: Contract Amendment #3 for Signature for Boone County: 129-
123116SS - Computer Aided Dispatch System (First Read 07.20.21)

Commissioner Thompson moved now on this day, the County Commission of the County of
Boone does hereby approve the Sole Source Contract 129-123116SS - Computer Aided
Dispatch System which was approved by Commission for award to SunGard Public Sector LLC
on Matrch 24, 2016, Commission Order 148-2016.
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This Amendment assigns the contract to CentralSquare Technologies, LLC (CentralSquare) and
it adds the Tellus Unify product.

$26,590 is budgeted for this purchase.

Commissioner Aldred seconded the motion.
The motion carried 3 to 0. Order #306-2021

Commission
1. Public Comment

nonec

2. Commissioner Reports

none
ﬁ/%//[/%
Attest: Daniel K. Atwill
/ Presiding Commissioner
/ L Q/L/‘(K&) Y/L/f MJ\ - ; i//.lfan , Mvzg.l
Brianna L. Lennon Justin Aldred
Clerk of the County Commission District I Commissioner

(DM~

Janet M., Thompson

District II Commissioner



Staff Report for County Commission
RE: P&Z Agenda Items
July 27, 2021

Plats

At its July 15, 2021 meeting, the Planning and Zoning Commission
approved the plat of Goen Subdivision by consent. I ask that you waive the
reading of the staff report and authorize the clerk to insert the it into the
meeting minutes.

Goen Subdivision

The property is located on E Highway 124, approximately 4 miles west of
the City of Hallsville. The property is 10.01 acres in size and was created by
administrative survey in June of 2021. It is zoned A-2 (Agriculture) and is
surrounded by A-2 zoning, all of which is original 1973 zoning. This
proposal divides the administrative survey tract into three lots, each being
3.19, 3.18, 3.26 acres, respectively. The property within this plat proposal is
currently undeveloped.

The property has frontage on W Hwy 124; however, MODOT has stated that
Lot 6 does not have direct access due to site distance criteria. A paired
driveway with proposed lot 5 or 7 has been identified as the only solution
that will meet regulations. The applicant has submitted a request to waive
the traffic study requirement.

The subject property is located in Consolidated Water #1, the Boone Electric
Cooperative service area, and the Boone County Fire Protection District.
Wastewater has been proposed as on-site lagoons. The health department has
been made aware of this proposal and has indicated no foreseen issues at this
time. Any new development on these property’s on-site wastewater
treatment systems will require permitting from the Columbia/Boone County
Health Department.

The property scored 31 points on the rating system.



Staff recommended approval of the plat subject to the following condition
that has been satisfied:

1. Access for Lot 6 is subject to the approval of both MODOT and the
Director.



Boone Adair | Howard |Schuyler
2020 Population| 180,463 25,343 10,001 4,660
Population % Change| .4.11% 1% W-1.4% | & 52%
2010 Population| 162,642 25,607 10,144 4,431
Area| 691 mile2 | 569 mile? | 253 mile? | 308 mile?
Population Density| 5,0,mi162 | 45/mile2 | 21/mile? | 14/mile?
people per square mile
Housing Units| 77,314 11,542 4,591 2,106
Assessed Valuation| 3.1 Billion {343 Million|133 Million| 74 Million

Source: data.census.gov 2019
Missouri Association of Counties

MISSOURI
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Boone County Wind Farm Regulations Timeline
as of 7/26/21

2018

July

County Commission approved a Conditional Use Permit for a met mast tower in northern Boone
County.

2019

February

A private company (E.ON) sent several residents near Harrisburg letters stating the company's
intent to explore whether a wind farm could be viable in the area.

March

Harrisburg residents organized an informal public meeting to discuss their questions and concerns
regarding the proposed wind farm project

April

The County Commission directed Resource Management to work with the Planning and Zoning
Commission to draft policies regarding commercial scale wind farms

PZ began holding work sessions to discuss details. In total there would be 14 work sessions
between April 2019 and May 2021

May

A series of guiding principles became clear that the Planning and Zoning Commission would use to
prioritize discussion regarding Wind Regulations:
« A high level of community support for all proposed wind farms;

¢ A high commitment to public safety, health, and welfare;

« Minimizing impacts to non-participating properties and property owners;

* Ensuring mitigation of any degradation of public transportation infrastructure;
* Minimizing impacts to the natural environment;

e Ensuring a fair process

June

Energy and Environment Commission presented findings to the Planning and Zoning Commission

July

The PZ Commission, after thorough research & guidance from the EEC, began making preliminary
decisions regarding setback distance and interest in modeling the wind regulations on existing
Character Preservation Overlay District

December

The Wind Energy Conversion Overlay District framework was established, and staff began drafting
regulations. This framework also included the intent for each turbine to apply for a Conditional Use
Permit in addition to the District

2020

January

The PZ Commission further discussed their interest in having a high amount of public input &
requiring wind farm applicants to successfully attain a clear majority of neighbor’s approval before
applying for a WECOD

March

The COVID-19 Pandemic temporarily delayed progress on regulations and haosting public meetings.

2021

January

The PZ Commission reviewed past findings and refined draft regulations presented by staff with
intent to host Public Hearings in the coming months

April

Three Public Hearings were hosted in Harrisburg, Ashland, and Columbia. Staff collected public
comment provided both at hearings and through the dedicated WECOD email address

After reviewing public input, staff presented an updated draft of the WECOD Regulations and a
Wind Turbine specific Conditional Use Permit (WECS-C CUP) to the PZ Commission.
The drafts were approved unanimously.

July

Draft regulations were brought to the County Commission for consideration
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Wind Farm Regulations 2021
Public Hearing Presentation

July 27, 2021

. Wind Farm Regulations 2021
County Commesian Public Hearing Presentation



Backaround

In July 2018 County Commission approved a Conditional Use Permit for a met mast tower in
northern Boone County.

The applicant, Mike Sivore, with E.ON Climate and Renewables,
testified that there are several factors that his company considers
when deciding on a location for a windfarm, namely:

« Supportive community;
« Ability to distribute the electricity;
»  Ample wind.

Mr. Sivore stated that he felt the first two factors were present, e 1 lﬁ;ﬁ:ﬁ:ﬁrﬁ.;S:ﬂ'ﬁalgz?' o

which left wind and thus the need for the met mast.



Background

In March 2019, Harrisburg residents organized an informal public meeting to discuss their questions
and concerns regarding the proposed wind farm project

« A County Commissioner and then Director of Resource Management were in attendance.

In April 2019, PZ Commission began to draft policies regarding commercial scale wind farms

«  PZ began holding work sessions to discuss details. In total there would be
14 work sessions between April 2019 and May 2021

Through these work sessions the following guiding principles emerged:

* A high level of community support for all proposed wind farms;

* A high commitment to public safety, health, and welfare;

« Minimizing impacts to non-participating properties and property owners;

* Ensuring mitigation of any degradation of public transportation
infrastructure;

Minimizing impacts to the natural environment;
» Ensuring a fair process



Process overview

Express interest in establishing WECS-C (Commercial Wind Farm)

Step 1: Apply for Wind Energy Conversion Overlay District (WECOD)

Step 2. Apply for Conditional Use Permits for towers and accessory structures within WECOD

Applicant must meet all criteria for approval, pay fees, and meet established timeline



Clarification

Existing Regulations

WECS-S Small Residential Turbines

On-site personal use
Location: Agriculture or Residential Zoned

g et st

¥ zooema

i
A

Setback: 6’- 50'

\7

] Height: 35'

not to scale

In excess; +1' height = +1' setback

}
11

Neighbor support not necessary

CUP required IFE height over 100’
Mailed notice to all property
owners within 1000’

Proposed Regulations

WECS-C Commercial Wind Turbines

not to sczle

Off-site commercial use
Location: Agriculture or Industrial Zoned

< Setback: 1750’
I
I P gmon \
\\ /) <] Height: 355'

Neighbors would need to support

WECOD required
CUP required



WE COD (Wind Energy Conversion Overlay District)

WECOD is composed of two paris:

+  Primary District
- Buffer Area

This is the area wind turbines may be located in. It's based on location of property proposing to

Primary District:
establish 3 Wind Farm. The minimum size is 640 Acres (4 contiguous Quarter-Sections)

NO wind turbines may be constructed here. The buffer extends outward

Buffer Area: ,
from the perimeter of the Primary District to 1,320 feet (1/4 mile)

|

1,320 [ I
640 | | ] | 11,320’
640-Acres < ! 640 Acres; o—se



WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR

KEY

= Section [

Y& = Farmer STAR Property

= Roads 1 1




WECOD (Wind Energy Conversion Overlay District)

If Farmer STAR wanted to establish a Commercial Wind Farm on his 240-acre piece of land

7 Example: ; A -
he would need to apply for a WECOD that contains 4 contiguous quarter sections.
N ) . — 1
- | {- - . f .‘_
Kev | Hl - . o
S R— - T e l Primary District
‘j = Section |~ m—_— et * il 16 Properties totallng 640 Acres
* = Farmer STAR Property L] . 1] LLL W i ..‘r B
wasmn = Roads % e H Buffer Area
AN = I ! At 26 Properties totaling 800 Acres
S |/




WECOD (Wind Energy Conversion Overlay District)

Example:

n=

S O
I | 3 o o I

Farmer STAR would need to submit a petition to the Director of
Resource Management which includes the notarized signatures of:

A.) The owners of at least 75% of the total
acreage within the primary district

B.) at least 67% of the property-owners
within the primary district

C.) at least 67% of the property-owners
within the buffer area



WECOD (Wind Energy Conversion Overlay District)

Farmer STAR would need to submit a petition to the Director of

7 Example: ot ) _
Resource Management which includes the notarized signatures of:

A.) The owners of at least 756% of the total
acreage within the primary district

B.) at least 67% of the property-owners
within the primary district.

C.) at least 67% of the property-owners
within the buffer area

Equation:
Primary District includes: 640 Acres

640 x 75% = 480 Acres ~ Petition signers_must own at least 480 Acres

6 owners (240+120+90+10+10+10) = 480



WECOD (Wind Energy Conversion Overlay District)

Farmer STAR would need to submit a petition to the Director of

Example: 2 R ) :
Resource Management which includes the notarized signatures of:

A.) The owners of at least 75% of the total
acreage within the primary district .

'1{‘ ‘ S B.) at least 67% of the property-owners
i i within the primary district.

B i C.) at least 67% of the property-owners
within the buffer area_

i ] | : { Equation:
A CTT Primary District includes: 17 owners (including Farmer STAR)

17 x 67% = 11.39 ~ rounds to 11 property-owners_must sign petition




WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to submit a petition to the Director of
Resource Management which includes the notarized signatures of:

A.) The owners of at least 75% of the total
acreage within the primary district

:
j B.) at least 67% of the property-owners
‘ within the_primary district |

|

C.) at least 67% of the property-owners
within the buffer area

"'-""”FL-& ]
|

EET
; i1 ;
~ i ~ T
N | ]
) 1 W=
1 A IR §

Equation:
Buffer Area includes: 26 owners

26 x 67% = 17.72 owners ~ rounds up to 18 owners_must sign petition




WECOD (Wind Energy Conversion Overlay District)

Farmer STAR must meet ALLof the signature requirements in order to be considered*

Example:
for a WECOD
£ A.) The owners of at least 756% of the total
% acreage within the primary district
= B.) at least 67% of the property-owners
within the primary district

B _rj C.) at least 67% of the property-owners
man within the buffer area

*Policy based on existing regulations regarding Character Preservation Overlay Districts



WECOD (Wind Energy Conversion Overlay District)

|F Farmer STAR can get the required signatures on the petition, THEN he would need to

Example: - —
meet series of criteria

Submit Complete Application

T : - Pay Fees
= « Notify Neighbors
Tl
n - - Meet Approval Standards

Meet Siting and Performance Standards

3
EN
[ ]




v 4.2-.".:,,(5: WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to submit a completed application including an:

Overlay District Plan

includes, but not limited to:

» Legal Description of land

 Aerial Photography of region

+ Location and dimensions of existing structures

+ Location and dimensions of proposed structures

+ All environmentally sensitive areas within WECOD




WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to submit a completed application including a:

Computer Generated Visual Simulation
includes, but not limited to:

» Impacts from turbine blades on surrounding area

+ Viewpoints from houses who did not sign the Petition for
Application within District

« Viewpoints from houses 1000’ outside of WECOD boundary

. Additional key viewpoints as determined by PZ Commission




WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to submit a completed application including an:

Economic Cost Benefit Analysis

includes, but not limited to:

« Impact of the project on local and state economy

Cost Benefit Analysis

« Amount of property taxes to be generated

£, @ « Amount of sales taxes to be generated
Benefit

st « Number of permanent jobs gained and estimated payroll

« Costs associated with impact on County infrastructure




WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to submit a completed application including an:

Environmental Assessment

includes, but not limited to:

(;"ISH &l\;\“l’ll(I{L[lD « Must follow United States Fish and Wildlife Service Land
SERVICE

Based Wind Energy Guidelines

+ |mpact on wildlife and wildlife habitat

« Impact on soil erosion, and water quality

» Noise levels, shadow flicker and blade glint




WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to submit a completed application including a:

Description of Turbine(s)

includes; but not limited to:

+ Type of Turbine, Model number
+ Size of tower, blades, foundation, etc.

Notete

B . . o
.. 4 Cermeret

« Construction Materials

; Gﬂ'ie;r.\cma
g o svewe « Color Scheme
| e o o
24 i R « Performance; safety, and noise characteristics
| Trsmsferres R O

Tower Fourcaton I
Wil 80




WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to submit a completed application including a:

Traffic Plan

includes, but not limited to:

« Anticipated volume of traffic during/ after construction
» Routes for oversized and heavy equipment
« Method of assurance regarding road repair to public entities

« A Transportation and Infrastructure Mitigation Plan shall be
developed approved by County Chief Engineer




WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to pay all associated costs including:

Pay Fees

includes, but not limited to:

* Public Notice Fees
+ Costs of completing application documentation

+ Review fee determined by County Commission




WE COD (Wind Energy Conversion Overlay District)
Example:  County will notify the following when public hearings occur on Farmer STAR's behalf:

Notice Procedures

includes, but not limited to:

« All property owners within the proposed WECOD
« All property owners within 1000’ of the boundary of WECOD
« Newspaper with circulation in their area including a locality
map, such as:
+ Columbia Daily Tribune
+ Centralia Fireside Guard
+ Boone County Journal




WECOD (Wind Energy Conversion Overlay District)

Example:  Farmer STAR would need to pass Commission Approval Standards including
demonstrating:

Natural and Biological Resources

includes, but not limited to:

+ Turbines should not be located in areas that have a large
potential for biological conflicts

+ Avoid large intact areas of native vegetation that haven't been
disturbed by man made developments

* Avoid areas that would interfere with important wildlife
migratory corridors and staging areas.



WECOD (Wind Energy Conversion Overlay District)

~Example: Farmer STAR would need to pass Commission Approval Standards including
demonstrating:

Visual Impacts

includes, but not limited to:

« Avoid sites that are visible from scenic byways,
scenic overlooks, public parks, Conservation Areas,

@ & | and Wildlife Refuges
® . Supporting structures, roads, and fences on the site

' should be minimized

r o « Turbines should appear similar and shall be a shade
i of white



WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to pass Commission Approval Standards including
demonstrating:

Visual Impacts

includes, but not limited to:

 Each turbine shall maintain a minimum spacing,
of six (6) times the diameter of its rotor from any
other turbine

* Intra-project power lines having a voltage of
34,500 volts or less shall be buried

» Transformers and other electric equipment
should be hidden from view




WECOD (Wind Energy Conversion Overlay District)

“Example: Farmer STAR would need to pass Commission Approval Standards inciuding
demonstrating:

Soil Erosion and Water Quality

includes, but not limited to:

« Avoid construction activities on slopes that are steep or
susceptible to erosion

« The number of improved private access roads and
construction staging areas should be kept to a minimum

« One-lane private access roads are recommended

+ The number and size of staging areas should be minimized




WECOD (Wind Energy Conversion Overlay District)

Example:  Farmer STAR would need to meet siting and performance standards including:

Noise Management

includes, but not limited to:
* The average adjusted total day-night sound exposure shall
not exceed 45 dBA Ldn

» Acceptable noise level in accordance with applicable
guidelines® and standards** available

+ The measurements, modeling, and analysis of said study
must conform to strict standards

« |fthe WECS-C is determined to be out of compliance, it shall
be shut down until compliance can be demonstrated

* Policy based on findings from: W.H.O. Environmental Noise Guidelines for the European Region

** ANS| Quantities and Procedures for Description and Measurement of Environmental Sound —
Part 4: Noise Assessment and Prediction of Long-term Community Response



WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to meet siting and performance standards including:

Visual Impacts
includes, but not limited to:

« Turbines shall have the same number of rotor blades, spinning
in the same direction

« Turbines should have the same height from blade tip to the
ground

» Clusters of machines shall be limited to no more than 12
machines per cluster.

« The maximum height of the turbines should be 355 feet.

« Outdoor storage is generally not permitted, except during
construction



WECOD (Wind Energy Conversion Overlay District)
Example: Farmer STAR would need to meet siting and performance standards including:

Safety
R Beale: ——————
| TN |« Turbine shall maintain a minimum clearance of 15-feet from the
‘ ground

/ i \ .+ Individual wind turbines shall be set back 1,750-feet from all public
[ ViR \ road rights of way and all property lines

includes, but not limited to:

\ / 1 * Planning and Zoning commission considered several setback*
| AN / requirements as a balance between safety, equity, and other
AN j. community concerns

i S —— P All WECS-C shall be equipped with an automatic fire suppression
R ————a system.

* Policy based on findings from: “A method for defining wind turbine setback standards”
published in the academic journal Wind Energy



WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to meet siting and performance standards providing:

Financial Security

Ensures that the project owner provides adequate funding to pay the

n costs associated with:
« Decommissioning and Site Reclamation
« Removal of individual turbines and accessory structures in the
event of abandonment.

Any entity providing Security must be authorized to provide such Security
in the State of Missouri and must be acceptable to the County
Commission.

Security = Estimated Decommissioning and Site Reclamation Cost x (1.5)



WECOD (Wind Energy Conversion Overlay District)

Example: Farmer STAR would need to meet siting and performance standards providing:

Reclamation

Owner Initiated:

> 4
>

County Initiated:

When the project has completed its life span, the
owner shall abide by County standards to reclaim
land. Financial Security will be released.

If owner has abandoned project, the County may use
provided Financial Security to complete the reclamation
of land after a public hearing process is completed.

Tax dollars are not to be spent on County Initiated
Reclamation



WECOD

(Wind Energy Conversion Overlay District)

CUP

(Conditional Use Permit)



CUP (Conditional Use Permit)

WECS-C
Wind
Turbine

CUP

Every turbine and accessory structure must be covered by a Conditional Use Permit —

* Applicant must apply for a CUP

» The CUP application must provide details specific to the structure's location and conditions



CUP (Conditional Use Permit)

The applicant would need to provide a wide variety of documentation in addition to the application
from the corresponding WECOD for each CUP

including, but not limited to:

* Project Owner Information

+ Adetailed Site Plan

« Environmental Assessment

« A summary of the Transportation and Infrastructure Mitigation Plan

« Detail Description of Turbine(s) including size, height, rotor material, etc.

+ A plan for the physical security of the individual site



CUP (conditional Use Permit)

The WECS-C CUP must comply with Section 15 within the Zoning Regulations in addition to
the criteria laid out within these regulations.

Standard Conditions
includes, but not limited to:

» Limitation on future subdividing of land
- An annual report detailing the monthly power generated by each WECS-C

« Continually comply with U.S. Fish and Wildlife Service Land Based Wind
Energy Guidelines

+ All WECS-C shall be equipped with an automatic fire suppression system
that meets the applicable NFPA standard or is otherwise approved by the
fire district with jurisdiction.




Failure to Perform

The County Commission shall have the authority, after a public hearing, to

WECOD remove the WECOD if it determines that no WECS-C have been constructed in
the District within a period of ten (10)-years from the date of the County
Commission Order that established the WECOD. '

Any approved conditional use permit should be utilized within one (1) year of
approval by the County Commission.

CUP

An invalidated permit can only be renewed by reapplication and approval as
outlined within Section 15 of the Zoning Regulations.

If an applicant fails to meet any of the criteria outlined within the regulations, then the application shall fail.
Whether or not an application meets all requirements is ultimately the decision of the County Commission.



Thank you

Events to follow:

Public Hearing — Columbia, Tuesday July 27, 2021

Public Meeting — Ashland, Wednesday, August 11, 2021

Public Meeting — Harrisburg, Tuesday, Aug 24, 2021
Consideration of amendment adoption to occur at a later date.

More information can be found on the Boone County website

www.showmeboone.com/resource-management/WECOD

You can also find:
+ Links to the draft Regulations ¢ Copy of this presentation
+  Wind Farm Frequently Asked Questions



Wind Farm Frequently Asked Questions

For official definitions of the following terms, please review the proposed or
existing regulations.

WECOD: Wind Energy Conversion Overlay District
WECS-C: Wind Energy Conversion Systems — Commercial (aka wind turbine)

What is an "Overlay District"?

A regulatory tool that layers on top of an existing zoning district. The Overlay District
modifies or supplements the regulations of the base zoning district to address special
circumstances. The effect is to create a special zoning district which is placed over, and
in addition to, the existing zoning.

What is a Conditional Use Permit?
A permit granted by the County Commission to allow a conditional use to occur on a

specific lot.

The regulations mention "sections” and "quarter-sections" What does this mean?
Between 1815 and 1855, Missouri was surveyed into one-mile squares called sections;
each section contains 640 acres. Quarter-sections are 1/4 (one-fourth) of a section
containing 160 acres.

What is a Primary District in relation to a WECOD?

This is the area wind turbines may be located in. It's based on location of property
proposing to establish a Wind Farm. The minimum size is 640 Acres (4 contiguous
Quarter-Sections).

What is a Buffer?

A Buffer, as it relates to a Wind Energy Conversion Overlay District, is the area
surrounding a Primary District and must be 1,320 feet outward (1/4 mile) around the
entire Primary District. No wind turbines may be placed in the buffer area.

What happens when a wind farm is no longer commercially viable?

The owner is required to submit a Decommissioning and Land Reclamation Plan as part
of the WECOD application. The owner is also required to provide financial security, in a
form approved by the County Commission, that will ensure that money is available to
implement the Decommissioning and Land Reclamation Plan.

Has the Boone County Resource Management office received any applications for
commercial scale wind farms?
As of 7/26/2021: No



Is a wind farm, a WECS-C, and a turbine all the same thing?

WECS-C is the technical term used for a commercial turbine. The proposed regulations
discuss “Clusters” of WECS-C's and this is synonymous with wind farms. (i.e. multiple
turbines)

If someone attempted to build a wind farm right now, what would happen?

A commercial scale wind turbine is currently only allowed within Industrial zoning
districts. Assuming that a turbine of this nature would be rather tall, then there would be
an additional foot of setback for every foot the structure is above 45’ tall. (i.e. 245’ tall
structure would have an additional 200’ of setback in all directions from the standard
setback requirements.) Any structure over 100’ tall also requires a Conditional Use
Permit subject to the approval of the County Commission

Do the proposed regulations limit the use of residential windmills for power
generation?

No. Residential windmills (identified in the draft regulations as WECS-S) are currently
allowed as an Accessory Use in Agriculture and Residential zoning districts. The
proposed regulations only address windmills proposed for commercial power
generation.

How does all of this affect the property owners?

If the proposed regulations are passed, there will be a “path” for commercial wind
operations to apply to the County Commission for an Overlay District and then
Conditional Use Permits for each WECS-C.

Before the application can be submitted, the property owner would need to submit a
petition to the Director of Resource Management which would include a required super
majority of neighbor’s signatures in the proposed primary and buffer areas. If the
neighbors do not feel the project is appropriate for their area, they would be able to
reflect this through not signing the petition for application & the process would not move
forward. However, if the neighbors do feel this is an appropriate use of the land then the
opposite is true as well & the project can go through the application process.

What happens next?

There are 3 meetings scheduled:

Public Hearing — Columbia, Tuesday July 27, 2021
Public Meeting — Ashland, Wednesday, August 11, 2021
Public Meeting — Harrisburg, Tuesday, Aug 24, 2021

Consideration of adopting amendments to occur at a later date.

The County Commission will continue to review the proposed regulations after all above
said meetings occur and a date has not been established for when WECOD
Regulations will be up for a vote.

For more information and any updates please refer back to the dedicated Boone
County Wind Farm Website: www.showmeboone.com/resource-management/WECOD



CAMERICAN

July 26, 2021

Boone County Commission
801 L. Walnut St.
Columbia, Missouri

Re: Proposed Wind Energy Conversion Overlay District Regulations

Dear Presiding Commissioner Atwill, Commissioner Aldred, and
CommissionerThompson:

The American Clean Power Association (ACP) appreciates the opportunity to
provide additional comments on the proposed wind energy regulations. As stated in
our letter to the Planning and Zoning Commission on April 26, 2021, the restrictive
nature ol the Wind Energy Conversion Overlay District (WECOD) regulations will
male it functionally impossible to build a wind farm in the county, placing current
and future development opportunities for Boone County farmers and small
businesses in jeopardy. We urge you to consider our below recommendations as you
evaluate adopting the proposed WECOD for Boone County.

ACP is a national trade association representing a broad range of businesses in clean
energy, including wind. The wind energy industry has a long track record of success
across the United States, including Missouri. Nationwide there are 171,415
megawalls (MW) of operating wind, solar, and storage capacity, that supports
300,000 clean energy jobs. In 2020, clean energy provided an estimated $1.5 billion
in local communilies across the U.S. through state and local property taxes, and
provided an estimated $1.1 billion to U.S. farmers, ranchers, and other private
landowners in the form of lease payments.t

Missouri has approximately 1,266 MW of operating clean energy capacity and a
combined clean energy workforce of 3,200. In 2020, clean energy provided an
estimated $8.2 million in state and local property taxes, and approximately $13
million in lease payments to private landowners.?

To continue to expand the environmental and economic benefits provided by wind
energy Lo Missouri and Boone County, there needs to be a reasonable pathway to
securing project permits. The current draft WECOD, however, does not provide such

TAmM
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a pathway. We address some of the more restrictive components of the draft
regulations below, including areas of overlap with state and federal authority, visual
impacts, safety and setbacks, shadow flicker, sound, height restrictions, and
decommissioning.

Definitions

“FFurling” - This term is not commonly included in wind energy ordinances. Itis
unclear why this is included. If “furling” is interpreted by the county as pitch control,
it should be noted that all modern turbines are pitch controlled; therefore, this
inclusion is unnecessary and could be misinterpreted.

“Ice Throw” - The definition is misleading. An ice throw eventis rare, and to date, no
member of the public has been injured by an ice fragmentreleased from a wind
turbine blade and no structure has been impacted by an ice fragment. Turbines are
equipped with sensors that recognize turbine blade icing, which triggers the
shutdown of the turbine thereby stopping the blades from spinning. The data
acquisition systems make it possible to analyze why a turbine shuts down, for
example, or what may lead to one type of turbine failure or another. This analysis
will lead to further improvements in operation and maintenance to maximize wind
power output, as well a [urther reduction in whatare already rare occurrences.

“Shadow Flicker” - The shadow flicker definition in the proposed regulations is too
broad and misleading. Shadow flicker occurs when rotating wind turbine blades
pass between the sun and an individual’s home or occupied structure, casting a
periodic shadow that may result in a (lickering phenomenon. Shadow (licker
cumulatively only occurs for a few hours per year and is more common around
sunrise and sunset when the sun is low on the horizon resulting in longer shadows
from the blades. There are many factors that influence duration and intensity of the
shadows. ACP developed a shadow flicker factsheet® that provides additional
information and recommendations that reasonably balance community and
industry interests. The definition as written could result in unnecessary restrictions
on landowners’ properties, preciuding landowners and residents who wish to install
wind turhines [rom entering into agreements with a wind energy developer.

“Visual Dominance Zone” - The inclusion of this definition is problematic and adds
an additional, overly burdensome “setback.” It is unclear what criteria the county
used to deline “perceived as dominating the visual landscape,” as perception is
subjective, and what criteria was used to establish a visual setback of twenty (20)
times the total heightof the turbine. The establishment of this zone sets overly

3ACP. Wind Turbines and Shadow Flicker: Facts and Proven Mitigation Strategies. November 2020,
https://cleanpower.org/wp-content/uploads/ 2021702/ Fioal Shadow-Flicker:Facl-Sheet.pdf.

rcon §oasoa M S NW, Suite goo, Washington, BC 20005 | winwv.cleanpower org
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restrictive setback distances in addition to the Buffer Area Requirements
established in Section 29.3.1.2 and the Safety Setbacks established in Section 29.8.6.
of the proposed regulations. Establishment of multiple layers of setbacks would
eliminate wind encrgy development in the county and unnecessarily restrict
landowners and residents who wish to install wind turbines on their land.

“Well Designed Braking System” - The inclusion of this definition in the proposed
siting regulations is unclear as is the criteria by which the county developed this
definition and determined what defines “well designed.” All commercially used wind
wrbines include braking systems designed by world-class engineers employed by
the original equipment manufacturers, so this definition is unnecessary.

Intent and Purpose

Section 29.1.2 =Inclusion ol this provision is unclear since wind farms are typically
built-in agricultural areas on large, rural properties. Additionally, the use of
“reasonably assumable future land uses” is too broad and itis unclear what the
county considers reasonably assumable. Broad interpretation ol this provision
could resultin the exclusion of large parts of the county from wind energy
development, unnecessarily impeding wind energy developmentand
disproportionately restricting landowners and residents who wish to install wind
turbines on their land now in favor of some imagined future use opportunity which
may never materialize.

Buffer Area Requirements

Section 29.3.1.2 — The reason for establishment of a buffer area in addition to the
safety setbacks identified in Section 29.8.6 is unclear. Setback requirements are
designed Lo protecta wind turbine’s neighbors in the rare event of a tower failure,
blade failure, or ice shedding from a blade while it is spinning; therefore, the
addition of a 1,320-foot buffer area is duplicative of the safety setbacks, overly
restrictive, and only serves to hinder wind development.

Natural and Biological Resources, and Historical, Cultural, and Archaeological
Resources

Sections 29.7.2 and 29.7.5 requires an analysis of potential impacts of the project
site to wildlife and vegetation, cultural, historical, and architectural resources, and
landmarks with historic, religious, archacological, scenic, natural, or other cultural
signilicance; however, it is unclear the county’s au thority to regulate these
resources and the process by which the county consults with the lederal and state
regulatory agencies that oversee the permitting process il impacts to these
resources are identified. For example, the U.S. Army Corps of Engineers is
responsible for review and permitting impacts to waters of the U.S. under Section
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404 of the Clean Water Act, including wetlands and aquatic vegetation associated
with wetlands; the U.S. Fish and Wildlile oversees the permitting process under the
Endangered Species Act and the Bald and Golden Eagle Protection Act; Missouri’s
Department of Natural Resources oversees potential impacts to State listed
threatened and endangered species and waters of the State. The Missouri State
Historic Preservation Office reviews impacts to historic resources under Section 106
of the National Historic Preservation Act. Section 106 is only triggered by a federal
action. The inclusion of prescriptive and duplicative processes would result in
unnecessary, overly burdensome restrictions to project siting and development
timelines.

Visual Impacts

Section 29.5.1.8 states thata visual simulation prepared by a “County approved
third-party” is required; however, it is unclear the county’s approval process and
selection criteria for approving a third-paity consultant. Unless a county has already
established a list of county-approved qualified consultants from which a developer
can choose, a project developer typically selects a qualified consult through a
“request for proposal (RFFP)” process.

This provision also states that the visual simulations should also include an analysis
of “Any government-designated scenic byways, government-designated scenic
overlooks, public parks, Conservation Areas, and Wildlife Refuges from which the
projectis readily visible as determined by the Resource Management Department in
consultation with the applicant.” “Any government” is ambiguous and misleading ol
the regulatory authority over these resources. Federal and state agencies such as the
Department of Transportation, Wildlife agencies, and National Park Service have the
regulatory authority over the official designation of and impacts to these resources.
ILis unclear the county’s authority to designate and regulate these resources. Broad
interpretation of this provision could resultin the exclusion of wind energy
developmentin the counly and unnecessarily restrict landowners and residents
from installing wind turbines on their land.

The criteria for determining the project requirements around minimizing “visual
clutter,” creating “visual unity,” and avoiding “objectional density” in Section 29.7.3
is unclear. The use of vague and subjective measures in determining potential
impacts is problematic and may result in broad interpretation of the regulations.

Sound

Section 29.8.2.1 requires a sound study to be conducted by “an acoustical engineer
or other qualified professional as approvedby the Director of Resource
Management”; however, itis unclear the county’s approval process and selection
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criteria for approving a qualified professional. Unless a county has already
established a list of county-approved qualified acoustical engineers or qualified
professionals from which a developer can choose, a project developer Lypically selects
a qualified consult through a “request for proposal (RFP)” process.

This section also states “...to demonstrate that the system does not exceed an
adjusted total day- night sound exposure (Ldn) of 45 measured from the property
line.” This statement is problematic as “adjusted” can be interpreted in several ways
and the purpose of the Ldn based limitis unclear given the 50 dBA daytime and 40
dBA nighttime limitations identified in Section 29.8.2.2. Additionally, the limitations
set forth in this provision ata property line are problematic. Typically, sound limits
are applied to the nearest dwelling or occupied structure, as people are likely to
spend more time in their house than standing on their property line.

“Sound exposure” is unclear and could be misinterpreted. There should be
clarification to mean sound level attributable to the project. For example, on a
windy day or just normal ambient, one may find that without turbines the sound
exposure is 45 Ldn because of interpretation of the measurement, as stated above.

Sound and Health

Peer-reviewed, scientilic evidence overwhelmingly finds that properly sited wind
turbines do not harm human health. The credible, scientific peer-reviewed literature
on this subject is expansive (more than 80 studies worldwide). Health Canada (the
Canadian equivalent of the U.S. Department of Health and Human Services) and
Statistics Canada published the most comprehensive multi-disciplinary field study
to date (including surveys and objective health measurements), which found that
self-reported sleep issues, illnesses and stress were “not found to be associated with
WTN [wind turbine noise| exposure.”

With respect to objective health measurements, Health Canada and Statistics Canada
found, “WTN was not observed to be related to hair cortisol concentrations, blood
pressure, resting heart rate or measured sleep (e.g, sleep latency, awakenings, sleep
efficiency) following the application of multiple regression models.”s Health
Canada’s lindings were also published in Environmental Research, a professional
peer reviewed journal.b

html.

o Feder, K, Michaud, D. S, Keith, S. L, Veicescu, S A, Marvo, L, Than, J., Guay, M., Bower, T.)., Whelan, C., van den
Berg, I (2013). An assessment of quality of life using the WHOQOL-BREF amoeng participants living in the
vicinily ol wind turbines. Environmental Research, 142, 227-238. http://doi.ary/ L0 1010/ envie: 15.0
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A 2019 joint research paper from the Environmental Health Sciences Research
Center at the University ol lowa College of Public Health, lowa Policy Project, and
the lowa Environmental Council? similarly resulted in the following key findings:

o “To date, no peerreviewed scientific journal articles demonstrate a causal
link between people living in proximity to modern wind turbines, the noise
(audible, low frequency noise, or inlrasound) they emit and resulting
physiological health effects ..."

o “Given the evidence and confounding factors, and the well-documented
negative health and environmental impacts ol power produced with fossil
[uels, we conclude that development of electricity from wind is a benefit to
the environment. We have notseen evidence that wind turbines pose a threat
to neighbors. We conclude that wind energy should resultin a net positive
benefit to human health.”

In 2014, the Massachusetts Institute of Technology (MIT) issued a comprehensive
review of scientific literature on wind turbines and human health titled “Wind
Turbines and lealth: A Critical Review of the Scientific Literature.” The peer
reviewed report prepared by a multidisciplinary team with expertise in
environmental medicine, epidemiology, acoustics, otolaryngology, clinical
psychology, and public health was published online in the Journal of Environmental
and Occupational Medicine ' The reportincluded a literature review of over 160
references. The findings, summarized below, are consistent with the {indings of
other epidemiological studies related to wind and health, including the Health
Canada study:

s Measurements of low-frequency sound, infrasound, tonal sound emission,
and amplitude-modulated sound show that infrasound is emitted by wind
turbines. The levels of infrasound at customary distances to homes are
typically well below audibility thresholds.

« No cohortor case-control studies were in this updated review of the peer-
reviewed literature. Nevertheless, among the cross-sectional studies of better

7Thorne, Peter S, Osterberg, David, and Johannsen, Kerri. Wind Turbines and Health.

hitps:/ /wwsvicwapolicyprojectorg/20 19dacs /19013 1-Wind-Health.pdf.

8 McCunney, Robert J. MD, MPH; Mundt, Kenneth A. PhD; Colby, W. David MD; Dobie, Robert MD; iKaliski,
Kenneth BIE, PE; Blais, Mark PsyD. Wind Turbines and Health: A Critical Review ol the Scientific Literature,
Journal of Occupational and Environmental Medicine: November 2014 - Voluime 56 - Issue 11- p ¢ 108-e130.
Available online at:

Bt/ Zowrpals bwavcemyioem/ulltext /2004 211000 /AWind Turbines and Health A_Critical Review of the %a
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quality, no clear or consistentassociation is seen between wind turbine noise
and any reported disease or other indicator of harm to human health.

« Components of wind turbine sound, including infrasound and low frequency
sound, have not been shown to present unique health risks to people living
near wind turbines.

Annoyance associated with living near wind turbines is a complex phenomenon
related to personal factors. Noise from turbines plays a minor role in comparison
with other factors in leading people to report annoyance in the context of wind
turbines.

Safety Setbacks

Wind turbines consist of rugged but also sophisticated equipment, and operate
under high wind conditions, subject to constantmotion and sometimes challenging
environments. Given these challenging operating conditions, wind turbines are
remarkably reliable. Turbines are equipped with sensors and data acquisition
systems that make it possible to analyze why a turbine shuts down or what may
lead to one type of turbine failure or another. Wind companies manage this risk
through detailed study and analysis, careful engineering, and cautious standard
operating procedures.

As stated previously, setback requirements are designed to protecta wind turbine’s
neighbors in the rare event of a tower failure, blade failure, or ice shedding [roma
blade while it is spinning. There are more than 60,000 utility-scale wind turbines
operating across the United States with blade or tower failures limited to justa few
incidents in any given year. To date, there has not been one report ofinjury to a
member of the public or a blade or ice fragment impacting a neighboring residence
orstructure.

A setback equal to or slightly greater than the total tower height is common and
accepted practice across jurisdictions in the United States with successlully
operating wind projects. There is currently no evidence to supportany additional
public safety benefit from longer setback requirements like the one proposed in
Seclion 29.8.6.1 of the regulations (1,750 feet). A setback requirement of 1,750 feet
would unnecessarily impede wind energy development in the county and restrict
landowners from installing wind turbines on their land. In addition, as stated above,
the proposed regulations impose a “visual dominance zone” setback of 20 times the
total turbine height and a buffer area requirement of 1,320 feet from the wind
conversion overlay district. As interpreted, a wind project would potentially be
subject to setback requirements ranging from 1,750 feet to 11,070 feet - more than
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two miles (assuming a total turbine height of 400 feet), which would essentially ban
wind turbines in the county.

Fire Safety

Although uncommon, fires can occur due to various reasons, including lightning
strikes or short circuiting. Photos of these incidents can seem alarming, but the fires
are quickly contained. Wind turbines are continuously monitored by numerous
sensors and data acquisition systems that detect when there is a system failure. The
sensors make it possible to analyze why a turbine shuts down, for example, or what
may lead Lo one type of turbine failure or another. Additionally, wind turbines go
through regular inspection and maintenance during the life of the project.

Smoke or fire alarm systems work in a way that detects fire through smoke, heat,
flame, or gas combustion - depending on the system. Typical fire suppression
systems are designed Lo suppress fires in various sources - isolation of the fuel,
reduction ol temperature, reduction ol oxidizing agent (oxygen), or breaking the
reaction. Given the nature of the wind turbine, there is nota one size fits all solution
thal would ensure thata fire would be suppressed in all possible conditions. Given
the nature of the wind turbine design, many of the systems and options are limited
(with the openings, joints, and rotating parts). In certain cases, a system would put
the workers ata high risk and impact their safety and health.

There are several passive fire protection practices such as various engineering
solutions:
» Continuous condition monitoring systems (CMS): Continuous CMS are
standard within the industry. The health of the wind turbine and wind plant
site is essential for optimal efficiency and reliability for the operation of'a
wind energy.
¢ Standards thatdesign for comprehensive protection systems that include
lightning and [ire protection:
o IEC61400-1

o IEC61400-24

o [EC61400-30

o NFPA 850,780 and 70
¢ Useofdifferent non-combustible hydraulic and lubricant oil.
o Use of flame retardant materials.

Maximum Turbine Height

The proposed regulations impose a maximum tolal turbine heightrestriction of 355
feet with a case-by-case allowance of 400 [eet; however, technology innovations
from the U.S. Department of Energy, other research institutions, and industry have
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allowed wind turbine hub heights and sizes of blades to grow and increase energy
production.? As technology advances and industry innovation grows, it is important
that regulatory frameworks allow for flexibility. In 2019, the average utility-scale
wind turbine had a nameplate capacity of 2.55 MW. The average rotor diameter was
121 meters (397 leet), and the average hub height was 90 meters (295 feet)1S,
resulting in an average total height of 493 feet. As of 2021, the median heightofall
operating wind turbines in the United States is 420 feet.1? The maximum height
restriction of 355 to 400 feet would restrict wind developmentin the county as it
may not be feasible or economical to use smaller turbines. In fact, such a restriction
may be counter-productive to the County, as it could force a developer to deploy
more, but less-efficient turbines, creating more potential visual disturbance which
the ordinance itself claims to want to avoid.

[n 2019, utility-scale wind turbines were reaching 499 feet or taller, with many
commercial wind turbines reaching 695 feet by 2021.12 Taller wind turbines are
more clficient, making it possible to cost-elfectively capture the stronger wind
resources at higher levels; therefore, fewer turbines are needed on the landscape.
Needlessly restricting turbine height to decade-old and outdated technologies not
only thwarts the innovations achieved in the industry but also would negatively
impact reliability and cost-savings benefits achieved by a the constantly innovating
clean power sector. Industry practice is to provide cost-effective clean energy that
results in lower prices Lo the consumer.

Lighting

Section 29.8.6.5 indications that “lighting of turbines shall be radar activated and in
compliance with the FAA [Federal Aviation Administra tion] Aircraft Detection
Lighting System regulations.” For aviation detection lighting systems (ADLS), the
FAA requires the lighting be activated and flashing ifan aircraftis at or below 1,000
feet above the tallest wind turbine and is approaching a three-statute mile (SM; 4.8
kilometers) perimeter around the project. Although the FAA’s guidance has been
published and ADLS vendors have been certified, this does notmean ADLS can
automatically be installed on a project. For each project that is considering using
ADLS, a request mustbe made to the FAA, and the FAA cvaluates each requestona

;

“Department of Energy, wind Energy Technologies Office NEdps://wwivangi oy gov/es! e/windZarticles/wind:
CRElgy-aron:

nee Berkeley Lab, Wind Encrgy Technology Data Update: 2020 Edition. Slide 36.

< femplbleev/sites /defauilfiles/ 2020 wind eneray lech nojosy data updatopd!

HUS Wind Turbine Database Version USWTDB VA0, iy /ety

iLes/dermnle/ files/uswidb v 0202 10408 memo.pdf
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turbine-by-turbine basis.t3 The FAA can deny the ADLS usage on certain turbines
due to proximity to airports, low-altitude flight routes, military training areas, or
other areas of (requentactivity. As a result, the county should allow developers the
[lexibility to work through the feasibility ol such systems on wind farms with the
FAA. TFor wind turbines to comply with FAA determinations and to ensure the safely
of the National Airspace System, marking and lighting must be installed in
compliance with FAA’s conditions and guidance.

Decommissioning

In 2020, ACP published wind industry vecommendations! for key provisions of
decommissioning plans / rules, including specific measures that reasonably balance
community and industry interests. We encourage the planning commissioners to
review the industry recommendations specifically, the recommended financial
assurance (security) and timing provisions.

Conclusion

Itis important to note that the Lawrence Berkeley National Laboratory (LBNL)
survey, the largest, most comprehensive study of its kind in the United States, [ound
that: (1) lewer Americans than Europeans say they can hear the wind farm outside
their home and fewer report being strongly annoyed by turbine sound; and (2) ifa
person was opposed to the project during the development phase, that person was
more likely to report being able to hear the turbines and be annoyed by the noise.
The LBNL study also found that, on average, most residents (92 percent) near wind
projects had positive-leaning attitudes towards the wind project. The study (ound
the positive attitudes tended to improve over time as individuals self-select into
communities near existing wind projects. 15

Overall, wind energy developers have good success at being responsible community
members and business partners in Missouri and throughout the U.S. As the facilities
they construct will be operating for 30+ years, our members recognize the need [or
extensive public engagement to fully address community concern to the greatest
extent possible. We strongly urge you to engage with the wind energy industry to
understand what types of requirements strike a balance that allows development to
move forward while still protecting the interests of the community. We appreciate

FAA Advisory Circular 70/7460-1M, last updated November 16, 2020. Chapter 13 is specific to lighting and
roarking of wind turbines.

hteps:/ /wwwfadgov/documentLibrary/media/Advisory_Cireulan/Advisery_Circulay
HACE. Wind Project Decommissioning: Industry Recommendations. hitps; //clennpow
conlent/uploads /202 L0 L Decomisgioning: Eaol-Sheetpd!

" Hoen, Ben, Jeremy Firestone, Joseph Rand, Debi Eltiott, Gundula Hibner, Johannes Pohl, Ryan i Wiser, Eric
Lantz, Ryan Hoac, and Ken Kaliski. "Attitude: Wind Tyrhine Malysis of o Nationwide
Survey.” Energy Policy 134 (2019).

707460 IM.ndl
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the opportunity to provide comments on the proposed regulations. Thank you for
your consideration of the issues raised.

Sincerely,

Hilary Clark
Director, Social License

Jeff Danielson
Central Region Director, State Affairs

Daniel Hall
Central Region Director, Electricity & Transmission
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Hello my name is Kendra Talbert. My husband and | live on an 80-acre Farm in Northeast
Missouri, with our three kids. Our oldest, Warren, will be 15 in December, and has nonverbal
autism. Our twin daughters, Avril and Vaden, will be 11 in September. They are also on the
Spectrum and would have a PDD NOS diagnosis if there were still different classifications. 'l
start with a short back story. Warren was born in 2006. Everything was typical, typical
pregnancy, typical birth, and typical happy/healthy baby. At 3m, we noticed things were off. At
6m, it was more noticeable. At 18m, we visited Dr. Stroud at the Thompson Center, here in
Columbia. When | say Warren was "off", | mean, he didnt make eye contact, he didnt really react
to facial expressions, he had like 6 words. After exhausting evaluations, they determined he had
some autistic tendencies, but due to his age, advised us to wait until he was a little older and if
we still had concerns to come back. We recieved his official diagnosis at age 3 and it's been
years of intense therapy ever since. I'm not gonna go into all the different therapy's and avenues
and trainings that we've done and continue to do and he ages. For those that dont know, it's
mentally, physically, emotionally, exhausting and draining!! I only want what's best for my kids,
as all parents should. Warren's happiness is instrumental in how our family runs. If he's upset, it
effects EVERYTHING!! With him being nonverbal, his actions and behaviors are what we watch
to determine what the “problem" may be.

Last year, the Wind Turbine project was brought to my attention. We had been contacted and
offered a turbine a year prior. We chose not to get one for 2 reasons. 1) we didnt work, suffer,
and sacrifice to buy our farm, to destroy it with a turbine. 2) we didnt know how it would effect
Warren. We heard nothing more from the turbine reps or the county about the project going
ahead. So when | found out that the county was going ahead with the project | was shocked. |
started researching all the effects of turbines on autistic children. Every autistic person is
different and because of that | didn't know how the turbines would affect Warren. But | did know
that there would be nothing | could do about it after they were constructed. | approached the
Commissioners in the zoning board with some data that | had found about other family's
experiences with turbines and their autistic children. | asked for further setbacks from my
property line. There were two of the turbines going to be less than a mile from my property line
and two turbines going to be just a little over a mile from my property line. | asked that the
turbines and or transmission lines to be set back at least a mile from my property line. | had a
meeting with one of the Commissioners and one of the representatives from the turbine project.
| voiced my concerns about my son. They both understood and agreed that yes once the project
was complete and | found out that there was issues that reaily there was nothing | can do to get
the turbine taken down. They asked me about the two turbines that we're under a mile from my
property line. Of the two they asked if the farthest one could stay if they can maybe do
something about the one that was the closest. We stated that the one that was the closest was
definitely the one that we were most concerned about we were not sure about the one that was
second closest. | later found out through an outside source that the turbine that was in question
was now being scrapped and they were going to use the alternate location. But the second
closest turbine would remain. Warren went from being a kid. Was outside all the time. You would
hear the door slam at 9 at night and he would be outside jumping on the trampoline. He was
either swimming swinging jumping on the trampoline playing outside with the dogs whatever he
can do outside whenever he could be outside and that's where he was. As soon as the truck
started rolling in with all the equipment we started noticing that he wouldn't come outside. Then



when he was outside he would stand and hold his hands over his ears. We'd have to force him
to come out and try to do something and when he when he did he we just scream and cry until
we finally just let him go back in the house and then he would be fine. That was just when they
were rolling the equipment in and doing dirt work. When they actually started the construction
that's when it got really bad. That's when behaviors started happening that we had never ever
seen before. And it only got worse the further the construction went. Now he absolutely detest
being outside, even when the turbines are not running he hates it. The flashing life drive him
crazy. He has to wear a jacket when he goes outside so he can put the hood over his face and
shield his eyes from the flashing lights. When the blades are turning he has to Shield his eyes
from the Turning blades. When they're actually running to the point you can hear them then he
has to plug his ears. It is miserable for him at our house. And it breaks my heart to think that he
is so miserable that he can't even go outside and do the things that he absolutely love to do
before. One of his favorite things to do at school was to swing. The teacher said that when they
asked if he wanted to go swing he would always tell them no. But they would make him go
outside anyway and he would go and get underneath a piece of equipment to where he could
fiot see the turbines and-cover his eyes and-cover his-ears and set undemeath it until they were
ready to go back in. He lives a life of misery oh, because of the turbines. So in turn my husband
and | and his sisters live a life of misery also. This is just my experience, I'm here to share what
we have gone through. It is going to take numerous extra hours and dollars for therapy to try to
just get him back to where he was before this whole thing started. I'm not saying every family is
going to be like that but | would hate for anybody to take that chance. About four months ago |
ran into a gentleman that had been a representative 4 wind turbines. He was the one that went
around and sold people on getting one. | overheard him talking about it and | started asking him
questions and | told him my situation. He told me he was glad that he didn't work for a wind
turbine company anymore. And that there is actually an "autism clause" that states no turbines
within 1 mile of all property lines of autism families. | hope my story helps someone and reaches
ears that need to hear it.
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Zack Dunn June 27, 2021
Director of Government Affairs
Missouri and Kansas Laborers District Council

| want to thank the commissioners for holding public hearings and for the work they are
doing on this issue. My name is Zack Dunn. | am a resident of Columbia, and | have the
pleasure of serving as the Director of Government Affairs for the Missouri and Kansas
Laborers District Council. Our organization represents more than 200 members in
Boone County. On the behalf of our members, | would like to provide input to the
commissioners and seek three fundamental changes to the proposed WECOD
regulations.

In 2018 our international union conducted a study on the impact windfarm local hiring
practices had on communities in Minnesota. Much like Missouri is today, Minnesota was
experiencing a flux of wind development across the state. Developers were bringing
work crews from other states to complete the construction. Out of state work crews
would often receive a per diem of $100 a day. That per diem would be the only money
they spent while working on a project. When the project was complete, the workers left
for different parts of the country taking their wages with them. Local workers, in
comparison, five in the communities near the wind projects, and will spend their wages
at local businesses, hospitals, and pay various taxes. This resulted in just one local
worker contributing $40,000 more to their local community when compared to the out of
state transient worker. When you compare projects that secured local hire commitments
to ones that did not, the communities with local hire commitments received tens of
millions of dollars more in local economic activity and tax revenue. We believe the
commissioners should add local hire language that seeks commitments from
developers, contractors, and subcontractors who apply for a WECOD permit. This
provision would support local workers, local businesses, and our overall local
community.

In addition to local hire provisions, we believe the commission should add to existing
language to establish an apprenticeship program requirement. Department of Labor
registered apprenticeship programs help create careers in construction and provide a
highly trained workforce. Contractors who bring on an apprentice provide on the job
learning and a guarantee the apprentice will have a position on their crew beyond the
current project. This ensures new construction workers have a career rather than finish
a project and go on an unemployment list. Additionally, contractors and subcontractors
responsible for the construction of wind farms will have a trained work crew who
experience fewer workplace injuries and are trained to adhere to environmental best
practices.

Finally, it is clear to us that as the regulations are written, they act as an outright ban on
windfarm development within the county. This status quo would mean the loss of
hundreds of jobs and millions in local economic spending and tax revenue. Whether we
like transition to renewable energy or not, the change is inevitable. Boone County
should be a leader for other communities across the state and for the workers and
businesses in our community.

| thank the Commissioners for their time and their consideration this evening.



Laborers Local 955
404 Tiger Lane
Columbia, MO 65203

26 July 2021

Boone County Commission

Daniel Atwill, Presiding Commissioner
Janet Thompson, Commissioner
Justin Aldred, Commissioner

Re: Proposed Boone County Wind Energy Conversion Overlay Regulations

Dear Board of Commissioners,

The Missouri and Kansas Laborers District Council and Laborers Local 955 represents over 200 members
in Boone County. On the behalf of our members, Laborers Local 955 and the Missouri and Kansas
Laborers District Council would like to submit input to the Boone County Commission and seek three
fundamental changes to the proposed WECOD regulations.

The Laborers International Union has been on the forefront of studying the impacts of windfarm
development on local communities. Most notably, in the state of Minnesota, we conducted a study to
determine the impact local hire commitments had on local communities that were developing
windfarms. We found that because non-local workers often receive a per diem, they will only spend
their per diem in the community, and once the job is complete, they leave the area. This results in local
workers spending on average $40,000 more in a year than a non-local worker in the community.! Large
national and multinational developers frequently use transient work crews that will travel from job to
job all over the country. Communities that do not seek local hire commitments in the permitting process
will lose tens of millions of dollars in local spending and tax dollars. Boone County should adopt
language that seeks to reach local hiring commitments from its developers, contractors, and sub-

contractors.

Second, we have heard the concerns from community members about the safety and environmental
impacts of large projects like a windfarm. One proven way to reduce safety and environmental concerns
is through registered apprenticeship programs. Contractors and subcontractors that are a part of a
Department of Labor registered apprenticeship program experience less workplace injuries.? This is
because of the immense training to learn about the risks associated with the job, how to avoid those
risks, and how to properly perform the job at hand. Additionally, many apprenticeship programs require
classes that address issues like soil erosion or how to properly dispose of toxic waste. Safety and
environmental concerns can be mitigated by a highly trained workforce.

1 ocal spending differential between local and non-local workers can be found on table 3 in Catching the Wind 2.0.
Study found here: https://d3ciwvs59ifrt8.cloudfront.net/19d28156-d283-4f19-aa25-a3a81dcfffdf/5d62076d-cfaa-
4d0d-b4c2-82a55b767446.pdf

2 jnvestment in training and skill upgrading translates into fewer workplace injuries and fewer job interruptions.”
https://iIIinoisepi‘org/site/wp~c'ontent/themes/holIow/docs/wages—labor—standards/pcmr-ilepi-
impactofapprenticeshipprograms_newcover.pdf



Richard Fray
Boone County Commission Testimony
July 27, 2020

My name is Richard Fray, | live in Moberly, Missouri, and | am a proud member of Laborers Local 955
here in Columbia, MO. | am currently one of the workers building a wind farm in High Prairie. | am here
today to share my experience working on a wind development and join my union in advocating for
changes to the proposed regulations.

| have been working at the High Prairie wind farm for about a year now. My work has been erosion
control, hauling and transporting, and various dirt work around the work site. This project has provided
me good, consistent work, that has allowed me to earn a honest paycheck. There are a lot of guys that
would love to work on a project like this if they were given the chance. From my experience in High
Prairie much of the work crew is out of state. It is clear more needs to be done to ensure local workers
have an opportunity to work on the wind farm developments that are happening around the state.

Boone County can seek local area hire commitments from developers applying for permits for wind farm
developments. | support all efforts to secure those commitments. This allows workers like me to be a
part of the transition to renewable energy and building wind turbines that the community can be proud
of. Local area hire provisions also ensure money being paid to workers is being spent here in the
communities we live in.

| joined my union because | wanted a good paying career, not just a job. Like any career, | had to go
through training where | learned both in a classroom and on a job site. As an apprentice | learned how to
safely and properly perform a wide variety of work. Not every guy on the high prairie worksite has the
same level of training as me, and it shows. In addition to provisions seeking local hire commitments, |
urge the commissioners to consider adding a department of labor recognized apprenticeship program
partnership requirement to all contractors and subcontractors seeking work on a windfarm. This helps
maintain the safety of workers and the safety of neighbors who rely on the wind turbines to be built

properly.

Boone County can create hundreds of good paying construction jobs here in our communities. | would
love an opportunity to work on a wind farm much closer to home. Based on testimony we have heard in
the planning and zoning commission and here today, | am worried that the proposed regulations, as
they are written, will prevent any wind farm project from ever being built. This would hurt our local
businesses, our local governments, and most importantly our local workers. | ask you make changes
necessary to provide working people an opportunity for a better living.

Thank you for the opportunity to be here today and thank you to the commissioners for sharing their
time with me this evening.
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9/15/2019

https://www.facebaok.com/notes/concerned-citizens-of-boone-howard-and-cooper-counties-mo/the-list-of-problems-with-industrial-wind-turbines-from-...

(9) Concerned Citizens of Boone, Howard, and Cooper Counties, MO

. Audible sound
. Inaudible sound and vibration/pulsation
- Accompanying sleep deprivation that
. May cause negative health issues.
. Higher electricity rates
. Loss of property value
. Shadow flicker
. Barely 35% efficient. Need back up fossil fuel plants that run
constantly creating nothing but pollution.
9. Trespass Zoning {uncompensated easement without permission)
10. Miles and miles and miles of additional transmission lines above
and beiow ground.
11. Red flashing warning lights
12. Weak or NO decommissioning fanguage in wind ordinances that
can result in eye sores for generations.
13. Oil leaks from wind turbine
14. Ice throw
15. Blade throw
16. Fire in the Nacelle
17. Wind turbine collapse
18. Sirayfinduced Yoliage
19. Possible damage to water in water wells depending on layout
and location of wind turbine.
20. Aesihetics
21. Damage to wildlife, domestic and farm animals
22. Bird and BAT kills especially raptors
23. MASSIVE gov't handeuts oil. nuclear, and natural gas don't
receive anywhere near that amount.
24 Reduclion in economic growth and expansion
25. Interference with emergency radio, tv, and cell phone reception.
26. Interferes with crop dusting
27. Mercy flight inferference
28. Damaging to economy of fourist areas
29. Destruction of the social fabric in smaller communities
30. Toxic/radioactive pollution from mining rare earth minerals used
in wind urbine magnets.
31. lnterference with weather radar
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PUBLIC HEALTH STATEMENT

Re:
Injunction Proceedings against High Prairie Wind Farm

by
Mariana Alves-Pereira, Ph.D.

August 5%, 2019

Brief Biographical Background
(Full Curriculum Vitae and List of Publications is included in Appendix 1 of this Statement.)

Mariana Alves-Pereira holds a B.Sc. in Physics (State University of New York at Stony Brook), a M.Sc. in
Biomedical Engineering (Drexel University) and a Ph.D. in Environmental Sciences (New University of
Lishon). She joined the muitidisciplinary research team investigating the biological response to
infrasound and low frequency noise in 1988, and was the team’s Assistant Coordinator from 1999
until 2015. Recipient of three scientific awards, and author and co-author of over 50 scientific
publications (including peer-reviewed and conference presentations), Dr. Alves-Pereira is currently
Associate Professor at Luséfona University (Lisbon, Portugal) having taught Biophysics and
Biomaterials in health science programs (nursing and radiology), as well as Physics and Hygiene in
workplace safety & health programs. Additionally, she now actively contributes to an International
Consortium of Scientists investigating the health effects of infrasound and low frequency noise among
human and animal populations, In both occupational and residential settings. Prof. Alves-Pereira is a
U.S. citizen and can readily be reached at: m.alvespereira@gmail.com.




To the Presiding Judge,
Missouri Circuit Court

| respectfully request that my Statement be considered within these proceedings
given the grave nature of Public Health issues that are at stake for the citizens of
Schuyler (and Adair) counties.

1. Purpose of this Statement

On August 1, 2019, | received an email from Ms. Carrie March, of Queen City, MO,
requesting that | submit this Statement, given my extensive expertise on the matter
of the health effects caused by long-term exposure to infrasound and low frequency
noise—a type of toxic pollutant that is generated by wind turbines.

2. Why is there an issue?
Under the current proposal for the High Prairie Wind Power Station (a.k.a. ‘wind

farm’), the home of Ms. Carrie March will be surrounded by 16 turbine towers within
a 1.8-mile radius (approximately 3 km or 10 000 ft)*. (See Figs. 1 thru 3.)

Figure 1. Google Earth image showing the proposed High Prairie Wind Power Station, with wind
turbine towers in yellow and the home of Ms. Carrie March in red (CM). (North points upward.)

1 A 3 km (1.8 mile) cutoff was decided upon for the presentation of this Statement to facilitate
comparison with other (scientifically published) cases and that will also be presented herein.



Figure 2. Google Earth image showing a closer view of the wind turbine towers (yellow) and the home
of Ms. Carrie March (red-CM).

Figure 3. Google Earth image showing the turbine towers (yellow) located within ~1.8 miles (=~ 3 km)
from the Carrie March home (red-CM). (North points upward.)



3. What is this Toxic Pollutant?

Formally, it is called “infrasound and low frequency noise” {ILFN).
Typically, it comes under the category of ‘noise’ and / or ‘non-ionizing radiation.’
In the Unites States, this type of ‘noise’ is not legislated.

4, What happens to people’s health when this toxic pollutant
is in their homes due to the close proximity of wind power stations?

It is a gradual process—not like a ‘zapping’ action. Initially, after wind power stations
are fully commissioned near residential dwellings, families may not feel an
immediate impact. This lulls them into a sense that “everything will be fine,” and
they remain within the toxic environment.

However, often within the first 5-7 months of exposure, family members will begin
to wake up tired. They will begin to feel increasingly annoyed and more aggressive,
particularly if there is a history of prior ILFN exposure (such as military duty, for
example), or if family members are pubescent or pre-pubescent adolescents. In ILFN-
contaminated homes, families sleep in the toxic environment, greatly accelerating
the onset of debilitating disease.

Sleep deprivation and the likely development of brain lesions in the hippocampus (as
seen in laboratorial experiments) and brainstem (as seen in exposed workers), begin
to explain the cognitive impairment displayed by these individuals, sometimes
accompanied by uncontrolled emotional states or transient absences of
consciousness. As exposure time accumulates, increasingly disabling health
conditions develop. These can comprise the respiratory and gastrointestinal systems,
as well as the organs of vision and hearing. Since citizens are forced to remain in
their homes under these toxic circumstances, severe and debilitating health
deterioration is merely a question of time.

Until recently, the effects of ILFN on health were mostly investigated within the
context of occupational settings. These studies were designed to investigate various
types medical outcomes while simulating occupational exposures, i.e., large amounts
of infrasound exposure during several hours per day. When ILFN is in the home,
levels can be significantly lower than in occupational settings, but exposure time is
much longer and can occur during sleep-time, i.e., the worker goes home (ceases
exposure) at the end of the work-shift, but no such respite exists in situations of
residential contamination.

Appendix 2 provides a Book Chapter® dedicated to this topic, as well as a Summary
of the chapter for laypersons.

2 Alves-Pereira M, Rapley B, Bakker HHC, Summers R. (2019) Acoustics and Biological Structures, IN:
Acoustics of Materials. Abiddine ZE, Ogam E (eds). IntechOpen, London. — Appendix 2

DOI: 10.5772/intechopen.82761. https://www.intechopen.com/online-first/acoustics-and-biological-
structures




5. How could this possibly be true?
There would be sick people everywhere!

 Case Report 1%: Ireland—Abandoned Home
Figure 4 shows a home in Ireland that had to be abandoned given the onset of

severely debilitating health issues (ongoing legal proceedings).

Figure 4. Google Earth image showing 6 wind turbine towers (yellow) located between ~0.3 miles
(590 m) and ~0.8 miles (1376 m) from a residential dwelling (H1) —lreland. (North points upward.)

Please note the reduced amount of wind turbines as compared to the Carrie

March home (6 versus 16).
Also note that the 6 wind turbines in Ireland do not surround the home on all

cardinal directions, contrary to what occurs with the March home which has
turbine towers in practically all directions (see Fig 3).

In this home, the youngest child (age 7) was formally diagnosed with epilepsy.
The oldest child (age 19) was formally diagnosed with post-traumatic stress

disorder.

3 plves-Pereira M, Bakker HHC, Rapley B, Summers R {2018). Infrasound and Low Frequency Noise — Does it affect

human health? Engineers ireland Journal, Jan 23. — Appendix 3.
http://www.engineersjournaI.ie/2018/01/23/i|fn-infrasound-low—frequencv-noise-turbine-health/



« Case Report 2*: Germany—Abandoned Bedroom & Bunker Bedroom
Figure 5 shows a home in Germany where 20 turbine towers were erected in the
southern and eastern sides of the home (ongoing legal proceedings).

| WT4= 1404m fi
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Figure 5. Google Earth image showing 20 wind turbine towers located between «0.3 and ~1.2 miles
(0.5—2 km) from a residential dwelling —Germany. (North points upward.)

Again, as with the Irish home, the turbine towers do not surround the home in
all cardinal directions, although there is a slightly larger density of machines in
this German case than in the March home.

These German homeowners develop their business at this location and are,
therefore, unable to abandon their home. Their teenage children, however,
were promptly sent away to boarding schools given their accelerated and very
evident behavioral and metabolic changes. The health deterioration of this
family has been documented in the German media {see Appendix 4).

In order to be able to continue running their business, this German family was
forced to abandon their master bedroom and construct an underground bunker
so as to achieve some sort of respite against the aggression of this toxic
pollutant. Figure 6 shows the abandoned and bunker bedrooms.

4 Alves-Pereira M, Krough C, Bakker HHC, Summers R, Rapley B (2019) Infrasound and low frequency noise
guidelines — Antiquated and irrelevant for protecting populations. Proceedings of the 26" International Cangress
on Sound & Vibration, Montreal, Canada, July 7-11, 2019—Peer-Reviewed Conference Paper. — Appendix 4



A Figure 6.

(A)

The Master Bedroom facing East and
overlooking the neighboring lake (see Fig. 5)
— Abandoned due to ILFN contamination.

(8)

The Bunker Bedroom is built deep
underneath the home, where respite from
the toxic pollutant is achieved “except when
the winds are from the East.”

In the Bunker Bedroom, respite from the toxic pollutant is achieved “except
when the winds are from the East.” This is easily explained by looking at Figure
5, showing the towers closest to the home on the eastern side of the property.

This family seeks to sleep away from their home as frequently as possible.



* Case Report 3°: Denmark—Abandoned Home and Collapsed Business
Figure 7 shows a home in Denmark where the owners owned and operated a
mink farm since 1990 (ongoing legal proceedings).

WT1 ~567m ‘V’
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Figure 7. Google Earth image showing 4 wind turbine towers located between ~0.3 and 0.7 miles (567
- 1269 m) from a residential and mink farm complex —Denmark. (North points upward.)

These 4 turbine towers began operating in 2013. The home was abandoned in
2015. Even though the family no longer inhabited the home, the mink farm
continued operations, requiring the property- and farm-owner to remain on the
location for extended periods of time.

In 2018, the 57-year-old property owner was formally diagnosed with post-
traumatic stress disorder. The mink farm formally closed down in January 2019,
after massive amounts of (documented) animal death.

The residence of Ms. Carrie March is slated to have 16 towers within =0.3 and
1.8 miles.

5 Alves-Pereira M, Bakker HHC (2017) Occupational and Residential Exposures to Infrasound and Low Frequency
Noise in Aerospace Professionals: Flawed Assumptions, Inappropriate Quantification of Acoustic Environments,
and the Inability to Determine Dose-Response. Scientific ) Aerosp Eng Mech 1(2):83-98. — Appendix 5.



6. If it is really the case that wind turbines produce a toxic acoustic pollutant,
then why are wind power stations being built all over the world?

Apparently, mostly due to ignorance, but perceived economic benefits are also
playing an important role.

7. What is the safe distance between wind power stations and residential areas?
Science does not know.

Wind turbine acoustics signatures have been documented in a home 12 km (=7.4
miles) away from the nearest tower (unpublished data gather by our field-studies).

Other teams in Finland {The Aunio Group®) and Australia {Flinders University’) have
also documented infrasound levels in homes ‘far away’ from the wind power station
responsible for the emissions.

8. You will be told that:
Infrasound cannot be heard by humans
and therefore poses no threat to human health.

This position perpetuates a scientifically indefensible position: what you can’t hear
won’t hurt you.

This is an ancient assumption, stemming from early 20" century work on the
telephone. Given the necessity of focusing on human speech intelligibility and
hearing in order to perfect telephone communications, all parts of ‘sound’ that were
inaudible to humans were deemed irrelevant.

Please see the publication offered in Appendix 3 for more historical details.

There are countries that do have specific legislation enacted in order to protect their
populations against infrasound.

Figure 8 gives an example of permissible exposure levels for both occupational and
residential situations, specifically for 2, 4, 8 and 16 Hz—all within the infrasound
range.

& https://www.auniogroup.com
7 https://news.flinders.edu.au/blog/2019/06/19/wind—farm—noise-recorded—aImost-9km—away/



No.|Premise Sound pressure levels, dB, |General
in octaval bands of averaged|sound
geometric frequencies, Hz |pressure level
2 | 4 [ 8 [ 16 BT
1. |Different jobs inside industrial premises j
and production areas: ?
- Different physical intensity jobs 100 | 95 90 85 100
- Different intellectual emotional tension | 95 90 85 80 95
jobs
2. |Populated area 90 | 85 80 | 75 % |
3. |Living and public premises 75 | 70 | 65 60 75 |

Figure 8. Legislated permissible exposure levels for infrasound in different situations.®

9. You will be told that:
Wind power stations exist in many countries and no one is complaining.

That would be an untruth.

10. You will be told that:
Because of ‘global warming,” wind power stations are of crucial importance.

That would be another untruth, even recently verified by researchers from Harvard
University:

In two papers — published today in the journals Environmental Research
Letters and Joule — Harvard University researchers find that the transition to
wind or solar power in the U.S. would require five to 20 times more land than
previously thought, and, if such large-scale wind farms were built, would
warm average surface temperatures over the continental U.S. by 0.24
degrees Celsius.’

® In: Stepanov, V. Biological Effects of Low Frequency Acoustic Oscillations and their Hygienic
Regulation. State Research Center of the Russian Federation: Moscow (2000).
https://apps.dtic.mil/dtic/tr/fulltext/u2/a423963.pdf

? Burrows, L (2018) The down side to wind power. The Harvard Gazette, 4 October.
https://news.harvard.edu/gazette/story/2018/10/large-scale-wind-power-has-its-down-side/



11.
Residential ILFN Contamination

Figures 2 and 3 refer specifically to the residence of Ms. Carrie March.
Figure 1, however, suggests that many more residential dwellings may impacted by

the High Prairie Wind Power Station.

Figures 9 and 10 provide a view of several, other residences located near the home
of Ms. Carrie March, and some of the wind towers in their vicinity.

Figure 9. Google Earth image showing other homes (red) near the Carrie March residence (CM) and
that are also in close proximity to turbine towers (yellow).

Figure 10. Google Earth image showing other homes (red) near the Carrie March residence (CM) and
that are also in close proximity to turbine towers (yellow).



A perusal of Figures 9 and 10 shows that many other family dwellings have a very
high probability of having ILFN contamination in their homes.

in my opinion, it is highly likely that in each and every one of these homes, citizens’
health will become severely impacted. :

12,
Precautionary Principle

The very debilitating adverse health effects caused by ILFN exposure have been
scientifically documented in occupational settings since the 1960’s.
Science already knows what happens to the (proverbial) canary in the mine.

Wind power stations are the latest type of industrial complexes that are bringing
toxic ILFN into the homes, often continuously over a 24-hour period.

To my knowledge, there is no formal ‘noise’ guideline or ordinance in the State of
Missouri that can provide any basis for curtailing the emissions of this agent of
disease.

Just as with asbestos, second-hand smoking, and leaded fuels or, more recently,
plastics and glyphosate products, the health effects were made evident before
legislative bodies enacted clauses for the specific purpose of protecting the health of
human populations.



Curriculum Vitae

Personal information
First name / Surname

Address

Telephone
E-mail
Skype

Nationality

Academic Background

Date

Title of qualification awarded
Name and type of organisation
providing education

Date

Title of qualification awarded
Name and type of organisation
providing education

Date

Title of qualification awarded
Name and type of organisation
providing education

Dates

Title of qualification awarded
Name and type of organisation
providing education

Dates

Title of qualification awarded

Name and type of organisation
providing education

Scientific Awards

Page 1/4 - Curriculum vitae of
Alves-Pereira, Mariana

Mariana Alves-Pereira

Rua do Viveiro, 402, 1E
Estoril 2765-294 Portugal

Mobile: +351-961753209

m.alvespereira@gmail.com
marianna-alves-pereira

USA/EU

2010

Doctoral degree in Environmental Sciences
Universidade Nova de Lisboa,

Caparica, Portugal

2000

Masters degree in Biomedical Engineering
Drexel University

Philadelphia, PA, USA

1995

Bachelors degree in Physics

State University of New York
Stony Brook, NY, USA

1990
12th year High School Diploma

Algés Secondary School
Lisbon, Portugal

1988
10th-11t years High School — Area of Technological Sciences

Fontes Pereira de Melo Secondary Schoal
Porto, Portugal

2006 - Prevent More Live Better Scientific Research Award

Diagnosis of Vibroacoustic Disease for Legal & Forensic Purposes.
Attributed by the Instituto de Seguranga Higiene e Salide no Trabalho (Portuguese
Governmental Institute for Safety, Hygiene & Health in the Workplace).

2005 - Thomé Villar/Boehringer Ingelheim Research Award
Participation of the Central Airways in Vibroacoustic Disease.
Attributed by the Portuguese Lung Society (Sociedade Portuguesa de Pneumologia).

1999 - Young Investigator Award Finalist
Pericardial Thickening in Commercial Airline Flight Crew.
Attributed by the Space Medicine Branch of the Aerospace Medical Association (USA).

July 2019



Expertise

Acoustics
Clinical Medicine

Cellular Biology

Bioengineering

International Expert Witness &
Consultant

Teaching Experience

Dates
Main activities and responsibilities

Name and address of employer

Type of business or sector

Dates
Main activities and responsibilities
Name and address of employer

Type of business or sector

Dates
Main activities and responsibilities

Name and address of employer

Type of business or sector

Dates
Main activities and responsibilities
Name and address of employer

Type of business or sector

Page 2/4 - Curriculum vilae of
Alves-Pereira, Mariana

Infrasound and low frequency noise (ILFN) exposure. Conducted extensive acoustical measurements
and analyses in 1/3- and 1/36-oclave band, dB Linear, within industrial, urban and residential areas.

Design, implementation and data analyses of clinical studies pertaining to ILFN-exposed populations,
including gathering of patient medical and noise exposure histories.

Interpretation of light and electron microscopy imaging comparing ILFN-exposed vs. non-exposed cell
and tissues of both human and animal models. Analyses of the biological responses to ILFN exposure
based on principles of materials and structural engineering and on cytoskeleton dynamics.

Analysis and interpretation of the response of actin- and tubulin-based structures to ILFN exposures.
First to assaciate cellular and tissue tensegrily architeclure to better understand the biological
response observed in ILFN-exposed specimens.

-- Vibroacoustic Disease
- Effects of ILFN on occupationally- or environmentally-exposed human populations.

Associate Professor since 2010
Adjunct Professor since 2005.
Assistant Professor since 2002
Since 2009

Coordinating/ Teaching: ~ Physics (Occupational Safety & Health Program)
Epidemiology (Occupational Safety & Health Program)
Workplace Safety & Health (Safety & Security Program)

School of Economic Sciences & Organizations

Universidade Lusofona

Campo Grande 376, 1749-024 Lisbon, Portugal

Higher education

2007-2013

Teaching: Biophysics Lab (Pharmaceutical Sciences Program)
School of Health Sciences and Technologies
Universidade Luséfona

Campo Grande 376, 1749-024 Lisbon, Portugal

Higher education

2005-2007

Teaching: Physics (Nursing Program),

Coordinating/ Teaching:  Biomaterials (Pre-Bologna Radiology Program)
Non-ionizing Radiation (Pre-Bologna Radiology Program)
Experimental Statistics (Pre-Bologna Radiology Program)

Ribeiro Sanches School of Health Sciences
Universidade Lusdfona
Rua dos Telhais aos Olivais, 8-8%, 1900-693 Lisbon, Portugal

Higher education

2002-2005
Coordinating/ Teaching: ~ Acoustical Pollution (Environmental Engineering Program)

Department of Environmental Sciences & Engineering
Universidade Nova de Lisboa
Quinta da Torre, 2829-516 Caparica, Portugal

Higher education

July 2019



Work Experience

Dates
Occupation or position held
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Name and address of employer

Type of business or sector

Dates
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Name and address of employer
Type of business or sector
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1988-2013
Senior researcher, Assistant Coordinator for the Vibroacoustic Disease Project

Measure low frequency noise; Patient interviews; Interpreting electron microscopy imaging; Data
analyses; Preparation of scientific papers for publication; Oral presentations at international scientific
meetings and conferences; Organization of scientific conferences; Expert court witness.

Centro da Performance Humana, Estrada Nacional 10, Edificio Cinema, 1° Pisc,
2615 Alverca, Portugal

Biomedical research in occupational medicine (non-for-profit enterprise)

2010-2012
Administrator

Liaison between NASA officials and European Governmental officials and private enterprises; Procure
projects, actions and activities related to sustainable energy and environmental issues of mutual
interest to NASA; Preparation of status reports; Oral presentations of ongoing projects at NASA/C3P
Annual Technical Workshops.

Center for Pollution Prevention (C3P)
Ministry of Environment (non-for-profit enterprise)

2002-2005
Fellowship recipient

Write, enact and develop research project funded by Portuguese Government (POCTIFCT): “Low
frequency noise in public transportation systems in the Greater Lisbon area”

IMAR ~ Instituto do Mar, Pélo da Faculdade de Ciénicias e Tecnologia, Universidade Nova de Lisboa,
Quinta da Torre, 2829-516 Caparica, Portugal

Higher education / Research

Feb-Jul 2000
Assoclate researcher

PCR studies investigating the genetic expression of ubiquitin and ciclogenase-2 in cells exposed to
cadmium,

Department of Biological Sciences, Hunter College, City Universily of New York
Higher education / Research

1991-1995
Librarian
Catalogue new books and scientific journals; Manage book lending; Assist with inquiries.

Math/Physics Library
State University of New York, Stony Brook, NY, USA

Academic

1988-1990
Technical translator

Quality control inspeclion manuals for the Lockheed C-130 Hercules, P-3P Orion, and Aerospatiale
SA-330 Puma aircraft; Avionics, fuel systems and ground support equipment manuals; Scientific
research papers developed by the Medical Division Research Team.

OGMA-Industria Aeronautica de Portugal
Parque Aeronautico de Alverca, 2615-173 Alverca, Portugal

Aeronautical industry
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1982-1985
Summer-hire (Commercial Section, US Air Force Section, US Information Services)
Administrative tasks; Written and simultaneous translations; Public relations. In 1985, collaborated in

.the organization of President Ronald Reagan's official visit to Lisbon.

United States Embassy
Av. das Forgas Armadas, 1600-081 Lisbon, Portugal

2001
Epidemiological Surveillance Technician

Institute of Preventive Medicine,
School of Medicine, University of Lisbon

1930
C-130 Hercules: Specialization in Engine, Propellers and Auxiliary Power Unit.

Lockheed Martin Official Training Center
OGMA-Industria Aeronautica de Portugal
Parque Aeronautico de Alverca, 2615-173 Alverca, Portugal

1987
Computer programmer (DOS, DBase [ll, Cobol, WordStar)

Instituto de Tecnologia Avangada para a Educagdo
Porto, Portugal

English/Portuguese
French, Spanish
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Alves-Pereira M, Rapley B, Bakker HHC, Summers R. (2019) Acoustics and Biological
structures IN: Acoustics of Materials. Abiddine ZE, Ogam E (editors). IntechOpen, London.
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On the Engineers Ireland website, a search on “infrasound” or “low frequency noise”
yields zero results. A search on “noise” however, yields 39 results. Why is it that
infrasound and low frequency noise (ILFN) is still such a taboo subject? While it is
improbable that this particular question will be answered here, an exposé of ILFN will be
provided with a brief historical account of how and why ILFN was ultimately deemed
irrelevant for human health concerns.

Infrasound and Low Frequency Noise (ILFN) are airborne pressure waves that occur at
frequencies < 200 Hz. These may, or may not, be felt or heard by human beings. In order
to clarify concepts, in this report the following definitions are used: acoustic
phenomena: airborne pressure waves that may or may not be perceived by humans;
sound: acoustic phenomena that can be captured and perceived by the human ear;
noise: sound that is deemed undesirable; vibration: implies a solid-to-solid transmission
of energy.

Harvey Fletcher, the Telephone and the deciBel

In the early part of the 20th-century, Harvey Fletcher of the Western Electrics
Laboratories of AT&T, was tasked with improving the quality of reception in the
telephone. To generate the sounds in a telephone earpiece, he used an a.c., voltage and
had some of his colleagues rate the loudness of the sound received compared to the
quietest tone heard. The company was already using a logarithmic scale to describe the
power in an electrical cable and it made sense to rate the loudness of the sounds also on
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a logarithmic scale related to the quietest voltage that could just be heard. Initially he
called this metric a “sensation unit” but later to commemorate their founder Alexander
Graham Bell, they renamed it the “Bel.” A tenth of a Bel became known as the deciBel,
corrupted to decibel, which has stuck with the scientific community to this day.

Fletcher-Munson Equal Loudness Curves and the dBA metric

To address the problem of industrial noise in the early 20th century, measurement was
essential, as was a metric. At that time, researchers were critically aware that the
readings on a sound level meter did not represent how loud or intense the sound was
with respect to the subject’s perception of hearing. From a biomedical perspective, this
concept of perception is subjective, and changes between individuals and over
timescales from minutes to decades. These serious constraints notwithstanding, it was
acknowledged that some average measure of loudness would have some value for
medicine and public health.

Harvey continued his research with Wilden Munsen, one of his team, by varying the
frequency of the electricity to give pure tones, to which it is understood twenty-three of
his colleagues listened to different levels of loudness, again through a simple telephone
earpiece. (It is assumed they all had good hearing). They were then asked to score the
sounds for equal loudness to that generated by an alternating current at 1000 cycles per
second. The level of the sound of course depended on the voltage applied, which could
be measured. It is important to note two significant constraints here: The sounds were
‘pure’ sine waves, which are not common in nature, and the headphones enclosed the
ear of the subject. This is a very unnatural way to listen to a very unnatural sound.

The numerical results of this study are known as the Fletcher-Munsen Curves (Fig 1). The
(logarithmic) units of these curves are known as “phons,” and the inverse of the 40 phon
curve forms the basis of the A-frequency weighting scale used everywhere today

(Fig 2).
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The minimum pressure required for humans to perceive sound at 1000 Hz is considered
to be 20 micropascal, or an intensity of 102 watts per square meter. This corresponds
to 0 phon on Figure 1, and 0 dBA in Figure 2. For all its shortcomings, the A-Weighting
has endured for decades and has become the de facto standard for environmental noise
measurement. But is the A-weighting sufficient for all circumstances? The answer is an
emphatic “No.” it relates to the perception of loudness, which heavily discounts all
frequencies below 1000 Hz and ends at 20 Hz. This 20-Hz limit was a consequence of
equipment limitations of the 1920s and 30s, but has remained as the lower limit of
human hearing to this day. The assumption that harm from excessive noise exposure is
directly related to the perception of loudness has also remained to this day. Observe in
Fig 2 that, at 10 Hz, there is a 70-dB difference between what is measured and what is,
de facto, present in the environment. In other words, three-and-a-half orders of
magnitude of energy are discounted at this frequency. The implications for public health
are considerable, and within this line of reasoning, any event below 20 Hz becomes of
no consequence whatsoever, and more so because it is not implicated in the classical
effects of excessive noise exposure: hearing loss.

There are also issues of time and frequency resolution. Acoustic phenomena are time
varying events. A 10-min average of acoustic events can hide more than it reveals.
Similarly, segmenting frequencies into octave or 1/3-octave bands for analysis can also
hide much that needs to be seen. Today, affordable and highly portable equipment can
record acoustical environments, and allow for post-analysis in sub-second time
increments and 1/36-octave resolution. Waveform analysis from the sound file directly
can achieve an even better resolution.

Preliminary Results from Field Studies Conducted in Ireland

The following results, recently obtained in field-studies conducted in Iretand (Jul-Nov
2017), show why such resolution is needed to understand ILFN-rich environments. The
classical metric (in dBA, 10-min averages and 1/3-octave bands) will be contrasted with
what is needed for human health-related concerns (in dB with no frequency weighting,
and resolutions of 0.2s and 1/36-octave bands), and not merely compliance with

regulations.

Equipment and Methods
Acoustical environments were recorded with a SAM Scribe FS recording system, a 2-
channel recorder with sampling rates up to 44.1 kHz at 16-bit resolution and linear
response down to almost 0.1 Hz [4-6]. Recordings were saved as uncompressed WAV
files including the 1000 Hz/94 dB reference calibration tone prior to and after
measurements. Windshields were placed on both microphones during the entire
measurement sessions. Microphones were attached to tripods at approximately 1.5 m
above the ground.
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Location
Five homes located around the same industrial wind turbine (IWT) development have
been the object of study. The data presented here refers to Home 1 (Fig 3). Table 1
shows the dates and times of all recordings that have been made to date in this Home.
The recordings selected for analysis and presentation herein were chosen on their
educational value.

Table 1.
Dates and times of recordings.

Home No. Date Time Blue Channel Red Channel
04 Jul 04:05 - 06:48
1 05 Jul 15:33-17:50 In child’s bedroom-1 In child’s bedroom-2
10 Oct 17:40-18:43

WT5 L
=1313m [

P 7
g A D Pty |

Figure 3. Reconstruction using a Google Earth Image and showing the relative position of Home 1 and
each of the six industrial wind turbines.

Results
The information classically obtained with the dBA metric, 1/3-octave bands and 10-min
averaging (on October 10“‘, 2017, at 18:30) is given in Figures 4 and 5. Weather
conditions obtained from Met Eireann for the closest weather tower at this time were
as follows: Air temperature: 142C, Precipitation: 0.1 mm, Mean Sea-lLevel Pressure:
1006.0 hPa, Wind Speed: 5.1 m/s (10 kt), Wind Direction: Southwest (2002 az).

The values obtained for the sound pressure level and 1/3-octave bands are seen in
Figures 4 and 5. The overall dBA metric (red bars labelled “Tot”) reflects the sound that
humans would hear if they were present in this environment. The sound pressure level
in dBLin metric (grey bars labelled “Tot”), reflect the amount of acoustic energy to which
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humans are concomitantly exposed. The growing discrepancy between the two can be
seen as the frequency falls below 1000 Hz.

Figure 6 shows the sonogram corresponding to the same 10-min period. This visual
representation of time- and frequency-varying acoustic events provides much more
information than the classical approach (Figs 4 and 5). Here short-term events can be
seen in the region of 20-50 Hz (Fig 6). Tonal components can be seen at 10 Hz and 20 Hz
that are not steady in amplitude and may be amplitude modulated, i.e., where the
amplitude of the pressure is not continuous and varies periodically with time. The 10-
min averages, used in almost all legislation, hide these variations and are representative
only of tonal components that are essentially unvarying over the 10-min period in
question.

The periodogram (Fig 7) over the same 10 minutes shows that there are distinct tonal
components that form a harmonic series. When IWTs are the source of ILFN, the
rotating blades generate repeated pressure waves as each biade replaces the previous
one at any position. A harmonic series is formed with the “blade pass frequency” as the
fundamental frequency (0.8 Hz here). These harmonics constitute what is called the
wind turbine signature [7], which is impossible to identify using the classical dBA, 1/3-
octave, 10-min averaging methodology.

Final Thoughts

Health concerns associated with excessive exposure to ILFN in the workplace have been
around since the industrial boom in the 1960s [8]. In recent years, however, residential
neighbourhoods have also begun to be flooded with ILFN [9-14]. The Family living in
Home 1, for example, has abandoned their residence due to severe health deterioration
in all family members. Accredited acousticians cannot ascertain compliance levels for
ILEN because there are none - the vast majority of regulations worldwide do not cover
this part of the acoustic spectrum. Nevertheless, Public Health Officials and Agencies
should fulfil their job descriptions by becoming aware of the limitations of current noise
guidelines and regulations. Alternatives exist to gather the acoustic information relevant
to the protection of human populations, in both occupational and residential settings.
Noise regulations and guidelines need urgent updating in order to appropriately reflect
ILFN levels that are dangerous to human health.
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Home 1 — A-weighting, 1/3 octave bands (0.5 Hz ~ 4000 Hz), 10-min average - Red Channel
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Figure 4. Data covers a 10-min interval analyzed between 0.5-4000 Hz, in 1/3-octave bands, as recorded in
Home 1, on 10 Oct 2017, at 18:30 (red micraphone, i.e. inside child’s bedroom-2).

The red bars are A-weighted values, while the gray bars indicate the acoustic energy that is, de facto
present, in dBLin. In this environment, the human being would perceive through the ear an overall A-
weighted pressure-level of approximately 34 dBA (Tot - red bar), while being concomitantly exposed to an
overall acoustic pressure-level of approximately 74 dBLin (Tot — grey bar).

Home 1 — A-weighting, 1/3 octave bands (0.5 Hz — 1000 Hz), 10-min average - Red Channel
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Figure 5.

in Home

Data covers a 10-min interval analyzed between 0.5-1000 Hz, in 1/3-octave bands, as recorded
1, on 10 Oct 2017, at 18:30 (red microphone, i.e. inside child’s bedroom-2). The red bars are A-

weighted values, while the gray bars indicate the acoustic energy that is, de facto present, in dBLin. In this
environment, the human being would perceive through the ear an overall A-weighted pressure-level of
approximately 26 dBA (Tot - red bar), while being simultaneously exposed to an overall acoustic pressure-
level of approximately 74 dBLin (Tot — grey bar).

Home 1 — No weighting, 1/36 octave bands (0.5 Hz — 1000 Hz), 0.2 s average - Red Channel

70

Frequency H2)
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Figure 6.

Sonogram that covers the same 10-min interval (600 s) as in Figures 4 and 5 showing time-

varying features. The colour-coded bar on the right indicates sound pressure level values in dB Linear (no
weighting). The horizontal line seen at 20 Hz is not a continuous tone because over the 600 s, its pressure
level (colour-coded data) varies. A strong (vellow) acoustic phenomenon can be seen to exist at 1.6 Hz and
also at 0.8 Hz.

Home 1, Ireland - 10 Oct 2017, 6:30pm
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' Figure 7.

Periodogram covering the same 10-min interval (600 s) as in Figs 4-6, and analyzed between 0.5-

1250 Hz. The blade pass frequency of the IWT is 0.8 Hz. Harmonics of this fundamental frequency are

Page 7 of 9




shown in the figure. Each frequency band composing the harmonic series has a well-defined peak, e.g.,
the horizontal line seen in Figure 7 at 20 Hz is represented here as a peak at 20 Hz.
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Background: Over the past two decades, the increasing and unregulated production of infra-
sound and low frequency noise (ILFN, <200 Hz) has led to a considerable rise
in associated noise complaints and health-related issues. The most recent of such ILFN sources
are industrial wind turbines (IWT). Acoustical field-data was collected within a home located in
the vicinity of IWT, to which the AUC Rule 012 and its requirements were applied. In Ontario,
IWT noise complaints were gathered under the Freedom of Information legislation. Goal: To
explore the usefulness of current noise control rules when protecting human populations against
ILFN generated by IWT.
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1. Background

The unbridled installation of industrial wind turbines (IWT) in different countries on different con-
tinents has brought a very old problem [1] to centre stage: the health effects induced by excessive ex-
posure to anthropogenic (i.e., artificially generated, human-made) airborne pressure waves occwITing
within the lower ranges of the acoustical frequency spectrum (a.k.a. infrasound (<20 Hz) and low fre-
quency noise (<200 Hz), or, ILFN, given the absence of a more precise nomenclature). The goal of this
report is to (yet again) emphasize the long-standing problem of anthropogenic ILFN impacting human
health, this time using IWT as a source-example.

2. Industrial wind turbine ‘noise’ in Canada

2.1 IWT ‘noise’ complaints in Ontario

The government of Ontario, Canada has a process for reporting environmental pollution that offers
a pollution reporting “hotline,” managed by the Ministry of Environment, Conservation and Parks
(MOECP), and which includes noise pollution complaints [2]. People living in proximity to IWT pro-
jects have used this service to submit Incident Reports/Complaints (IR/C) regarding environmental
noise and associated adverse health effects. In order to evaluate the effectiveness of this process of
reporting IWT ‘noise,” government IR/C records were obtained through a request made under the
province of Ontario’s Freedom of Information legislation [3] by the community group coalition Wind
Concerns Ontario [4].

Findings were presented during a citizen appeal of an IWT project held before the Ontario Envi-
ronmental Review Tribunal [4]. Testimony included factual evidence based on the official government
IR/C records submitted by residents living in proximity to operating IWT [5]. The total number of In-
cidents filed officially with the MOECP between 2006 and the end of 2016 was 4,574. Only 1% of the
reports received a “priority” response, another 30% were deemed as “deferred,” and records showed
that in more than 50% of the Complaints, there was no ministry response [5]. Regarding health effects,
notes by the Ministry’s Provincial Officers included statements from citizens reporting “headache,
sleep deprivation, annoyance, and ringing or pressure sensation in the head and ears” [5]. These health
effects were reported many times, and also included children [5].

2.2 Rule 012 for Noise Control in Alberta

In the Province of Alberta, the Utilities Commission has Rule 012 [6] dedicated to Noise Control
that encompasses “an avenue for the submission of noise complaints relating to a facility and the pro-
cess for addressing noise complaints” [7]. Rule 012 imposes a limit based on a minimum basic sound
level to which various adjustments are made:

Permissible = Basic + Daytime + Class A + Class B + Claés C
Sound sound adjustment adjustment Adjustment adjustment
Level level

The basic sound level begins at 40 dBA L.q and increases depending on the number of houses
nearby and proximity of heavily travelled roads. The Daytime adjustment is an increase of 10 dBA
between 7 am and 10 pm. Class A adjustments address seasonal variation and non-representative am-
bient monitoring. Class B adjustments are made for temporary increases in noise generation. Class C
adjustments are made when the ambient wind increases to a level that masks the generated noise. On
the matter of low-frequency components, Section 3.2 states: “If available, C-weighted sound pressure
level (dBC) minus the A-weighted sound pressure level (dBA) is to be considered in the noise
model...to identify the potential for low frequency noise impacts.” The procedure then described in
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Section 4.5 and Appendix 5 is required only when low frequency noise is identified subsequent to the
complaint investigation. Therefore, the difference between the overall C-weighted sound level and the
A-weighted sound level must be calculated for all pertinent recordings and the periodograms analysed
for sharp peaks in the 20-250-hertz region. Only if both the dBC — dBA difference is greater than 20
dB and sharp peaks are identified, is a more comprehensive investigation of ILFN required.

3. IWT in Germany — Case Report

3.1 Background

Beginning in 2014, the Hogeveen family residing in Schleswig-Holstein, Germany, described the
symptoms (to the media) that they and their children had been developing after 20 IWT were commis-
sioned within a 2-km radius of their home [8-10]. The children—who exhibited increased aggressive-
ness and unexplained nosebleeds—were promptly sent to boarding school to avoid further health dete-
rioration. The Hogeveens had to remain in the home since it is also their place of work (sports medi-
cine and physical therapy centre), while persistently enduring dizziness, headaches, sensations of pres-
sure on the chest and lungs, ear-aches, swollen tonsils, and ocular and oral inflammations [8-10]. But,
they abandoned their upstairs bedroom and constructed a bunker-bedroom deep in the basement of the
home. This has provided some respite, except when winds are easterly. Acoustical recordings were
conducted simultaneously in both abandoned and bunker bedrooms, taking wind conditions into ac-
count.

3.2 Materials and methods for acoustic capture

Data were captured with a SAM Scribe FS (Full Spectrum) system (Model: Mk1, Atkinson & Ra-
pley, Palmerston North, New Zealand) [11,12]. This two-channel recorder measures at sampling rates
up to 44.1 kHz, and delivers data streams via USB to a Windows notebook computer, storing it as un-
compressed wav files to hard disk. GPS information is also stored as metadata in the files, and this
includes a digital signature. The manufacturer’s frequency response curve shows a microphone capsule
very close to linear over the 1-1000 Hz range used in this study (0.5-1000 Hz: + 0.5 dB; 1-10 kHz: +
2dB; 10-20 kHz: + 4dB) (custom-made Model No.: EM246ASS’Y, Primo Co, Ltd, Tokyo, Japan)
[13]. Acoustic data was processed in Matlab (The MathWorks, USA) using narrow-band filters com-
plying with the ANSI® S1.11-2004 and IEC 61260:1995 standards. All data presented herein were
captured a sampling rate of 11.025 kHz and recorded as uncompressed WAV files, including the re-
quired reference calibration tone (Type 1 Calibrator, 1000 Hz/94 dB). Windshields were placed on both
microphones during the entire measurement periods. Microphones were attached to tripods at ap-
proximately 1.5 m above the ground. The recordings selected for analysis and presentation herein were
chosen on their educational value, and are shown in Table 1.

Table 1: Samples selected for analysis and presentation herein.

Sample Date Time Wind Speed (m/s) Wind Direction
Lo wind 03NOV17 03:00 0.9 290°
Hi wind 0INOV17 14:00 7.6 290°

3.3 Abandoned vs. Bunker bedrooms

Significant and distinctive differences were found between the two environments that survived
changes in wind speed and wind direction. Figure 2A-D compares the sonograms of the simultaneous
recordings captured in both locations, under both wind speeds. All disclose some tonal components
(horizontal lines) although these appear more prominent in the abandoned bedroom than in the bunker
bedroom. The abandoned bedroom discloses larger SPL values between approximately 5-40 Hz in low
wind conditions (0.9 m/s, Fig. 2B), and between 6.3-40 Hz in the high-wind conditions (7.6 m/s,
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Fig. 2D). Within those frequency bands, distinct peaks at 8 and 12 Hz, as well as a peak at 80 Hz, are
present in the abandoned bedroom, but absent from the bunker bedroom. Apart from some wind-gust
noise—seen as vertical features broadening and moving to the right with decreasing frequency—the
sonograms tend to show that the character of the sound does not change throughout the 10-minute pe-
riods and so the periodograms, shown in Figure 3, are representative of the sound over those intervals.
(The continuous, 1000-Hz tone seen in the quieter recordings is due to electronic noise within the
SAM Scribe Mk1, eliminated in the more recent SAM Scribe models.)

Wind speed 0.9 m/s and westerly wind (290°) on 03 Nov 2017, at 03:00H.

Abundoned Bedroom, Nov 3, 03:00H

Bunker Bedroom, Nov 3, 03:00H
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Wind speed 7.6 m/s and westerly wind (290°) on 01 Nov 2017, at 14:00H.
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Figure 2: Sonograms covering a 10-min interval (600 s) and analyzed between 1-1250 Hz.
The color-coded bar on the right indicates SPL in dBLin.

In the abandoned bedroom, the shapcs and positions of the peaks at the three frequencies (8, 12 and
80 Hz, Fig. 3) are quite distinct, are clearly identifiable and independent of wind speed. Particularly
visible in Fig. 3 is the similarity in the profile, occurring simultaneously in both locations, at the lower
limiting frequencies of these measurements, i.e., approximately from 0.1 Hz to 2.5 Hz or to 4.5 Hz.
The acoustical events responsible for these readings seem to impact both locations in the same manner,
independent of wind conditions. The wavelengths corresponding to the airborne acoustical events at
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these frequency values are, approximately, 76 m (4.5 Hz) to 3430 m (at 0.1 Hz). The source of these
phenomena remains unclear.

At low wind speed (0.9 m/s), the bunker bedroom displays a continuous tone at approximately 50
Hz. This can be seen as a horizontal line in the sonograms (Fig. 2A and 2C), as peaks in the classical
analysis (Fig. 4), and as narrow peaks in the corresponding periodogram (Fig. 3). Usually, these tones
are attributed to electrical appliances that may be present in the environment, and that do not vary with
wind conditions. This is much less obvious in the abandoned bedroom (Fig. 2B and 2D) since no ap-
pliances are currently present. In the abandoned bedroom, tones that are not present in the bunker bed-
room can be identified at 8 Hz, 12.5 Hz and 80 Hz (Fig. 3). These tones are present at low wind speed
and increase in sound pressure level with higher wind speeds, while maintaining the consistency of
their shape.
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Figure 3: Periodograms covering the same 10-min intervals as in Figure 2 (analyzed between 1-1250 Hz),
comparing the bunker and abandoned bedrooms at low and high wind speeds. The abandoned bedroom has
consistently higher SPL levels than the bunker bedroom within the 4-40 Hz range, with very distinct shapes. At
the lowest frequencies (<2 Hz), SPL variations in both rooms have similar shapes and positions.

4. Discussion and Conclusions

Figure 4 shows Ys-octave analyses obtained from a 10-min average, corresponding to the period
shown in Figure 2A-B. In the bunker bedroom, the unweighted SPLs (Fig. 4A, grey bars) show a
broad peak at about 50 Hz (or two narrower peaks on slightly either side). The highest SPLs are re-
corded below about 4 Hz. Unweighted SPLs in the abandoned bedroom (Fig. 4B, grey bars) show
peaks at 8 and 12.5 Hz. There is relatively more energy in the abandoned bedroom above 4 Hz, but
less below this. In both cases A-weighted SPLs (red bars) merely reflect that which humans would
hear if present. As per Rule 012, this is the type of data required to establish permissible exposure lev-
els.

Rule 012 was informally applied to the data obtained from the Hogeveen home. No recordings were
made outside of the residence so the interior recordings used would a) be quieter than outside record-
ings and b) have a higher proportion of ILFN. The basic sound level is the lowest, 40 dBA, since it has
less than 9 nearby dwellings within a 451-metre radius and is further than 500 m from a heavily trav-
elled road. (Since outside night-time levels in the absence of IWT were impossible to measure, a 35-
dBA level is assumed for the remainder of these calculations.)
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Figure 4: These Y4-octave frequency histograms cover the same 10-min interval as shown in Fig. 2A and B,
wind speed 0.9 m/s and westerly wind (290°) on 03 Nov 2017, at 03:00H.

Two Class A adjustments are required. Assuming that a complaint is made in wintertime (the
season during which these recordings were made), there is a +5 dBA adjustment. The ambient sound
level with operational IWT is already 5 dBA below the basic sound level of 40 dBA, therefore, the
adjustment is the maximum of +10 dBA. Since the sum of these two is +15 dBA, the maximum pos-
sible of +10 dBA is taken. For the Class B adjustment, two cases were considered: no increase occurs
and one increase occurs for up to 60 days. This will give an adjustment of 0 dBA for the first case and
+5 dBA for the second. The night time limit is therefore 40 dBA + 10 dBA + 0 dBA = 50 dBA for the
base case, and 55 dBA is permissible for one period a year of up to 60 days. The daytime limit is the
night-time value + 10 dBA = 60 dBA. The C-weighted and A-weighted overall sound levels for the 10-
minute intervals captured on 01 and 03 November are shown in Table 2.

Table 2: dBC-dBA applied to the German data

dBA Leq 10-min | dBC Leq 10-min | Difference
Bunker bedroom (01Nov) 35.7 56.2 20.5
Abandoned bedroom (01 Nov) 394 60.9 21.5
Bunker bedroom (03 Nov) 30.9 39.9 9.0
Abandoned bedroom [03 Nov) 33.7 42.7 9.0

Since these aspects of Rule 012 are stipulated in A-weighted sound levels, and the controversial fea-
tures of IWT emissions are all in the ILFN regions, it is not surprising to find that these thresholds
would very rarely be breached by IWT. The conclusion is that these aspects of Rule 012 are largely
irrelevant. Moving, then, to the sections of Rule 012 dealing with ILFN, the question of whether sig-
nificant components exist is determined by section 3.2 [7]. The difference in C-weighted and A-
weighted sound levels must be 20 dB or more and there must be prominent, sharp peaks between 20
and 250 Hz. Figure 3 shows that there are prominent, sharp peaks in the bunker bedroom (blue lines)
between 40 and 50 Hz. The abandoned bedroom does not show sharp peaks, thercfore, they are not
considered tonal, even though they are prominent. From the differences in the C-weighted and A-
weighted sound levels, it can be seen that only the recording made on November 1, with high wind
speeds, exceeds the 20-dB threshold. Ironically, this is because of the increased wind noise in the
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ILFN regions. Section 4.5 (4) however, states that measurements should not be taken during high-
wind-speed conditions for exactly this reason. Therefore, this aspect of the Rule also fails to catch the
important soundscape features. Had it done, and the requirements of section 4.5 were met, the maxi-
mum penalty would be the addition of 5 dBA to the measured sound levels. If these then exceeded the
limits (between 50 dBA and 60 dBA as above) then the operator would be required to implement noise
attenuation measures and confirm that ILFN was no longer an issue.

When IWT are the source of ILFN, the rotating blades generate a series of pressure pulses at the
‘blade pass frequency’ (BPF), which is seen as a harmonic frequency series called wind turbine signa-
ture [14]. When synchronous IWT rotate at a constant rate, regardless of the wind speed, they will
share a common harmonic series [15]. The IWT near the Hogeveen home are asynchronous, their BPF
changes with wind speed. Given the sheer number of these IWT at the site, a single (‘clean’) IWT sig-
nature was not a reasonable expectation. Nevertheless, an analysis of the existence of harmonic series
was conducted on the recordings of the abandoned bedroom, at low and high wind speeds.

Figure S shows the 1-100-Hz region of Fig. 3 with the harmonic series starting at 1.36 Hz added as
dashed lines. The two main peaks at 8 and 12 Hz appear on this harmonic series as the 6™ and 9™ har-
monics (H6 and H9). There is a large peak at 1.36 Hz for the higher wind speed. The 8 and 12 Hz
peaks also appear on the harmonic series starting at 2.04 Hz; there is a small peak at 2.04 Hz. There is
also a peak at 6.8 Hz on this series for the lower wind speed. A further harmonic series starting at 0.68
Hz includes these three peaks (1.36 Hz, 2.04 Hz and 6.8 Hz) as well as the broad peak at 3.45 Hz.
There is no suggestion that peaks have moved between the two wind speeds although neither of the
peaks (1.36 and 2.04 Hz) is seen at the lower wind speed. Note that the resonant frequencies of the
bedroom are in the order of 60 Hz and upwards, with the peak just below 80 Hz likely being one such.
The peaks discussed above are therefore less than /19 of the cavity resonant frequencies and are not
likely to be attributable to these phenomena.

Abandoned Bedroom Harmonlc Series, Low va High Windspeed
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A re-evaluation of legislation regarding population exposure to ILFN has been urgently required for
decades [1]. The Canadian regulations here applied are similar to other regulations worldwide, and
equally unsuitable if the goal is to protect human health against chronic ILFN exposures. Symptomatic
complaints cwrently being ignored and/or misdiagnosed will predictably lead to a burden on future
healthcare costs. Although the proliferation of IWT is bringing this agent of disease [16] to centre
stage, the biases regarding how human health is impacted by airbome pressure waves (audible or not
and whatever the source) continue to impede a proper scientific investigation [17], and consequently,
proper protection of human populations and their offspring.
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This chapter consolidates what is known to date of the biological effects of airborne pressure waves
occurring within the infrasonic and lower frequency ranges of the acoustical spectrum, and that are
commonly referred to as infrasound and low frequency noise (ILFN).

In the Introduction, three reasons are given as to why there is a shortage of studies that properly evaluate
the biological response to ILFN:

1) The rudimentary segmentation of the acoustical spectrum, as shown in Figure 1 (compare to the
much greater segmentation of the electromagnetic spectrum);

2) The inappropriate use of the dBA metric to quantify ILFN, as explained by Figures 2-4; and

3) The indoctrinated, but scientifically indefensible, notion that “what you can’t hear can’t hurt
you”.

The basic principles related to biomaterials as related to ILFN exposure are provided in the section
Biomaterials and Human Anatomy. The viscoelastic properties of biological materials impart a non-linear
response to biological outcomes. Knowledge on cellular and tissue architecture, as well as on the basic
human anatomy of the fasciae, can provide insight as to how airborne pressure waves can cause lesions in
biological tissues, leading to clinically verifiable pathology.

The subsequent section, Laboratorial Studies, Field Studies and Biological Outcomes, describes the three

most prevalent study setups: laboratory and field-laboratory studies within occupational or residential
environments. Advantages and disadvantages of each type of experimental setup are explored.

In Laboratory studies:

a) Acoustic parameters can be precisely quantified and varied;
b) Exposure time can be precisely controlled;
c) There are numerous biological outcomes that can be examined.

In Occupational field-laboratories:

a) Acoustic parameters can be quantified but not varied in a scientifically controlled
manner.

b) Concomitant non-occupational exposures (after the end of the workday) must be
accounted for.

c) Prior ILFN exposures (fetal, childhood, adolescence) must be tallied.

d) The type of biological outcomes that can be explored are much more restricted.

In Residential field-laboratories:
a) Acoustic parameters are more difficult to quantify because, typically, they vary more
with time than in occupational field-laboratories.
b) All areas internal and external to the residence must be acoustically characterized.



c) Concomitant ILFN exposures occurring outside of the home (occupational, recreational)
must be accounted for.

d) Prior ILFN exposures (fetal, childhood, adolescence) must be tallied.

e) The types of biological outcomes that can be explored are very limited.

Specific biological outcomes in ILFN exposed humans and animal models are described in Section 4, Past
Relevant Studies. Specifically,

1) Vascular structures,

2) Collagen and connective tissue,

3) Heart cells and tissues, and

4) The hippocampus region of the brain.

Vascular structures

Under ILFN exposures, the demands of the organism’s blood flow can be substantial, leading to the
development of twisted and tortuous arteries in the ocular (Table 1) and gastric structures, in both human
and animal models. This could partially explain the reduced vision acuity reported in ILFN-exposed
individuals, as well as the gastrointestinal complaints documented in citizens living near airports, or in
“noise-exposed” industrial workers. Hemorrhagic events and other vascular abnormalities were observed
in respiratory system structures in animal models, and in humans exposed to occupational or residential

ILFN (Table 2).

Collagen and connective tissue

Collagen is considered to be the steel of the human body. Under long-term ILFN exposure, there is an
increased production of collagen in the vascular and respiratory system structures than can manifest as
clinical symptoms. This feature is partially explained by the architectural and viscoelastic properties of
biomaterials, as explained in Section 2.

Heart cells and tissues
ILFN exposed individuals commonly report heart arrhythmias. Laboratory studies have shown that

conditions associated with ventricular arrhythmias develop in animals exposed to ILFN. Additionally,
cardiomyocytes exposed to ILFN developed abnormal structures that persisted much time after ILFN
exposure ceased.

The Hippocampus
Learning and memory impairment develops in animals exposed to ILFN. It has been shown that ILFN-
induced neuronal death can occur in the hippocampus, and can therefore be responsible for the observed

cognitive deficits (unrelated to sleep disorders).

In Conclusion, exposure to infrasonic and lower frequency airborne pressure waves can cause cellular and
tissue damage depending on frequency, dB-level, and exposure time, while the viscoelastic properties
inherent to biological tissues impart a nonlinear response to this type of acoustic stressor. The underlying
objectives of most of the studies discussed herein are related to occupational exposures and do not
consider continuous exposures at less than 90 dB, nor are pressure pulsed trains presented within the
laboratorial acoustic environments. In residential environments however, these attributes are often
present. The simulation of residential exposures does not appear to have yet been integrated into
laboratory settings and protocols. The whole-body response also elicits the immune system, affects
organs of the reproductive system, changes receptor cells in the vestibular semi-canals and auditory
cochlea, and induces genotoxic effects, including teratogenesis. This is a pioneering field of science, still in
its infancy and urgently requiring scientists from multi-disciplinary areas of study because, ultimately, the
health of human populations and their offspring must be protected.
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Abstract

Within the context of noise-induced health effects, the impact of airborne
acoustical phenomena on biological tissues, particularly within the lower frequency
ranges, is very poorly understood. Although the human body is a viscoelastic-
composite material, it is generally modeled as Hooke elastic. This implies that
acoustical coupling is considered to be nonexistent at acoustical frequencies outside
of the human auditory threshold. Researching the acoustical properties of mam-
malian tissue raises many problems. When tissue samples are investigated as to their
pure mechanical properties, stimuli are not usually in the form of airborne pressure
waves. Moreover, since the response of biological tissue is dependent on frequency,
amplitude, and time profile, precision laboratory equipment and relevant physi-
ological endpoints are mandatory requirements that are oftentimes difficult to
achieve. Drawing upon the viscoelastic nature of biological tissue and the tensegrity
model of cellular architecture, this chapter will visit what is known to date on the
biological response to a variety of different acoustic stimuli at very low frequencies.

Keywords: infrasound, low frequency noise, health, cellular biology, tissue
morphology

1. Introduction

Airborne pressure waves are ubiquitous in all human environments and have
played vital roles in the survival, evolution, and development of the human species.
Under certain conditions, airborne pressure waves can be perceived as “sound”
by the human auditory system. Under other conditions, they may be perceived
as a whole-body or partial-body vibration. Some airborne pressure waves are not
consciously perceived at all. As human societies developed and became more tech-
nological, airborne pressure waves emanating from human-made devices became
ubiquitous and “noise” became a more serious issue. By the late nineteenth century,
noise and health studies began to flourish. In the early twentieth century, the
telephone and growing industrialization led to more in-depth studies of the human
hearing function. In 2011, a WHO document on the burden of diseases reflected the
seriousness of the ongoing “noise problem” [1].

The only airborne pressure waves considered of consequence for human health
were those that could be heard, i.e., “what you can’t hear can’t hurt you” (Figure1).
This notion justified the development of acoustic measuring devices and method-
ologies that concentrated solely on the audible portion of the acoustical spectrum.
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Within the audible segment (20-20,000 Hz), human auditory acuity is not evenly
distributed, and is more sensitive within the 800-7000 Hz range than it is to air-
borne acoustic events occurring below 500 Hz or above 15,000 Hz. Thus, early on,
scientists understood that in order to protect human hearing function and speech
intelligibility, the entire audible segment need not be considered, but rather, only the
frequencies at which the acuity was highest: 800-7000 Hz range. The development
of the A-frequency weighting and the resulting deciBel-A (dBA) metric allowed
acousticians and health professionals to assess acoustical environments simulating
this variability of human auditory acuity.

Figure 2 shows the frequency response curve for the dBA metric, clearly follow-
ing the human auditory response to airborne acoustic pressure waves.

While the dBA metric proved to be key for the protection of hearing and speech
intelligibility, it was insufficient for the assessment of airborne pressure waves
occurring outside of the 800~7000 Hz range. Figure 3 emphasizes the 800-7000 Hz
range within the dBA metric, and Figure 4 shows its application at 10 Hz. The dBA
metric is, therefore, unsuited for evaluating airborne pressure waves occurring at
frequencies below 800 Hz. Health effects that may be developing due to exposures
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Figure 1.
Acoustical spectrum showing the cassical three scgments (infrasound, audible, and ultrasound) with the
frequency and wavelength indicated at the cutoff of each segnicnt,
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Figure 2.
Frequency response curve for the deciBel-A metric (dBA) commonly used in noise-related legislation (2].
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Frequency response curve for the dBA metric applied to the range of highest human auditory acuity. Within
this frequency range, the dBA measurement will accurately reflect the airborne acoustical energy present in the
environment.
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Figure 4.

Frequency response curve for the dBA metric applied to infrasonic frequency ranges, showing a 70 dB difference
when cvaluated at 10 Hz. Within these lower frequency ranges, the dBA metric will significantly underestimate
the aivborne acoustical energy present in the environment.

at these lower frequencies cannot be properly studied if the dBA metric is being
used to characterize acoustical environments.

There is a shortage of studies that properly evaluate the biological response to
infrasonic (<20 Hz) or lower frequency (<200 Hz) airborne pressure waves. Three
important reasons for this have been provided above: the rudimentary segmenta-
tion of the entire acoustical spectrum into merely three “blocks” (compare to
segmentation of the electromagnetic spectrum), the unsuitability of the dBA metric
to quantify airborne acoustical pressure waves at these lower frequencies, and the
ingrained notion that “what you can'’t hear can’t hurt you.” These major hindrances
have been crystallized into mainstream science [3] and have served to significantly
impede scientific inquiry and human health protection.
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The goal of this chapter is to consolidate what is known on the biological
response to airborne pressure waves occurring within the infrasonic and lower
frequency ranges. A biomedical engineering approach is taken, whereby biological
organisms are viewed as structures of composite materials, with significant visco-
elastic components and organized in accordance with the principles of tensegrity
architectures. When airborne pressure waves impact these types of structures,
the biological response will depend on the type of biomaterial under study, it will
exhibit anisotropic properties, and it will vary nonlinearly with exposure time.
Depending on the physical properties of the airborne pressure waves (including
time profiles) and on the biostructure under study, mechanical perturbations are
relayed into cells and tissues through a variety of different pathways that, to date,
still remain unclear.

2. Biomaterials and human anatomy
2.1 Viscoelasticity

Viscoelasticity is an attribute given to bodies that exhibit both viscous and elastic
behaviors beyond the classical Hooke’s elastic model [4]. Viscoelastic materials
have three distinct properties not contemplated by Hookean models: creep, stress
relaxation, and hysteresis. Most biological materials have viscoelastic behaviors.

In a Hookean (or purely elastic) material, total deformation depends on total
load, and no further deformation occurs even if load is maintained. In viscoelastic
materials, however, when sufficient stress is applied and maintained, they may
continue to deform, even though stress load remains unaltered. This property is
called creep.

In a purely elastic material, the strain within the material is constant throughout
the application of the load; it does not vary with time, but only with the amount
of applied stress. In viscoelastic materials, when stress is applied and maintained,
strain can decrease with time. This property is called stress relaxation.

Consider repetitive or cyclical loads on materials. In purely elastic materials, peri-
odic loads will not alter the stress-strain curve. The pathway taken by the material
to deform is exactly the same pathway it takes to return to its original, equilibrium
position. In viscoelastic materials, however, the return to equilibrium may be dif-
ferent than the pathway used to get to the point of deformation (The word pathway
is here loosely used, and is meant to encompass all spatial, temporal and energetic
components of these types of movements.) This property is called hysteresis.

2.2 Tensegrity structures

Many structures in the natural world are organized in accordance with the
principles of tensegrity architecture—elements providing discontinuous compres-
sion are held together through elements of continuous tension [5]. Figure 5 shows
several examples of tensegrity structures.

Depending on the properties of the airborne pressure waves and biomaterial
under study, the propagation of mechanical perturbations throughout these types
of structures can reach long distances, without loss of structural integrity.

2.3 Cellular and tissue mechanotransduction

Cells and tissues are organized in accordance with the principles of tenseg-
rity architecture [8, 9]. This means that in addition to biochemical signaling,
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Figuress.

Tensegrity structures. A, Model showing elements of continnous tension and discontinuous compression.
B. Needle tower; by Kenneth Snelson, in the Hivshhorn sculpture garden (USA) [6]. C. Ieosahedron, first
designed by Buckminster Fuller in 1949 [7].

cells also communicate with their surroundings through mechanical signals.
Mechanosensitive receptors exist on cell surfaces, and mechanosensitive junctions
interconnect cells, thus forming tissues. Depending on the physical properties

of the airborne pressure waves and biomaterials under study, external airborne
mechanical perturbations can elicit a mechanical response, which, in a larger,
macroscopic view, can lead to clinically pathological situations.

2.4 The fasciae

The fascia is a sheet of connective tissue that uninterruptedly extends from head
to toe, suspended from the skeleton, and that provides the integrated supporting
framework for maintaining anatomical and structural form [10, 11]. That external
mechanical perturbations elicit responses at large distances away from the point of
entry is a well-known concept among scientists and health professionals who study
fasciae. When presented with external airborne pressure waves, fasciae can respond
by changing their structural properties: from a mechanical point of view, the fasciae
are ovganized in chains to defend the body against restrictions. When a restriction goes
beyond a specific threshold, the fasciae respond by modifying their viscoelasticity, chang-
ing the collagenic fibers, and transforming healthy fascial chains into lesioned chains [10].
One of the fascia’s key roles is that of shock absorption.

Connective tissue structures are ubiquitous forming all external surfaces of
vessels, nerves, organs, and muscles, and at the cellular level, the extra-cellular
matrix that surrounds and communicates with each individual cell. In addition
to maintaining structural integrity, the fasciae are the first line of defense against
external perturbations, playing important physiological roles in mobilizing the
immune system.

3. Laboratorial studies, field studies, and biological outcomes

Studying the effects of infrasonic or lower-frequency airborne pressure waves
on biological structures is a very complex undertaking, whether it be on cell cul-
tures, on animal models, or on human populations. Laboratorial studies, occu-
pational field studies, and residential field studies all have their own strengths
and weaknesses. When the latter go unrecognized, however, experimental design
flaws can ensue. In this section, the attributes of these different experimental
setups are discussed, and their weaknesses and strengths are explored. Together
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with the preceding section, this serves as a preamble to Section 4, where the
results of experimental studies are described in detail.

3.1 Laboratorial studies

Laboratories where infrasonic and lower frequency airborne pressure waves can
be applied in a controlled manner are in short supply worldwide, and those that
do exist are mostly associated with military installations. Laboratories emitting
airborne pressure waves with infrasonic and lower frequency components cannot be
randomly placed within residential environments; issues with neighbor disturbance
and public health would curtail its use, Moreover, the equipment used to generate
the airborne pressure waves is, typically, very large and very expensive, and few
sectors of society (other than military or space exploration industries) would have
the need for an extensive use of these types of installations.

In these laboratory settings, continuous or pulsed-trains of single-tone air-
borne pressure waves can be applied, as well as, broadband exposures that can be
accurately characterized. The fact that exposure times and acoustic parameters
can be precisely controlled is one of the strengths of laboratorial studies, allowing
for continuous time exposures, or occupationally simulated exposure schedules.
Immediate (hours or days) versus long-term (weeks or months) effects can also be
explored.

There are numerous types of biological outcomes that can be studied under lab-
oratorial conditions. Light-, electron- and atomic-force microscopy can be used to
study cellular and tissue structural properties, as well as their chemical composition
and content of bio-reactive elements. Polymerase chain reaction (PCR) techniques
can provide information on messenger RNA (mRNA) expression, allowing for the
identification of key pathways. With pharmacological intervention or gene knock-
out specimens, specific signaling molecules and pathways involved in the elicited
responses can be pinpointed. Additionally, control populations for comparison are
faitly easy to achieve—they are simply not subjected to the laboratorial exposures.

3.2 Occupational field laboratories

Occupational environments are exceptional field laboratories, as both short-
term (several months) and long-term (years) effects can be investigated in more
realistic acoustic environments. Typically, different workstations have different
acoustical features that can greatly depend on different machinery regimens. For
occupational field laboratories, acoustical characterizations of the workplace(s)
must be comprehensively undertaken and time exposures to each type of environ-
ment should be scored.

Exposure times at work must be differentiated from exposure times away
from work, i.e., when the work shift ends, workers leave the field laboratory, but
additional exposures to infrasonic or lower frequency airborne pressure waves
may be incurred (e.g., recreational, transportation). These must be documented.
Significant confounding factors may be introduced unless each subject’s residential
area is scrutinized and prior-exposure histories probed for fetal, childhood, and
adolescent exposures.

Possible biological outcomes within occupational field studies are more limited
when compared to laboratory exposures. Noninvasive testing can be imprecise,
and the minimally invasive testing (such as a blood chemistry analysis, X-ray, or
MRI) may also not be sufficiently precise to yield relevant data. It is also the case
that scientific knowledge on relevant biological outcomes that can be noninvasively
evaluated in exposed humans is still absent or, at best, very incomplete,
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Survivorship bias is a well-known confounding factor in human population
studies. In occupational environments, workers with more time on-the-job are
those who have survived throughout the years of professional activity, while
workers with less time in professional activity may exhibit more severe biological
outcomes. This phenomenon is often misinterpreted leading to inconclusive or
erroneous conclusions.

Control populations for exposures to infrasonic and lower frequency airborne
pressure waves have been a very difficult proposition, given the ubiquitous nature
of this stressor. One of the solutions to this profound problem is the scoring of
subjects into different groups as per their exposure. Within this context, control
groups are composed of individuals who have the least amount of cumulative (prior
and present) exposure, and not of individuals with zero exposure.

Different professions can provide different field laboratories, both in terms
of acoustic environment and time exposure schedules. For example, long-haul
truck drivers are typically exposed for more than 8 hours daily and, oftentimes,
sleep in the truck while it is idling, or while refrigeration systems are continu-
ously operating. Workers onboard ships, submarines, offshore oilrigs, aircraft,
and spacecraft (for example) can be exposed to significant amounts of infrasonic
and lower frequency airborne pressure waves for weeks or months at a time. The
wealth of information waiting to be gleaned from these types of field laboratories is
breathtaking.

3.3 Residential field laboratories

Field laboratories in urban, suburban, and rural residential settings are generally
designed to investigate environmental health effects due to human-made infrasonic
and lower frequency airborne pressure waves. Typically, these sources are associ-
ated with industrial complexes or infrastructure that, in turn, are usually linked
with important economic interests. In general, the amount and type of infrasonic
and lower frequency airborne pressure waves contaminating a home will depend on
the machine operation and/or the use of the infrastructure. For example, in most
urban and suburban areas, airports must close down between the hours of midnight
and 5 am. Some factories do not have night shifts and therefore also have daily
shutdown periods. Large refrigeration units, hydroelectric dams, and large volume
highways, however, must be kept running 24/7 and can also be viewed as continu-
ous sources of infrasonic and lower frequency airborne pressure waves. Wind
turbines are the latest addition to these type of sources although they are almost
exclusively within rural areas.

Comprehensive characterization of the acoustic environments in the different
residential areas must be undertaken (e.g., master bedroom, children’s bedrooms,
living-lounge areas), since room-resonance phenomena can significantly modify
the acoustic environment that is originally being induced and driven by external,
incoming airborne pressure waves. Additionally, wind can also influence the
spectrum, intensity and type of infrasonic and lower frequency airborne pressure
waves that exist within a room. This differentiation is readily achieved with proper
acoustic evaluations.

Residential exposure times are much more difficult to control, as they can differ
from room to room and on an hourly basis. Moreover, subjects may also be sleeping
within the “contaminated” environments, which can severely aggravate biological
outcomes. If exposure is concomitantly occurring during sleep and waking hours
(e.g., homemakers, workers from home, farmers), then biological outcomes may
be further aggravated. Leaving the home can be equated with a biological recovery
period (i.e., nonexposure period).
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Short-, medium- and long-term effects can be studied in residential settings
when the implementation of a new infrastructure or industrial complex is known
to be coming to the area. Biological outcomes should strive to be either noninvasive
or minimally invasive, and prior-exposure histories are fundamental for achieving
useful statistical data.

4. Past relevant studies

Numerous studies conducted over the decades have shed light on the biological
response to infrasonic and lower frequency airborne pressure waves and associated
symptomatic complaints. Due to space limitations, this discussion will only deal
with some of the vascular and collagenous abnormalities, cardiomyocyte changes,
and the hippocampus responses, as induced by different types of exposures. For
reasons explained in the section “Introduction,” all studies using the dBA metric
have been eliminated from consideration (with one exception in an occupational
setting). Selected studies mostly focus on the cellular and tissue changes observed
in laboratory, occupational, and residential settings, using light and electron
microscopy. The sequence in which the studies are presented does not follow the
classical anatomical order.

4.1 Vascular changes

In the mid-1960s, within a military setting, the immediate exposure to
10-60 Hz, at 118-140 dB, for 2 minutes, induced disturbances of the visual field
as reported by all five human subjects [12]. In 1985, laboratorial animal studies
exposed rats to tonal 8 Hz at 100-140 dB, 3 hours daily, for 5, 10, 15, or 25 days, and
examined the blood and lymph networks of the palpebral (eyelid) and bulbar (eye
globe) conjunctiva. Day 5: narrowing of all parts of the conjunctiva blood network
was observed, with decreased blood capillary lumens. Capillaries, precapillaries,
and arterioles were twisted, and blood component agglomerations were identified
in venous vessels. Day 10: conjunctiva capillaries were twisted and large vessel
diameters were decreased. Day 15: blood and lymph vessel tonus had changed,
and stagnation was present. Day 25: failure of tissue homeostasis was aggravated.
Capillary penetration was increased, as seen through tissue enlargement, and
significant agglutination was observed in the large vessels [13].

In a similar study, animals were exposed to 8 Hz at 100 dB, or to 16 Hz at
100 dB, 3 hours daily, for 1 month. Clinical and morphological evaluations were
conducted at days 3, 7, 15, 30, and also post-exposure at days 30, 60, and 90. Day 3:
clinical changes were not observed, but morphological changes were present:
edema in the upper and middle areas of the eyelid derma and heterogeneous
blood filling of vessels with extra-vascular erythrocytes were also observed. Fine
focal hemorrhages were identified under the corneous layer of the eyelid. Sclera
exhibited edema, and blood vessels were filled heterogeneously with stasis and
extra-vascular intraconjunctive hemorrhages. In the 8-Hz group, moderate edema
was present near the optical nerve, and the 16-Hz group exhibited perineural
hemorrhages in the optical nerve. Day 7: in both groups, conjunctiva blood vessels
had expanded and arteries in the oculus fundus were narrower and twisted. Eyelid
edema of the derma was identified in both groups. The most pronounced vascular
changes were found in the eyelid conjunctiva: stasis, edema, and pericapillary
hemorrhages. Sclera capillaries were overfilled with blood and extra-vascular
hemorrhages were observed. Day 15: in both groups, conjunctiva vessels were
narrower and twisted, and ocular globe conjunctiva exhibited nonvascularized
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areas. Vascular changes as seen previously were more expressed: edema, paresis .
state in capillaries (erythrocyte stasis), and extra-vascular erythrocytes. The

iris exhibited narrower vessels. Day 30: narrowed and twisted vessels were clini-
cally detected, with ocular fundus arteries and veins significantly narrowed and
twisted, more pronounced in the 16-Hz group. In the eyelid conjunctiva, derma
exhibited the same vascular changes seen before: edema and erythrocyte stasis.
Sclera arteries and veins were larger, overfilled with blood, and with the presence
of extra-vascular focal and diffuse hemorrhages with conjunctiva involvement. At
all time points, the 16-Hz group disclosed more destruction than the 8-Hz group.
Day 60 (30 days post-exposure): clinical evaluations revealed less twisted and nar-
row arteries and veins, but morphologica] recovery was slower. In the 8-Hz group,
moderate regeneration was observed in the eyelid conjunctiva epithelium. In the
16-Hz group, predominant retinal damage persisted. Day 90: no clinical changes
were observed in either group [14].

Within an occupational setting (reinforced concrete factory), vessel changes in
the palpebral and bulbar conjunctiva, and in the retina, were investigated among
214 workers (age range: 20-58 years), with 1-30 years of employment. Workers
were divided into two groups:

* Control group (n = 54): not occupationally exposed to significant levels of infra-
sonic and lower frequency airborne pressure waves.

* Exposed group (n = 160): tonal 8 and 16 Hz at 96-100 dB, simultaneously with
non-tonal 20-500 Hz at 91-93 dBA.

The exposed group was divided into subgroups as per years of professional
activity. Table 1 describes each subgroup and the vessel abnormalities found. No
such abnormalities were found in the control population [14].

Within a different occupational setting (aircraft industry), ocular changes
were studied in 23 male workers (average age: 42, range: 32-58 years). Lesions

Occupational exposure time 1-2 yrs 3-10 yrs 11-20 yrs 20-30 yrs
Number of workers 21 84 36 19

Palpebral and bulbar arteries (%)

Enlarged 0 82 8 0
Narrow 0 17 91 100
Twisted E 80 100 100
Retinal arteries (%)
Enlarged 0 0 R 0 0
Narrow o 0 91 100 100
Twisted 0 90 100 100 “
Retinal veins (%) V
Enlarged N 0 N 87 1 0
Narrow 0 13 88 100
Twisted N (lﬁ - 75 97 N 100
Table 1.

Yercentage of abuormal vessel changes seen in the palpebral and bulbar conjunctiva and retina among
accupationally exposed warkers {14].
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were observed in the blood-retinal barrier in 19 workers (lesion types: 13 inactive,

2 active, 4 mixed). Choroidal circulation was altered in 14 workers (late perfusion
with chronic features). Changes in retinal circulation were observed in four workers
(type: 1 occlusive, 1 exudative, 2 mixed). Three workers presented with optic neu-
ropathy (1 papillitis, 2 optic atrophy), and one exhibited sensorial retinal macular
detachment [15]. The immediate effects of tonal exposures with 8 Hz at 130 dB,

2 hours daily, for 1, 7, 14 and 21 days, also revealed a breakdown of the blood-retinal
barrier in the rat eye [16].

These studies strongly suggest that under the impact of infrasonic and lower
frequency airborne pressure waves, a vascular response is mounted by ocular struc-
tures and could be related to decreased visual acuity in workers. Data in Table 1
seem to indicate that, as exposure time progressed, vessels that were initially
enlarged ceased to exist, apparently being replaced with narrower and twisted
vessels. Enlarged vessels usually suggest the need for an increased blood supply.
However, given the sustained mechanical insult, making the vessels narrower and
twisting them throughout the structures may, in fact, reflect a more efficient blood
delivery system.

This concept is further reinforced by the observation of narrow and twisted
blood vessels in the gastric mucosa of rats, exposed to non-tonal, occupationally
simulated (aircraft industry) acoustic environments characterized as 6.3-25 Hz
at 70-90 dB and 40-500 Hz at 90-100 dB. Continuous exposure was applied, and
evaluations occurred at 1, 3, 5, 9, and 13 weeks. In 3-5 weeks, the gastric submucosal
layer exhibited significantly increased thickness, when compared to non-exposed
controls. This increased thickness was due to the proliferation of type IV col-
lagen. Arterial walls disclosed significant intima and media thickening, ruptured
internal elastic lamina, and thrombotic changes. In 9-13 weeks, neoangiogenesis
was observed, with the appearance of tortuous and twisted vessels. The authors
concluded that, in the stomach, continuous exposure induced fibrosis that could
be linked with neoangiogenesis, since collagen type IV is also an early marker
of neoangiogenesis [17]. One of the earliest studies investigating the long-term
effects of airborne pressure waves on gastric complaints was conducted in 1968,
in a residential setting where changes in gastric function were associated with
aircraft noise [18]. Within occupational settings, an increase in gastric complaints
was documented among boiler-plant workers, 2 years after the implementation
of mandatory hearing protection devices [19]. Among aircraft industry workers,
gastrointestinal problems were among the earliest to appear after 1-4 years of
professional activity [20].

Vascular changes were also identified in the liver structures of animals exposed
to02, 4, 8, or 16 Hz, at 90-140 dB, 3 hours daily, for 5-40 days. Exposures to 2 or
4 Hz induced less damage than exposures to 8 and 16 Hz. Single, 3-hour exposures:
with 2 or 4 Hz and 90 dB, no changes were observed in the hepatic structures,
while at 100-110 dB, liver parenchyma disclosed single fine hemorrhages. At
120 dB, increased arterial wall diameters were observed, as well as capillary lumen
expansion, indicating the development of ischemia. At 130-140 dB, the number of
hemorrhagic events increased, as did the number of affected hepatocytes. With 8
or 16 Hz exposures, damaged hepatocytes were present in the ischemic and non-
ischemic areas. Days 5-15: more pronounced hepatocyte changes were seen. Days
25-40: a gradual death of changed hepatocytes was observed [21].

Hemorrhagic events in the lung were documented as early as 1969, within the
Soviet and US space exploration studies, in dogs exposed to occupationally simu-
lated (spaceflight) wide-band frequency range at 105-155 dB, for 1.5 or 2 hours.
Hemorrhages up to 3 mm in diameter were observed beneath the pleura. As exposure
time and decibel level increased, the number of hemorrhages increased but never
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exceeded 3 mm in diameter. Microscopic analyses of the hemorrhagic sections dis-
closed ruptured capillaries and larger blood vessels [22]. In a laboratory setting, rats
received tonal exposures to 2, 4, 8, or 16 Hz at 90-140 dB, 3 hours daily, for 40 days.
Analysis time points were conducted after 3 hours, at 5, 10, 15, 24, and 40 days of
exposure, as well as during post-exposure times. Single, 3-hour exposures: with 2 or

4 Hz at 90-110 dB, mosaic hemorrhages were observed under the pleura, covering
the entire lung surface. With 8 Hz at 110 dB, more hemorrhagic expression was
observed. With 8 or 16 Hz at 120-140 dB, larger hemorrhagic foci were disclosed.
Within the alveolar capillary network and postcapillary venules, vessel diameters
were increased with 2 or 4 Hz at 90-110 dB, leading to large hemorrhages and peri-
vascular edema. Erythrocyte overflow in alveolar capillaries was observed with 8 or
16 Hz at 110 dB. With 8 or 16 Hz at 120 or 140 dB, lung tissue exhibited large hemor-
rhagic foci in the connective tissue septa of the bronchi-pulmonary segments. In all
exposure types, capillary changes were followed by alveolar epithelium desquama-
tion and basal membrane denudation. Longer exposures: with 8 Hz at 120 dB, acinuses
became filled with erythrocytes, and interstitial hemorrhagic foci caused a strong
deformation of the respiratory bronchioles. With 8 or 16 Hz at 140 dB, ruptured
vascular walls were observed leading to decreased alveolar lumen [23].

The highly invasive bronchoscopic evaluation with biopsy was performed
among a group of volunteer subjects, with occupational or residential exposures to
infrasonic and lower frequency airborne pressure waves, as detailed in Table 2.

Bronchoscopic observations in all patients revealed small submucosal, vascular-
like lesions (“pink” lesions), located distally in both tracheal and bronchial trees,
and uniformly distributed bilaterally near the spurs. Biopsies were performed on the
abnormal mucosa (pink lesions) and on the apparently normal mucosa (outside of
the pink lesions). In the non-pink areas, some vessel wall thickening was visible. In
the pink areas, the basal membrane disclosed abnormal neovascularization, with
thickened blood vessel walls and scarce lumen. No gender differences were
identified [24].

4.2 Collagen and connective tissue

Collagen, composed of triple-helix tropocollagen chains, is the most abundant
protein in the human body, a key component of the fasciae, and is produced by
fibroblast cells. It has long since been considered as the “steel” of the human body
[25], but its energy storage capacity has been shown to be 10 orders higher than in
spring steel [26]. Different types of collagen have different mechanical properties.
Type IV collagen (increased in the exposed gastric mucosa [17]—see above), is
organized into X-shaped structures and is commonly found in the basal membrane
of arterial walls, hence its increased expression during angiogenesis.

Inday 5 of the eyelid-and-bulbar-conjunctiva animal studies (see above [13]),
collagen fibers in the connective tissue were enlarged, as were some fibroblast
nuclei; onday 10, adipose cells in the connective tissue had been redistributed and
positioned in the vascular areas of the conjunctiva. In the second animal study
described above [14], day 3 included edema of the sclera causing separation of colla-
gen filaments in the 16 Hz group, and by day 7, this was observed in the 8-Hz group
as well; day 15: focal and disseminated disorganization of sclera collagen fibers was
observed in both groups; day 30: homogenization and disorganization of collagen
in the derma while, in the sclera, collagen fibers were persistently separated due to
edema, with some undergoing dystrophic and necrotic changes. Slow regeneration
was observed during the post-exposure periods.

In the lungs of dogs studied within the scope of space exploration (see above
[22]), focal enlargement of the alveoli involved the stretching of connective tissue
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Profession/type of exposure ‘ Gender Age Smokmg .
Aircraft tcchnici‘.:\n. o Male 48 Mild
Aircraft technician - W I;/Ialé 7 52 No

- hAircrafttechnician Mal; - 59 Mild
Combat pilot Male 61“. - MI\?o N
Helicopter pilot o o Male 59 Moderate R

A Aircraft pilot o iﬂ:k 54 No
Merchant marine o Male 3% - Nc: o
Militaryhelit;c;ptcr nurse Female 56 - No
Flight attendant Female 36 No

. Flightattendant 7. A Female - ?;9 No

a Flight attendant - Female o 40 No
Homemaker i - Female 54 Mild
Homemaker 7 7Fe.n;avl: 59 No

Table 2.
Description of subjects who received bronchoscopic evaluations with biopsy [24].

structures of alveoli walls. In the biopsy images of the bronchoscopic study (see
above [24]), non-pink areas disclosed a thickened basement membrane with abnor-
mal amounts of collagen, while the pink areas disclosed an even thicker membrane
with very large amounts of collagen. The abnormal neovascularization was embed-
ded within collagen bundles. Retraction of structures neighboring the collagen
fibers was not observed. A marked reinforcement of the cytoskeleton and intercel-
lular junctions was seen in the pink areas, as compared to non-pink areas. The five
individuals that disclosed images of collagen fiber degeneration and disruption also
tested positive for antinuclear antibodies.

Under an occupationally simulated acoustic environment, characterized as
20-200 Hz at 70-90 dB (aircraft industry), and occupationally simulated exposure
schedules (8 hours daily, 5 days weekly, weekends in silence), focal interstitial
fibrosis was found in the lung parenchyma of rats after a cumulative 4000-hour
exposure. Additionally, thickened alveoli walls and dilated alveoli were observed [27].
Tracheal epithelium in similarly exposed rats disclosed significant subepithelial
fibrosis [28, 29], and with longer occupationally simulated exposures, the sub-
epithelial layer became composed of hyperplastic collagen bundles, some with a
degenerative pattern. Cellular edema was also observed [28, 30].

Within an occupational setting (aircraft industry) and investigating long-term
outcomes, high-resolution CT scans of the lungs and respiratory function tests were
provided to 21 nonsmoker male workers, who were divided into two groups: with
(n = 7, average age: 42) and without (n = 15, average age: 36) complaints of airflow
limitations. There was a significant relationship between the presence of symptoms
and images of lung fibrosis through the CT scan. No differences existed among the
groups when comparing the percentage of predicted values of lung function [31].

Fasciae abnormalities have been most prominently studied in the pericardia of
exposed workers, subsequent to autopsy findings in an aircraft industry worker that
disclosed a grossly thickened pericardium [32]. Pericardial morphological changes
were studied among 12 male workers: three aircraft technicians, four fixed-wing
aircraft pilots, four helicopter pilots, and one long-haul truck driver. Pericardial
samples were removed with informed consent of the patient and Ethics Committee



Acoustics and Biological Structures
DOI: http://dx.doi.org/10.5772/intechopen.82761

approval, at the beginning of cardiac surgery (prescribed for other reasons by

the National Healthcare Service). In all cases, there were no visual adherences, or
inflammatory aspects and pericardia were grossly thickened. The classical, three
pericardial layers were identified: serosa, fibrosa, and epipericardium. However,

in all cases, the fibrosa had split in two and, in between, a new layer of loose tissue
was observed, consisting of vessels, nerves, arteries, and lymphatics surrounded
by adipose tissue. Both fibrosa layers were composed almost entirely by wavy,
interwoven collagen bundles, surrounded by numerous cytoplasmic extensions
(whose mother cell was difficult to identify), and interspersed with some elastic
fibers. The new, loose tissue layer sandwiched in between the split fibrosa contained
blood and lymphatic vessels, adipose tissue, and nerves. Both the loose tissue layer
and the fibrosa layers contained macrophages and vascular hyperplasia, also seen
in lymphatic vessels [33-36]. Pericardial and cardiac valve thickening has also been
confirmed through echocardiography studies in occupational settings (aircraft [37]
and commercial-airline industries [38]), with thickness increasing with increasing
exposure time. In residential settings, pericardial and valve thickening [39] and
increased arterial stiffness [40] were observed in populations chronically exposed
to military-training exercises [39], and transportation systems [40].

4.3 Heart cells and tissues

In 1983, electron microscopy techniques were used to study animal myocardia
exposed to single and multiple infrasonic exposures of 4-16 Hz at 90-150 dB,
3 hours daily, for 45 days, and post-exposure time points were included. No changes
were observed with single exposures at 4-6 Hz and at less than 100 dB, when
compared to non-exposed controls. Single exposure with 4-10 Hz at 120-125 dB:
induced decreased arterial diameter and capillary expansion, with resulting focal
ischemia. Images of intracellular myocytolysis were frequently found. These pro-
cesses were reversible. Multiple exposures with 4-10 Hz at 120—125 dB for 5-25 days:
ventricle fibrillation and subsegmental contractures in ischemic foci were identi-
fied. Myofibril fragmentation was observed in the Z-line, sarcoplasmic reticulum
structures were absent, cell nuclei were deformed, and chromatin was found accu-
mulated under the nuclear membrane. post-exposure: intracellular regeneration was
concomitant with damaged cells. In surviving cells, mitochondria were increased
in number and size, and both myofilaments and sarcoplasmic reticulum elements
were being created. Intracellular regeneration was slow and ended with the creation
of Z-lines, after which myofibrils became normal and myocardiocytes completely
recovered. Single exposure with 10-15 Hz at 135-145 dB: more pronounced myo-
cardial damage, with partial death of myocardiocytes, resulting in myocardiocyte
dystrophy. Damaged cells included chromatin condensation and redistribution to
the nuclei membrane. Less damaged cells regenerated after 5-10 days post-exposure.
Multiple exposures with 10-15 Hz at 135-145 dB: persistent myocardial ischemia
related to vascular changes and accompanied by cardiocyte damage. After 15-25 days
post-exposure, recovered cells began functioning normally despite the presence of
abnormal structures within the cellular cytoplasm, namely, giant mitochondria [41].

Cardiac injury was studied in rat cardiomyocytes exposed to tonal 5 Hz at
130 dB, 2 hours daily, for 1, 7, or 14 days. Days 1-7: SERCA?2 (sarcoplasmic reticulum
Ca** ATPase 2, an enzyme with calcium-transporting properties and involved in the
decomposition of ATP into ADP) was significantly increased, and swollen mito-
chondria were observed in the cardiomyocytes. Day 7: SERCA2 was significantly
decreased and an increased number of swollen mitochondria were observed. Day
14: SERCA?2 was significantly decreased and platelet aggregation was found in the
intercellular substance. Intercellular calcium ion (Ca™) concentration significantly
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increased with increasing exposure time [42]. With similar exposure protocols,
another study repeated the SERCA2 and intercellular Ca™ concentratlons, butalso
included evaluations of the expression of whole cell L-type Ca®* currents (WLCC)
and the mRNA explessmn of a subunit of the L-type Ca* channel (LCC). SERCA2
and intercellular Ca** concentrations behaved as described immediately above,
while the expression of WLCC and mRNA expression of LCC increased with
increasing exposure time [43].

For three continuous months, rats were exposed to non-tonal, occupationally
simulated (aircraft industry) acoustical environments characterized as 6.3-25 Hz at
70-90 dB and 40-500 Hz at 90-100 dB. Ventricular cardiac muscle and interstitial
fibrosis were quantified and compared to non-exposed controls. Exposed rats
disclosed a 97.5% increase in fibrosis in the left ventricle, an 81.5% increase in the
interventricular septum, and an 83.7% increase in the right ventricle, No significant
differences were found in the mean values of cardiac muscle in the left and right
ventricles, when compared to non-exposed controls. However, the fibrosis-to-
muscle ratio was significantly higher in the exposed rats, indicating significant
ventricular myocardial fibrosis [44].

In another study, rats were exposed to a non-tonal, occupationally simulated
(textile mill) environment rich in infrasonic and lower frequency components,
under an occupationally simulated schedule (8 hours daily, 5 days weekly, weekends
in silence), for 1, 3, 5, and 7 months. Ventricular coronary artery caliber, artery wall
thickness, and size of arterial perivascular tissue were quantified in a total of 130
arteries (61 exposed and 69 controls). No changes were observed in arterial Jumen
caliber, and in arterial wall thickness, when compared to non-exposed controls.
Perivascular tissue was more prominent in the exposed samples and seemed to
exhibit fibrotic development. Lumen-to-wall ratio showed no differences, while
wall-to-perivascular-tissue ratio showed a significant increase, as compared to non-
exposed controls [45].

In animals exposed to 2-20 Hz peaking at 114 dB, for 28 continuous days,
ventricular arteries were studied as to the dimensions of lumen, wall, and
perivascular space. An additional group of animals received the same exposure
but were treated with dexamethasone (a corticosteroid). Blind evaluation of 31
arteries disclosed increased perivascular spaces in the exposed groups, reflected
in the significantly reduced wall-to-perivascular-space ratio, as compared to
non-exposed controls. No changes were observed in the lumen-to-wall ratio. With
dexamethasone treatment and exposure, no differences were observed in the
wall-to-perivascular-space ratio, as compared to controls, suggesting an underly-
ing inflammatory mechanism [46].

Gap junctions are a fundamental component of intercellular communication,
allowing inorganic ions and small water-soluble molecules to pass directly from
one cell’s cytoplasm to another. Gap junctions are formed by protein complexes
(connexons) each composed of six subunits made of the protein connexin.
Cardiac connexin43 (Cx43) is a component of gap junctions, and its reduc-
tion in combination with increased collagen deposition and interstitial fibrosis
has been associated with ventricular arrhythmias [47]. Within this context,
rats were exposed to non-tonal, occupationally simulated (aircraft industry)
acoustical environments characterized by 6.3-25 Hz at 70-90 dB and 40-500 Hz
at 90-100 dB, for three continuous months. Immunohistochemical quantifica-
tion of Cx43 was conducted on the left ventricle, interventricular septum, and
right ventricle. Significantly decreased Cx43-to-muscle ratios were found in the
exposed rats, as compared to non-exposed controls, suggesting the possibility of
arrhythmogenic consequences [48].
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4.4 The hippocampus

Prior studies have shown that the hippocampus is involved in learning and
memory impairment, such as that seen in rodents after infrasound exposure
[49]. The hippocampus—Ilocated between the cerebral hemispheres and the
brainstem—was classically considered as part of the limbic system. The hippo-
campus proper is divided into four regions (CA1, CA2, CA3, and CA4), each with
different input and output pathways. The Dentate Gyrus (DG) is an additional
hippocampus structure and that contributes to the formation of new episodic
memories, and spontaneous exploration of novel environments. In the central
nervous system (CNS), neuroglia consists of the non-neuronal cells (oligodendro-
cytes, astrocytes, ependymal cells, and microglia) and is often referred to as the
connective tissue of the brain. Glial cells surround neurons to hold them in place,
supply them with oxygen and nutrients, insulate them from one another, destroy
pathogens, and remove dead neurons.

Glial fibrillary acidic protein (GFAP) is an intermediate filament protein
expressed by numerous cells within the CNS, and although its exact function
remains unknown, it appears to be involved in maintaining the mechanical strength
of astrocytes. The expression of GFAP was studied in the brains of mice exposed
to 16 Hz at 130 dB, 2 hours daily, for 1, 7, 14 21, or 28 days. GFAP expression was
increased in the hippocampus, cortex, and hypothalamus in a time-dependent
manner [50].

Corticotrophin releasing hormone (CHR) is a peptide hormone involved in the
stimulation of the pituitary synthesis of ACTH (adrenocorticotropic hormone) as
part of the hypothalamic-pituitary-adrenal axis’ response to stress. Corticotrophin
releasing hormone-receptor 1 (CHR-R1) has wide expression in the CNS. It plays
important roles in fear learning and consolidation in the amygdala, in stress-related
modulation of memory function in the hippocampus, and in arousal regulation in
the brainstem. Prior studies showed that infrasound exposures caused an upregula-
tion of CRH and CRH-R1 in neurons of the hypothalamic paraventricular nucleus [51].
Recent studies have also shown that CRH is expressed in activated microglial cells [52].
Within this context, rats and in vitro cultured microglial cells were exposed to 16 Hz
at 130 dB for 2 hours, after which changes in CHR-R1 were examined. Ir vivo expo-
sure disclosed activation of microglial cells and an upregulation in the expression
of CRH-R1 in the hypothalamic periventricular nucleus. In vitro exposure disclosed
that, in the absence of neurons, microglial cells were activated and CRH-R1 expres-
sion was upregulated. These data suggest that both neurons in the hypothalamic
periventricular nucleus and microglial cells are effector cells for infrasound-elicited
responses [51].

The transient receptor potential cation channel, subfamily V, member 4
(TRPV4) protein acts as a calcium channel that is also mechanosensitive. It plays
important roles in the systemic regulation of osmotic pressure by the brain, in
skeletal growth and structural integrity, in airway and lung function, retinal and
inner ear function, and in pain. Animals were exposed to 8 or 16 Hz at 90, 100 or
130 dB, 2 hours daily, for 14 days. Rat learning and memory abilities were most
severely impaired with 16 Hz at 130 dB at days 7 and 14, with prominent loss of
hippocampal CA1 neurons, as compared to non-exposed controls. Significant
astrocyte and microglial activation was seen in the hippocampus after days 1
and 7, and before neuronal apoptosis became evident. In vivo pharmacological
intervention causing the inhibition of glial activation protected against neuronal
apoptosis. In vitro, exposed glial cells released proinflammatory cytokines, a key
factor for neuronal apoptosis. In both in vive and in vitro, expression levels of
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TRPV4 were increased as compared to non-exposed controls. Pharmacological
or knock-out intervention of TRPV4 in cultured glial cells decreased the levels

of inflammatory cytokines and attenuated neuronal apoptosis. This study also
demonstrated the involvement of calmodulin and protein kinase C signaling
pathways in the response to infrasonic exposures. These data suggest that TRPV4
expressed by glial cells is potentially a key factor in infrasound-induced neuronal
impairment [53].

Neonatal rat hippocampal astrocyte cultures were exposed to 16 Hz at 130 dB for
15, 30, 60, 90, 120, and 240 minutes. Extra-cellular glutamate levels increased with
increasing exposure time, and at 90 min, there was a 100% increase over baseline.
The astroglial expression of Cx43 (connexin43—see above) was increased, as
compared to non-exposed controls, as was the synthesis of Cx43 mRNA. Through
additional evaluations using pharmacological and knock-out interventions, the
authors concluded that infrasonic exposures induced astrocytes to release gluta-
mate, and that Cx43 gap junctions were required for the exposure-induced gluta-
mate release [54].

The endocannabinoid system includes lipid-based retrograde neurotransmit-
ters, expressed throughout the CNS, and involved in fertility, pregnancy, pre-and
postnatal development, appetite, pain-sensation, mood, and memory. Animals
were exposed to 16 Hz at 130 dB, 2 hours daily, for 14 days. Cannabinoid (CB)
receptors 1and 2 in the CA1 hippocampal region of the exposed rats were down-
regulated in a time-dependent manner, as compared to non-exposed controls.
Apoptotic cells in the CA1 only became obvious after day 5, and cell death coincided
with the decreased expression of CB receptors. Through pharmacological interven-
tion, activation of CB receptors significantly reduced the number of apoptotic
cells, ameliorated the behavior performance of exposed rats, and reduced the
infrasound-elevated levels of proinflammatory cytokines. These data suggest that
CB receptors could potentially serve as promising targets for future treatments
against infrasound-induced injury [55].

Fibroblasts synthesize extracellular matrix (glycosaminoglycans, reticular,
and elastic fibers) and collagen, and, in addition to their structural role, fibro-
blasts are also important for mounting the immune response to tissue damage.
Fibroblast growth factors (FGF) signal through fibroblast growth factor recep-
tors (FGFR). The fibroblast growth factor 2/fibroblast growth factor receptor 1
(FGF2/FGFR1) signaling pathway was investigated in animals and in cultured
astrocytes, exposed to 16 Hz at 150 dB, 2 hours daily, for 1, 3, or 7 days. In both
experimental models, astrocyte activation increased with exposure time and
astrocyte-expressed FGFR1 was downregulated as compared to non-exposed
controls. Pharmacological intervention using FGF2 exerted an inhibitory
effect on infrasound-induced astrocyte activation, inhibited the elevation of
proinflammatory cytokines, upregulated the expression of FGFR1, and allevi-
ated neuron loss in CA1 hippocampus region. Inhibition of the FGF2/FGFR1
pathway aggravated astrocyte-mediated inflammation after infrasonic exposure.
The authors concluded that astrocyte-mediated inflammation was involved in
infrasound-induced neuronal damage and that the FGF2/FGFR1 pathway played
a key role [56].

In a laboratory setting, rats were exposed to tonal 8 Hz at 140 dB, 2 hours daily,
for 3 days. A post-exposure, 1-week time point was also established. Significant
damage of hippocampus morphology was observed in exposed rats, and recovery
was seen after 1 week of post-exposure. Neuronal apoptosis was significantly
increased after 24- and 48-hour exposures, as compared to non-exposed controls,
and then decreased after 1 week post-exposure. Expression of heat shock protein 70
(HSP70) peaked at 24 hours and was decreased at 48 hours [57].
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5. Conclusions

Exposure to infrasonic and lower frequency airborne pressure waves can cause
cellular and tissue damage depending on frequency, dB-level, and exposure time,
while the viscoelastic properties inherent to biological tissues impart a nonlinear
response to this type of acoustic stressor. The complex mechanosensitive and
biochemical cellular signaling pathways mediating this cellular damage have not yet
been pinpointed, although fasciae structures and connective tissues (including the
neuroglia) seem to be the most sensitive under longer term exposures. Immediate
exposures appear to induce inflammatory processes that do not seem to be main-
tained with longer exposures.

Widespread vascular involvement (not limited to the biological structures
addressed herein) was observed in palpebral and bulbar conjunctiva and retina,
gastric mucosa, liver structures, lungs, pleura and tracheae, alveoli, pericardia, and
coronary arteries. This vascular response may (unsuspectingly) be the underlying
cause of many symptomatic complaints. Cognitive deficits oftentimes documented
within residential field laboratories may not merely be due to sleep deprivation,
but also to hippocampal neuronal damage. Fasciae morphogenesis speaks to the
demand on the whole-body structural integrity elicited by this type of external
mechanical insult, while collagenous growths and hemorrhagic events of a focal
nature may reflect concomitant resonance phenomena.

Recovery periods are not linear, and 2-hour daily exposures imply a 22-hour
nonexposure period. This presents a problem for continuous exposures, such as
those encountered in some professional activities and most residential environ-
ments. The underlying objectives of most of the studies discussed herein are related
to occupational exposures and do not consider continuous exposures at less than
90 dB, nor are pressure pulsed trains presented within the laboratorial acoustic
environments. In residential environments, however, these attributes are often
present. The simulation of residential exposures does not appear to have yet been
integrated into laboratory settings and protocols.

The whole-body response also elicits the immune system, affects organs of
the reproductive system, changes receptor cells in the vestibular semicanals and
auditory cochlea, and induces genotoxic effects, including teratogenesis. This is a
pioneering field of science, still in its infancy and urgently requiring scientists from
multidisciplinary areas of study because, ultimately, the health of human popula-
tions and their offspring must be protected.
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MDC inviles public com-
ments on potential catfish reg-
ulation changes on the Mfissis:
sippi, Missouri, and Si. Francis
rivers

ilertions de-

[ SenvingiNatire

MDC invites public comments

Feawre

ews Release

and Missouri rivers, and reg-
ulation changes do not appear
to be necessary to maintain
these populations or prevent
overfishing. However, NDC
is idering changes o man-

signed 1o mect the desires of
big rivers catfish anglers and
harvesters.

The Missouri Depart-
ment of Conscrvation
(MDC) is secking pub-
lic input on potential
regulation changes for
both recreational and
commiercial calfish
harvest in somec big
rivers of the state.

People can  leam
aboul and comment on
the potcutial regula-
tion changes by going
to https://mdc.mo.gov/
contact-cngage/pub-
lic-commenting-op-
portunities/big-rivers-cal-
fish-assessment.The comment
period will end August 15,

021.

Bluc catfish and flathead cat-

agement strategics and harvest
regulations to better meet the
desires of big rivers caifish an-

glers and harvesters.

“These potential regulation
changes can help MDC man-
age cailish fishcrics on Mis-
souri's big rivers, but we need
o i ian's

fish support imp sport
fisheries on the Mississippi
and Missouri rivers, as well
as a commercial fishery on
the Mississippi River and a
small portion of the St. Francis
River. Our studics confinned

opinions aboul calfish angling
and harvest before moving for-
ward,” said Joe McMullen, an
MDC scientist who's involved
with calfish management in
the state. “After we collect

that current
proaches continuc to support
healthy and sustainable blue
catfish and Mathead calfish
populations in the Mississippi

You

sport and comuncrcial fisher-
ies accordingly. Depending an
public sentiment we may also
decide to retain our current
management  strategies and
harvest regulations.”

Poicatial sport fishery regula-
tions include:

Establish a minimum Iength

limit of 18, 21, or 24
@ inches for bluc caifish

{ and fathcad catfish on
the Mississippi and/or
Missouri rivers (cur-
rently there is no mini-
mum length limit).

Maintain the current
daily limit of 5 bluc
calfish per day on the
Missouri River but cs-
fablish that only 1 blue
catfish over 30-inches
in length may be kept
as a part of that limil.

Polential commercial
fishery regulations include:

Establish a minimum length
limit of 18, 21, or 24 inches
for bluc calfish and flathead
catfish on the Mississippi and
St. Francis rivers (currently
the minimum length limit is
15-inches).

People can learn more about
the regulations being con-
sidered and view associated
rescarch reports and summa-

and implement harvest regu-
lations that can improve both

bo(a jOuFMLO Qﬂﬁ/{j :

ap-  public we can lai- ries at: hitps://rescarch.mde,
lor our i mo.gov/proj ig-ri L
to mecl the desires of fishers  fish-assessmenl.

NOTICE OF PUBLIC HEARING

Notice is hiereby given that the Boone County Commission will conduct a Public
Hearing for the purposc of readapting the Boone County Zoning Regulations,
including revisions to Section 2, Definitions; Section 15.G, Conditional Use
Permits for Commercial Wind Energy Conversion Systems; and Section 29,
Wind Energy Conversion Overlay District on the tollowing date:

Tuesday, July 27, 2021 at 7:00 PM; Boone County Government Center,
Commission Chambers, 801 E. Walnut St., Columbia, MO

The Boonc County Commission will also hold two Public Mectings for citizens
to provide ding the above regulati
on the following dates:

Wednesday, August 11, 2021 at 6:30 PM; Southern Boone Schools, Central
Office Board Room, 5275 W. Red Tail Drive, Ashland, MO

‘Tuesday, August 24, 2021 at 6:30 PM; Harrisburg High School Gymnasium,
801 S. Harris St, Harrisburg, MO

Copies of the proposed regulations may be obtained at the office of Boone
County Resource Management, 801 E, Walnut St,, Rm. 315, Columbsia, or on our

website at: www.showmehoone.com/resource-management/WECOD

C.L. Richardson Construction
All Types of Excavating Work 573-657-9557
15475 Highway 63 South Ashland Missouri

Boonc County Journal * Wedncsday, July 14, 2021
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AFFIDAVIT OF PUBLICATION

BC RESOURCE MANAGEMENT

I, Christian Crawford, being duly sworn according to law, state that | am one
of the publishers of the Columbia Daily Tribune, a daily newspaper of
general circulation in the County of Boone, State of Missouri, where
located; which newspaper has been admitted to the Post Office as
periodical class matter in the City of Columbia, Missouri, the city of
Publication; which newspaper has been published regularly and
consecutively for a period of three years and has a list of bona fide
subscribers, voluntarily engaged as such, who have paid or agreed to paya
stated price for a subscription for a definite period of time, and that such
newspaper has complied with the provisions of Section 493.050, Revised
Statutes of Missouri 2000, and Section 59.310, Revised Statutes of Missouri
2000. The affixed notice appeared in said newspaper on the following
consecutive issues:

1st Insertion 07/11/21
2nd Insertion
3rd Insertion
4th Insertion
Sth Insertion
6th Insertion
7th Insertion
8th Insertion
9th Insertion
10th Insertion
11th Insertion
12th Insertion
13th Insertion
14th Insertion
15th Insertion
16th Insertion
17th Insertion
18th Insertion
19th Insertion
20th Insertion
21st Insertion
22nd Insertion

134.10
‘ By ﬂ _Z /' A/ ;
7
/‘
Subscribed and sworn to before me thisz of QM , 2021

N0

Notary Public

SANDRA L ROTHER
Notary Public - Notary Seal
STATE OF MISSOURI
Comm. Number 15638071

Boone Count
My Commission Expires: Sep. 9, 2023

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will
<onduct a Public Hearing for the Ppurpose of readopting the Boone
County Zoning Regulutions, incl g revi 10 Secdon 2,
Definitions; Section 15.G, Conditional Use Permits for Comumercial
Wind Encrgy Canversion Systems; and Section 29, Wind Encrgy
Conversion Overlay Diswrict on the following dare:

Tuesday, July 27. 2021 ut 7:00 P: Boone Couaty Goverument
Center, Commbsion Chambery, 801 E. Walnut St., Colurubia, MO

‘The Boone County Commission will also hold two Public Mcctings
for citizens to provide & the above regulatl
on the following dares:

Wednesdsy, August 11, 2021 a1 6:30 PM; Soathern Boone Schooks,
Central Office Board Room, 5275 W, Red Tail Drive, Ashland, MO

Taesday, Augast 24, 2021 st &30 PM; Harrisborg High Schaal
Gymnasiom, 8. 8. Harris St, Harrisbarg, MO

Copics of the proposed regulations may be obtained at the office
of Boonc County Resource Management, 201 B, Walgut St.,
Rm. 15, Colurabio, or on our

website at: m.shwmbwm.mmwmmggmuwk'gog




AFFIDAVIT OF NOTICE OF PUBLIC HEARING

STATE OF MISSOURI ) ss
County of Boone )

| hereby swear that the affixed notice of public

hearing was posted at Ashland City Hall, located
at 109 W. Broadway, Ashland, Missouri on the

‘Z day of j(}\/\/ , 20 7/\

ay —— date 7-J3 - T\

[f/ =
arin Ratermann

Subscribed & sworn to before me thls \3
of U

p w % de

Notary Public

Q&u \o L. ENenS

Printed Name

Dl Sl St Vet Mt sl Nt Dl e Nt ot Nent S Nt el et

§ PAULA L. EVANS

Notary Public - Notary Seal
STATE OF MISSOURI
Boone County
My Commission Expires: Mar. 4, 2022
Commission # 14398153
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Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER
801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730

(573) 886-4330 FAX (573) 886-4340
DIRECTOR
BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will conduct a Public
Hearing for the purpose of readopting the Boone County Zoning Regulations,
including revisions to Section 2, Definitions; Section 15.G, Conditional Use
Permits for Commercial Wind Energy Conversion Systems; and Section 29,
Wind Energy Conversion Overlay District on the following date:

Tuesday, July 27,2021 at 7:00 PM; Boone County Government Center,
Commission Chambers, 801 E. Walnut St., Columbia, MO

The Boone County Commission will also hold two Public Meetings for citizens
to provide comments regarding the above regulations
on the following dates:

Wednesday, August 11, 2021 at 6:30 PM; Southern Boone Schools, Central
Office Board Room, 5275 W. Red Tail Drive, Ashland, MO

Tuesday, August 24, 2021 at 6:30 PM; Harrisburg High School Gymnasium,
801 S. Harris St, Harrisburg, MO

Copies of the proposed regulations may be obtained at the office of Boone
County Resource Management, 801 E. Walnut St., Rm. 315, Columbia, or on our
website at: www.showmeboone.com/resource-management/ WECOD




BOONE COUNTY COMMISSION

PUBLIC MEETING ON PROPOSED WIND FARM REGULATIONS
SOUTHERN BOONE COUNTY SCHOOLS, CENTRAL BOARD OFFICE
5275 W. REDTAIL DRIVE, ASHLAND, MISSOURI
(573) 886-4330

Minutes 6:30 P.M. Wednesday, August 11, 2021

Present: Southern Boone County Commissioner, Justin Aldred; Resource Management Director, Bill Florea;
Resource Management Planner, Cece Riley.

This meeting is being held to discuss proposed Boone County Wind Farm Regulations.

Southern Boone County Commissioner Justin Aldred welcomed everyone in attendance and stated that this
meeting is to hear public comments in relation to readopting the Boone County Zoning Regulations, conditional
use permits for Commercial Wind Energy Conversion Systems (WECS-C), and Wind Energy Conversion Overlay
Districts (WECOD). The Boone County Planning and Zoning Commission has gone through an extensive process
of collecting public comment and research.

Resource Management Director, Bill Florea stated that the Planning and Zoning Commission held 14 work
sessions between April 2019 and May 2021. During these work sessions, there were several guiding principles that
emerged. A high level of community support for all proposed wind farms, a high commitment to public safety,
health and welfare, minimizing impacts to non-participating properties and property owners, ensuring mitigation of
any degradation of public transportation infrastructure, minimizing impacts to the natural environment, and
ensuring a fair process.

Mr. Florea stated that the Planning and Zoning Commission took into consideration recommendations from the
Columbia Commission on Energy and Environment. They based their findings on a document titled A Method for
Defining Wind Turbine Setback Standards which is published in the Academic Journal Wind Energy. The
Commission weighed a variety of different factors including safety, equity and community concerns.

Resource Management Director, Bill Florea gave a power point presentation which included a brief summary of
the requirements for establishing a wind farm in Boone County. This presentation is available on the Resource
Management website at: https://www.showmeboone.com/resource-management/ WECOD/

Commissioner Aldred opened the floor for comments from those who would like to see revisions to the proposed
regulations:

Jeff Aboussie, International Union of Operating Engineers, 330 Shetland Valley, Chesterfield, MO

Mr. Aboussie stated he is here to talk about wind farm construction as a whole and believes it is an intricate part of
renewable energy. The Governer’s Office has put a great deal of emphasis on work force development and the
need to continue to look for way to increase people to get involved in job opportunities. Mr. Aboussie stated he
would like to see some language that look at opportunities for developing wind farms to include apprenticeship
language. An infrastructure bill was passed by the US Senate and it has language in it for renewable energy. We
have witnessed a number of wind farms that have been developed over the past few years around Missouri and we
have seen contractors come out of state and brought their workforce here and they have taken their money home
and not spent it here. Taxation will be a benefit for this county, but we think that providing good career
opportunities for young people to get started in this sector, which will be very prevalent in the next decade. is also
critical. To touch on some of the downfalls that have happened on various other projects around the state, we’ve
seen people get cheated out of a lot of money, some of our contractors were owed a lot of money and these people
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have left and left our contractors holding the bag for millions of dollars, a couple of them have gone out of
business. We believe to help prohibit that is to hire local, both from the contracting side as well as the employee
side. It helps build good communities and pays great wages and benefits.

Mr. Aboussie submitted revisions to the proposed regulations.
Philip Fracica, Director of Programs for Renew Missouri, 409 Vandiver Drive, Columbia.

Mr. Fracica stated he is here to speak in support of the project but to also submit revisions to the regulations that
Renew Missouri’s legal team has put together. Mr. Fracica stated that wind projects can be good neighbors and
good for communities and the State of Missouri; they can also create strong economic development opportunities
locally. They can also be done in a way to address local environmental and safety concerns which is detailed in the
revisions as well as some language around apprenticeships and local work force involvement on these projects.
This could be a strong project for the county and we want to make sure the regulations moving forward are done in
a good way that can help other projects and keep Boone County as an attractive opportunity for developers and
growing clean energy in the State of Missouri.

Mr. Fracica submitted revisions to the proposed regulations.

Commissioner Aldred opened the floor for comments from those who would like to see the regulations adopted as
presented.

Tom Weislocher, 11581 N Trimble Rd, Harrisburg

Mr. Weislocher stated he has followed the development process of the regulations and they have been very well
thought out and researched. Mr. Weislocher supports adoption of the regulations as written and does not object to
adding language in the regulations to facilitate the hiring of local people and creating job opportunities. There are
many things about wind farms that Mr. Weislocher is opposed to and stated that if we have to have them then we
should get the benefit of local people getting some of the jobs to keep the revenue and quality of life that it affords
in the county. Mr. Weislocher is in favor of the wording of most of the distances even thought some weren’t quite
what he wanted but understands the reason they were chosen. Boone County is already too densely populated to
accommodate too many wind turbines but if we are going to regulate it, lets regulate it in the best way we can
which we have done and let the wind developers decide if they want to develop here, somewhere else, or not at all.

Commissioner Aldred opened the floor for anyone with comments to speak.

Rex Smith, 12700N Route J, Harrisburg

Mr. Smith asked what enforcement mechanism is in the regulations that the County Commission can enforce if, for
instance, they are tearing up the roads. We have heard testimony at other meetings where there was no way to
enforce things like that.

Commissioner Aldred stated there are regulations written in regarding roads.

Bill Florea stated that the mitigation plan would include a mitigation agreement so it would stipulate the terms
under which the wind farm company would be able to use the county roads. That would have an enforcement

mechanism built into it; it would be custom designed for each different wind farm.

Mr. Smith asked if that would be enforced through the County Court.
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Bill Florea stated it might be, but it might be an escrow account that the developer will fund. There are a lot of
different ways it could be done.

Matt Enloe, Business Representative, International Union of Operating Engineers, 4201 Laura Ave, (city not
provided)

Mr. Enloe stated we have 4200 members in the eastern half of Missouri, many of the members live in Boone
County and have been a part of every major project from the hospitals to the bridges and roads. The importance of
giving our members and any local resident the chance to work on a project like this is imperative. Mr. Enloe agrees
with the apprenticeship language to encourage trades and skills.

Warren Wood, Vice-President of Legislative and Regulatory Affairs, Ameren Missouri, 5300 E Hayes Rd,
Columbia

Mr. Wood stated he lives on a small farm on an energy pipeline with a cell tower overlooking his house and a
CAFO a couple of miles away. Mr. Wood understands the impacts of utilities on the quality of life in the country
and sees it as a fair concern. Ameren Missouri views the regulations being proposed as an effort to ensure that
wind energy projects are good neighbors to the community and Ameren agrees with that effort. Mr. Wood stated
that Ameren is concerned about several aspects of the regulations being proposed. Renew Missouri is looking at
providing some suggested changes to the regulations; Ameren has reviewed the changes proposed by Renew
Missouri and find those to be good amendments in the direction of being able to be a good neighbor and yet not
prohibit wind project construction in Boone County. As an electric service provider, Ameren is focused on
affordable, reliable power and building that in Missouri, if feasible. As we look at future energy, we look at change
in policy, the age of our generation mix now and we see wind energy as a very important part of that future energy
in the State of Missouri. Looking at the setbacks and height limitations we think the Missouri Renew suggestions
make it much more possible that a project can be built in Boone County. When you move down the path of forcing
wind projects in the state you are also building more transmission which is also problematic for many of the
communities of major transmission projects, if we can’t build it here we have to transport it here to be able to serve
the populations.

Tom Weislocher, 11581 N Trimble Rd, Harrisburg

Mr. Weislocher stated he had additional comments regarding height and setback requirements. The people that live
in the area think that the height should be shorter and the setbacks should be further. The people that want to
develop believes the height should be taller and the setbacks shorter. When we look at the history of wind
development, not just in Missouri and not just in the United States, but in Europe where wind power took hold and
they were held out as the example, why can’t we do this in America? If we look at Germany, development has
virtually stopped there and it is because they have modified their regulations on setbacks instead of 1000 or 2000
feet, they are now five miles in most areas and that makes it essentially prohibitive to build wind turbines there.
This is why we have a German company coming to Missouri wanting to build here because we don’t have that
history and people are fairly naive and don’t know what it is like to live that close to a wind turbine. Mr.
Weislocher stated he has heard people say the setback should be the fall distance. The regulations say 1750-feet
and that was some effort of compromise to allow turbines to be built but also to protect property owners. When we
listen to people that have lived near them and how it has affected their lives, which isn’t apparent on day one, it
seems to be an accumulation of experience, 1750-feet doesn’t seem to be a large enough setback. At the Columbia
meeting someone brought pictures of turbines around her home that were two to five miles away and they looked
like they were right over her head. We are already looking at something a lot closer than that. Mr. Weislocher
stated he has heard some of his neighbors say that if they build these they will have to move and take a loss on
their property. Projects can’t benefit everyone, there are going to be some losers and some winners. Mr.
Weislocher doesn’t want to be one of the losers and appreciates the Planning and Zoning Commission trying to
find a fair solution. The priorities as a county government should be not the short-term benefits to a few but the
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long-term benefits to the County. If we get a short increase in tax revenue will that offset people fleeing from
Boone County to live elsewhere because their quality of life has been affected so much? If the setbacks and heights
are changed it will cause a ripple effect and will affect everything else and several other things will have to change.
All of that was taken into consideration when the numbers were decided upon. For Boone County, with our density
and land layout, those numbers are where they need to be. Mr. Weislocher doesn’t believe the intention is to drive
these developments to other counties, the intention is to promote the safety, welfare and long-term prosperity of
Boone County. We cannot juggle the numbers for special interest groups.

End of public comments.
The County Commission will hold another public meeting in Harrisburg on Tuesday, August 24, 2021 at 6:30 PM
in the Harrisburg High School gymnasium. Consideration of the amendments to, or adoption of the proposed

regulations will occur at a later date.

Meeting notes prepared by Paula Evans, Administrative Coordinator, Boone County Resource Management
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COLUMBIA D AILY BILLING PERbD I : ADVERTISER/GLIENT NAME
07/01/21 - 07/31/21 BC RESOURCE MANAGEMENT
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34.10 T 28 D
P.O. Box 798 * Columbia, MO » 65205-0798 1 BT DUE 28 DEYs
CURRENT NET AMOUNT DUE 30 DAYS 60 DAYS OVER 90 DAYS
ADVERTISING 134.10 0.00 0.00 0.00
INVOICE and STATEMENT
. INVOICENUMBER ., | PAGE# BILLING DATE BILLED ACCOUNT NUMBER PARENT ACCOUNT NUMBER
1480832 1 07/31/2021 12525 12525
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NAME & ADDRESS ~ ** %
801 E WALNUT ST
COLUMBIA MO 65201-4890
PLEASE DETACH AND RETURN UPPER PORTION WITH YOUR REMITTANCE
DATE REFERENCE | PUB | DESCRIPTION — OTHER COMMENTS / CHARGES SIZE/PAGES TIMES RATE © BALANCE
BALANCE FORWARD 0.00
07/11 | 92009 CDT| 3C WIND FARM HEARING 2 X 4.5(0 1 14.90 134.10
CONTRACT NAME : EXPIRES COMMITMENT PERIOD TO DATE TO FULFILL
Net Dollar Volume 04/29/2022 24000.00 6336.82 7586.35 16413.65
STATEMENT OF ACCOUNT AGING OF PAST DUE AMOUNTS
CURRENT NET AMOUNT DUE 30.DAYS 60 DAYS OVER 90 DAYS *UNAPPLIED AMOUNT TOTAL AMOUNT DUE.
134.10 0.00 0.00 0.00 134.10
I I Y COLUMBIA DAILY

RIBUNE 101 North 4th Street » P.O. Box 798

Columbla, MO 65205 « (573) 815-1500

*UNAPPLIED AMOUNTS ARE INCLUDED IN TOTAL AMOUNT DUE
INVOICE NUMBER ADVERTISER INFORMATION .
v ! BILLING PERIOD BILLED ACCOUNT NUMBER | PARENT ACCOUNT NUMBER ADVERTISER / CLIENT NAME
1480832 07/01/21 - 07/31/21 12525 12525
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AFFIDAVIT OF PUBLICATION

BC RESOURCE MANAGEMENT

I, Christian Crawford, being duly sworn according to law, state that | am one
of the publishers of the Columbia Daily Tribune, a daily newspaper of
general circulation in the County of Boone, State of Missouri, where
located; which newspaper has been admitted to the Post Office as
periodical class matter in the City of Columbia, Missouri, the city of
publication; which newspaper has been published regularly and
consecutively for a period of three years and has a list of bona fide
subscribers, voluntarily engaged as such, who have paid or agreed to paya
stated price for a subscription for a definite period of time, and that such
newspaper has complied with the provisions of Section 493.050, Revised
Statutes of Missouri 2000, and Section 59.310, Revised Statutes of Missouri
2000. The affixed notice appeared in said newspaper on the following
consecutive issues:

1st Insertion 07/11/21
2nd Insertion
3rd Insertion
4th Insertion
Sth Insertion
6th Insertion
7th Insertion
8th Insertion
Sth Insertion
10th Insertion
11th Insertion
12th Insertion
13th Insertion
14th Insertion
15th Insertion
16th Insertion
17th Insertion
18th Insertion
19th Insertion
20th Insertion
21st Insertion
22nd Insertion

W Lo
A
T

Subscribed and sworn to before me thisz of ,2021

N0

Notary Public

SANDRA L ROTHER
Notary Public - Notary Seal
STATE OF MISSOURI
Comm. Number 15638071
Boone Countg
My Commiission Expires: Sep. 9, 2023

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will
conduct a Public Hearing for the purpose of readopting the Boone
Coumy Zoning R i ng revisions to Sceuon 2,
Definitons; Scetion 15.G, Conditional Use Permits (or Commercial
Wind Energy Conversion Systems; and Section 29, Wind Encrgy
Conversion Oveslay District on the following date:

Tucsday, July 27. 2021 ut 7:00 IM: Boone Couaty Government
Center, Commission Chambers, 801 E. Waluut St., Colurubia, MO

‘The Boone Cauaty Commission will also hold two Pablic Mcatinps
for citizens 1o provide g the obove regulatl
on the following dures:

Woednesday, Auguse 11, 202 at 6:30 PAS; Soathern Boone Schooks,
Centra! Office Board Room. 5275 W, Red Tail Drive, Ashland, MO

Tuesday, August 24, 2021 af &30 PM; Harrisborg Figh School
Gymnasiom, 801 S, Flarris St Harrisborg, MO
Copies of the propased regulati may be obtained at the office
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Boone County
Resource Management

ROGER B. WILSON GOVERNMENT CENTER
801 E. WALNUT ROOM 315 COLUMBIA, MO 65201-7730

(573) 886-4330 FAX (573) 886-4340
DIRECTOR
BILL FLOREA PLANNING - INSPECTIONS - ENGINEERING

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Boone County Commission will conduct a Public
Hearing for the purpose of readopting the Boone County Zoning Regulations,
including revisions to Section 2, Definitions; Section 15.G, Conditional Use
Permits for Commercial Wind Energy Conversion Systems; and Section 29,
Wind Energy Conversion Overlay District on the following date:

Tuesday, July 27, 2021 at 7:00 PM; Boone County Government Center,
Commission Chambers, 801 E. Walnut St., Columbia, MO

The Boone County Commission will also hold two Public Meetings for citizens
to provide comments regarding the above regulations
on the following dates:

Wednesday, August 11, 2021 at 6:30 PM; Southern Boone Schools, Central
Office Board Room, 5275 W. Red Tail Drive, Ashland, MO

Tuesday, August 24, 2021 at 6:30 PM; Harrisburg High School Gymnasium,
801 S. Harris St, Harrisburg, MO

Copies of the proposed regulations may be obtained at the office of Boone
County Resource Management, 801 E. Walnut St., Rm. 315, Columbia, or on our
website at: www.showmeboone.com/resource-management/WECOD







BOONE COUNTY COMMISSION

PUBLIC MEETING ON PROPOSED WIND FARM REGULATIONS
HARRISBURG PUBLIC SCHOOL, HIGH SCHOOL GYMNASIEUM
801 S HARRIS ST, HARRISBURG, MISSOURI
(573) 886-4330

Minutes 6:30 P.M. Tuesday, August 24,2021

Present: Northern Boone County Commissioner, Janet Thompson; Resource Management Director, Bill Florea;
Resource Management Planner, Cece Riley.

This meeting is being held to discuss proposed Boone County Wind Farm Regulations.

Northern Boone County Commissioner Janet Thompson welcomed everyone in attendance and stated that this
meeting is to hear public comments in relation to readopting the Boone County Zoning Regulations, conditional
use permits for Commercial Wind Energy Conversion Systems (WECS-C), and Wind Energy Conversion Overlay
Districts (WECOD).

Resource Management Director, Bill Florea presented the timeline in creating the proposed Wind Farm
Regulations. This timeline is attached to the end of this document and also available on the WECOD website at:
https://www.showmeboone.com/resource-management/ WECOD/Timeline 07-27-2021.pdf

Resource Management Director, Bill Florea gave a power point presentation which included a brief summary of
the requirements for establishing a wind farm in Boone County. This presentation is available on the Resource
Management website at: https://www.showmeboone.com/resource-management/WECOD/ .

Commissioner Thompson stated that this is the last of three hearings that the Commission is holdi ng on these
proposed regulations and it will go forward to the County Commission. Commissioner Thompson asked that
speakers not be repetitious with their remarks and to remain polite and respectful of others.

Commissioner Thompson opened the floor for comments from those who are in favor of the proposed regulations:

Present speaking in favor of the regulations:

Tom Weislocher, 11581 N Trimble Rd, Harrisburg

Mr. Weislocher stated he is in favor of the regulations as written. Mr. Weislocher expressed concern about a
German company building a wind farm in Boone County as the money won’t stay in this country but in Germany,
as well as possible violations and how to address the violation if the company is based a different country. Mr.
Weislocher also expressed concern about Germany being tied into our power grid and the com puters that control it
stating that it is a threat to National security. Mr. Weislocher stated that Germany now requires turbines to have a
five-mile setback, the turbines didn’t make Germany green and they now import over half of their energy.

Mr. Weislocher stated that he is surprised that the idea of a wind farm in northern Boone County has gained this
much traction, but now that it has, we should deal with it appropriately and we should adopt the regulations as
written. The proposed regulations don’t prohibit wind development in Boone County, they are safeguards so that it
will be done in a matter that protects property rights, safety and long-term health and wellbeing of our citizens.
Regarding the suggested changes, Mr. Weislocher believes the height limitation of 355-feet is taller than anything
we are accustomed to seeing; for comparison, the state capital in Jefferson City is 238-feet and Jesse Hall in
Columbia is 180-feet. When you put 50 to 100 turbines in a concentrated area they are going to dominate the
landscape.
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With regard to incorporating language to hire locally and provide apprenticeships, Mr. Weislocher stated he sees
both sides of this issue but doesn’t know if it is desirable for Boone County to mandate a certain number of local
hires; either workers would get a job for a year and then be out of work or they would get a job for a year and then
move out of the county to work on wind farms being constructed in other areas. Mr. Weislocher stated mandating
local hires could result in making Boone County less attractive to a wind company looking to develop here. Mr.
Weislocher supports hiring local workers for construction and having apprenticeships to learn the energy building
trades but questions whether regulatory language would have the desired effect. Mr. Weislocher stated he is in
favor of adopting the proposed regulations as written.

Also speaking in favor of the proposed regulations:

Nirtana Goodman, 11581 N Trimble Rd, Harrisburg

Ms. Goodman stated she is in favor of the proposed regulations, but they don’t include everything that was asked
for. Ms. Goodman stated she asked for property value guarantees, the wind companies have said there is no loss in
property value where these go in. If that is the case, Ms. Goodman wonders why they don’t take responsibility and
provide property value guarantees and stated it is because they know property values do go down. Ms. Goodman
wants longer setbacks and stated that Planning and Zoning has done a good job but believes they dropped the ball
on setbacks. The fire department has documented burning debris from turbines going 4000-feet so 1750-foot away
is in danger. Regarding sound levels, Ms. Goodman doesn’t want noise at her home when she spent a lot of money
to buy a quiet place in the country. Ms. Goodman stated she is in support of the proposed regulations because
Planning and Zoning worked hard and tried to give something to everyone; they made it possible for wind
companies to build here but they need to build in decent and responsible ways. Ms. Goodman stated if any of the
proposed regulations are changed then it all needs to be reconsidered because it all works together.

Also speaking in favor of the proposed regulations:
David Nagel, 5501 W Tracy Ct, Columbia

Mr. Nagel stated he has lived in northwest Boone County for 35 years and is in favor of the proposed regulations
as written to protect the citizens, property values, families and their quality of life.

Also present speaking in favor of the proposed regulations:
Keller Colley, 14631 N Hwy NN, Harrisburg

Mr. Colley stated he is generally in favor of the proposed regulations. Mr. Colley stated he is a safety professional
and it is his job to go above and beyond for his company and would like to see a few things added to the
definitions. Mr. Colley stated there are two major waterways, one being Prairie Creek on the west side of Route J
which eventually goes into the Moniteau Creek, Mr. Colley stated if there are a lot of turbines put in that will mean
a substantial amount of oil and the possibility that the oil will penetrate into the groundwater and into the
waterways. On the east side is Callahan Creek which falls into Perche Creek. Mr. Colley would like to see that
added to the regulations. Mr. Colley stated in 30 years those turbines will be decommissioned and most of us won 't
be around for that, but he would hate to see his family have to bear seeing those for the rest of their lives. Mr.
Colley also stated he was concerned about property values as he just built a new house.

Also speaking in favor of the proposed regulations:

Stephen Nagel, 11295 N Rte E, Harrisburg
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Mr. Nagel stated he can’t see how a wind farm will increase the value of his property. If this wind farm is sold, as
it has been sold once before, the tax revenue will be gone and the local school will not benefit.

Speaking neither in favor or opposition:
Greg Sublett, P.O. Box 83, Harrisburg

Mr. Sublett stated that he was a lineman with the City of Columbia for 31 years and his dad worked at the power
plant for 44 years so he knows about kilowatts and has sat in on a lot of meetings. At that time, the idea was to get
17% of green power by 2021. Mr. Sublett wonders how many homes one of these towers will create electricity for,
for a year and stated that a lot of things hinge on that but probably 33%. Mr. Sublett stated he looked it up and it
states one turbine will power 460 homes. Mr. Sublett is for green power and the noise doesn’t bother him but a lot
of land has been bought that our kids will not have a chance to purchase in order to build a nice home. The taxes
paid on that land doesn’t compare to what you pay on a nice home; we need to slow down. We have to find ways
to create power that is healthy for us, but do some research, Mr. Sublett wonders if they are worth what they do.

(At this time there was a back-and-forth conversation between Mr. Sublett and an unknown attendee which was not
completely picked up on audio; this conversation was unable to be adequately transcribed). Partial discussion

picked up on audio referred to megawatts and coal.

Mr. Sublett stated he is not opposed to all of this but felt compelled to encourage the Commission to do their
research.

Present speaking in favor of the proposed regulations:

Terrie Nagel, 5501 W Tracy Ct, Columbia

Ms. Nagel stated she has lived in the area for 35 years and is in favor of the proposed regulations because we need
to have a mechanism to enforce rules for the wind turbine companies. Ms. Nagel stated wind turbines are not green
energy; they are full of fossil fuels. These don’t last 30 years, they are falling apart after five, seven and ten years;
they are very dangerous and throw ice. For these reasons, Ms. Nagel believes we need these regulations. Ms. Nagel
also encouraged the Commission to do their research and stated we should go back to the drawing board because
she believes there are better devices than wind turbines.

An attendee asked how many turbines can be placed in one square mile.

Mr. Florea stated that there are variables to take into consideration, so he didn’t know the answer. There are
setbacks to consider and limitations on spacing and all of those are factors would have to be looked at.

Commissioner Thompson opened the floor to those in opposition to the proposed regulations.
Present to speak in opposition to wind farms in general:

David Comegys, 9000 Gray Rd, Harrisburg

Mr. Comegys stated that he has lived in this community for 45 years and taught at the high school, he has a degree
in chemistry and physics and was a firefighter for the City of Columbia for 20-plus years. Mr. Comegys also
worked as a boiler maker building coal fire power plants. A lot of the smoke you see coming out of the stacks of
the power plant is little more than a water vapor. This country sits on a pile of coal. Mr. Comegys is not in favor of
wind turbines in any shape or form, they use up the natural elements like copper and lead and the blades are made
out of fiberglass. What generally ruins them is the edge of the fiberglass wings get dinged and worn out; their
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solution to that is to cut the wings up and take them to Wyoming or somewhere and bury them. Mr. Comegys
stated he does not want these in his community, he has friends who live in Texas and Wyoming and the life span
for these things is only 25 years. Mr. Comegys doesn’t see these as being a viable source of electricity in our
community and they will be nothing but a noise, an eyesore and something that Mr. Comegys doesn’t want. The
Commission should take that into consideration.

Present speaking in opposition to the proposed regulations:
Tim Opitz, 409 Vandiver Dr, Columbia

Mr. Opitz submitted documentation and stated that the documentation shows that the central components of these
proposed regulations are unreliable and that the Planning and Zoning Commission knows, or has reason to know
that these are designed to ban wind in Boone County. Mr. Opitz stated he has documents that show that these
regulations are being sent to other counties to ban wind development there too.

Exhibit 1: An email from Paula Evans to the Planning and Zoning Commission forwarding comments from Eric
Lidholm.

Mr. Opitz stated that Mr. Lidholm states that he is an engineer and that he relies on a study to develop setbacks in
these regulations. Within the email Mr. Lidholm goes on to offer what he claims is a professional opinion on
setbacks.

Exhibit 2: A chain of emails from April 29, 2021.

Mr. Opitz stated that the initial email is from the Climate and Environment Commission outlining problems with
the current wind regulations. Within that document, Commissioner Thompson emails Bill Florea saying “we
probably need to sit down and least internally draft responses to each of these complaints, don’t you think?”". Mr.
Opitz stated that someone did sit down and develop responses.

Exhibit 3: An email from Bill Florea to Commissioner Dan Atwill.

Mr. Opitz stated that the email contains talking points to respond to the Climate and Environment Commission’s
concerns. On page 6 regarding setbacks, Mr. Opitz stated that the setback was derived from an article published in
the journal, Wind Energy, titled “A Method for Defining Wind Turbine Setback Standards™. This article was
mentioned during the presentation and is the same article as submitted by Mr. Lidholm.

Exhibit 4: An email chain from June 28 & 29, 2021

Mr. Opitz stated this email is where Bill Florea sends the draft regulations to a County Commissioner in Knox
County. Mr. Opitz stated that Mr. Florea tells the Commissioner from Knox that the setback is based upon a peer
reviewed journal article, Mr. Florea states in the email that he attached the article and that the hi ghlighting and
annotations were provided by Eric Lidholm, P.E. and continued that Eric is a structural engineer who advised the
Planning and Zoning Commission.

Mr. Opitz stated that these documents show that the Planning and Zoning Commission relied on Mr. Lidholm to
develop and defend these draft regulations; they cite him as an expert and send these regulations to other counties.

Mr. Opitz stated that these next documents show that is a big mistake.

Exhibit 5: A petition of all of the people who want to ban all wind developments in Boone County.
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Mr. Opitz stated Eric Lidholm signed this petition and the Planning and Zoning Commission received copies of
this petition from anti-wind people early on in the process. Mr. Opitz stated he can’t fathom how Planning and
Zoning thought it was reasonable to rely exclusively on someone with a clear, articulated, anti-wind bias. Once it
was discovered the fact that Planning and Zoning continued relying on this gentleman for regulations in Boone
County and also touting him as a reliable expert to other Commissions is disqualifying. Mr. Opitz stated not only is
Mr. Lidholm an anti-wind activist but his interpretation of the study he cites is dead-wrong. Mr. Opitz reached out
to the author of that study, Dr. Jonathan Rodgers, PHD who is the CEO of Persimia LLC and is the Lockheed
Martin Associate Professor of Aerospace and Mechanical Engineering at Georgia Tech. Mr. Opitz stated he
provided the ordinances and some of the information discussed tonight to Dr. Rodgers, and how the Planning and
Zoning Commission used his study. Dr. Rodgers informed Mr. Opitz that he was dismayed that Boone County is
using this paper to justify these setbacks in this way. Dr. Rodgers explained to Mr. Opitz that the paper is outdated
and there are more current assessment methodologies and that the local engineer misapplies the study and offers
what only amounts to his personal opinion rather than actual engineering.

- Exhibit 6: A letter from Dr. Jonathan Rodgers referenced previously.

Mr. Opitz stated as he continues to go through the documents and sources that the Planning and Zoning
Commission relied upon, one thing is clear, it is not just the setbacks. Every aspect of these ordinances is designed
to ban wind in the county in a variety of ways, Mr. Opitz stated that no one can say that these are reasonable
restrictions. Mr. Opitz urges the Commission to reject these draft regulations and tell the Planning and Zoning
Commission to get to work with actual experts to develop reasonable regulations to benefit the county. Mr. Opitz
stated that Renew Missouri is ready to help, RWE, Ameren Missouri, the American Clean Power Association have
all commented, and Dr. Rodgers has volunteered to participate. Mr. Opitz stated that bias opinions of anti-wind
activists have no role in developing regulations for open and transparent government. Mr. Optiz asked that the
Commission recognize that the approach and methods taken by Planning and Zoning are unsound, flawed and
replete with anti-wind bias. To be anti-wind is to be anti-environment, anti-economic development, anti-jobs, and
anti-property rights. The Commission should be aware that this is a ban, Mr. Opitz asked that the Commission be
transparent with citizens if that is what they intend to do. If the Commission wants reasonable regulations reject
this ban and work with real experts.

Speaking with questions for Mr. Opitz:
Emily Furlong, 4401 W Voorheis Rd, Sturgeon

Mrs. Furlong asked where Mr. Opitz lived and guessed that he doesn’t live in this community. Mrs. Furlong asked
what agency Mr. Opitz worked for.

Mr. Opitz stated he worked for Renew Missouri located at 409 Vandiver Drive, Columbia.
Mrs. Furlong asked what their major funding source is.

Mr. Opitz stated he didn’t know.

Mrs. Furlong asked who his paycheck comes from.

Mr. Opitz stated Renew Missouri.

Mrs. Furlong asked what the major funding resource is for Renew Missouri.

Mr. Opitz stated he didn’t know.
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There was back and forth conversation between Mrs. Furlong and an unknown attendee which was not picked up
on the audio recording. This portion of the meeting is unable to be transcribed.

Additional questions were asked of Mr. Opitz from members of the audience that were not audible.
An attendee asked Mr. Opitz why turbines can’t be placed in city parks or the landfill.

Mr. Opitz stated that with the proposed regulations you couldn’t put them up anywhere in Boone County, even if it
is a park or landfill.

Mr. Opitz stated the Planning and Zoning Commission developed the proposed regulations, Mr. Opitz stated he is
offering his comment that they are not based on facts and they are unusable.

Mrs. Furlong asked if she understood correctly that Mr. Opitz was not going to tell who his funding source is.

Mr. Opitz stated he doesn’t know who they are and from his understanding Renew Missouri isn’t going to tell who
it is but interested parties can look up the form 990s online for free. Mr. Opitz asked if the premise of Mrs.
Furlong’s interrogation is that he is an out of state person who only wants to put wind turbines here and is only
commenting on the regulations because he is being paid by some group. Mr. Opitz stated he is being paid by
Renew Missouri to advocate for policies in advanced renewable energy and energy efficiency.

An audience member reminded the audience that Mr. Opitz is volunteering to answer questions, but he is not
required to.

Mrs. Furlong stated there have been prior Planning and Zoning meetings that have been open to the public and
open to suggestions and comments as the regulations were being developed. Mrs. Furlong asked Mr. Opitz if he
attended any of those meetings and provided feedback.

Mr. Opitz stated he personally did not offer comments at the Planning and Zoning meetings but was involved in
developing comments on what would be reasonable regulations at the Planning and Zoning stage. At that time,
which was several years ago, other members of our staff delivered those comments to members of the Planning
and Zoning Commission and were told by members of the Planning and Zoning Commission that they don’t need
wind here and don’t want the revenue.

Mrs. Furlong asked as the regulations were being developed, the information that was being used by the members
of the Planning and Zoning Commission, you didn’t have a comment on it then. Mrs. Furlong stated that Mr. Opitz

had stated that he attended one of those meetings.

Mr. Opitz stated he attended the Planning and Zoning meeting in Ashland as a citizen of Boone County when they
received comments before final editing of the draft.

Mrs. Furlong asked if he provided comments about where they were getting their information.

Mr. Opitz stated the information was not made known to him until he received it from the county about two weeks
ago.

Mrs. Furlong stated that they didn’t know that Mr. Opitz felt they were getting faulty information when they were
developing the regulations.

Mr. Opitz stated that Renew Missouri communicated with members of the Planning and Zoning Commission that
their information was incorrect and the proposed regulations were unreasonable.
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Mrs. Furlong asked Mr. Opitz to provide a suggestion where she should go to get what he believes to be the correct
information regarding setbacks.

Mr. Opitz stated that he guessed you could look at the American Clean Power Association or NREL (National
Renewable Energy Laboratory) and suggested that you don’t look at outdated studies, if inclined, you could reach
out to Dr. Jonathan Rodgers.

Mrs. Furlong asked Mr. Opitz if he was aware that the community has asked for setbacks that are higher than what
is proposed.

Mr. Opitz stated he is aware that there are members of this community that have opposed all wind in Boone
County.

Mrs. Furlong admitted that she is one of those but wanted to make sure that Mr. Opitz was aware that 1750-feet is
less than what the majority of the community asked for. Mrs. Furlong stated the amount of time that went into
creating these regulations has been insane; the men and women that did this deserve gratitude for doing something
that protects our community should this happen, they gave up time with their families to protect our comm unity.

Also present speaking in opposition to the regulations:
Brent Voorheis, 10877 N Route J, Harrisburg

Mr. Voorheis stated he and his wife were the first ones approached about a wind farm and the first ones to sign a
lease. He stated that he didn’t sign the lease blindly and did six months of research before entering into the
agreement. Mr. Voorheis stated he went to Sweetwater, Texas and visited with Ken Becker who was the Economic
Director of Nolan County, Texas. Mr. Becker indicated that the wind farms had brought good payin g jobs to Nolan
County and had been a wonderful source of revenue for the schools. Mr. Voorheis stated he stood under the
turbines and visited with several homeowners near the windfarm and none of them had anythin g negative to say
about the windfarm. Mr. Voorheis stated that when Harrisburg was founded it was founded on the premise that a
railroad would run through it due to the abundance of coal in the area, however it was soft coal and was outlawed
by the government. Mr. Voorheis stated he is sure there were health concerns regarding a railroad being built in the
area. People also had concerns about the rural electrification act by Roosevelt in 1936, there were also health
concerns about nuclear power plants and cellphones. Mr. Voorheis stated he is not trying to down-play the people
who say they have health problems because of wind farms and believes some people are affected and some are not.
Mr. Voorheis stated a concern mentioned was a reduction of property values, one person said that he heard his
property value could be reduced by 50%. Mr. Voorheis stated he asked this question numerous times when he was
in Texas and was told that during the construction phase real estate sales slowed with reduced prices and after
construction prices came back and demand grew. Mr. Voorheis stated his family has about 700 acres in the
Harrisburg School District with a value of $5,000 or $6,000 per acre; if the wind farm were to reduce property
values by 50% that would be like our family giving 350 acres away for a wind turbine that may generate an income
of $16,000 per year. We started this journey because we saw the benefit to our schools, Mr. Voorheis spent 24
years on the school board and served as President so he knows that funds are tight and the wind farm could help.
From the get-go this was to be 150-megawatt project that would use approximately 50 wind turbines on 10,000 —
15,000 acres, they would not be that close together. E Climate and Renewables develop, maintain and retain
ownership in their wind farm projects, plus they sell electricity. The proposed regulations as presented will not
allow a wind farm to be built in Boone County and will push this project into Howard County. People will still see
the wind turbines but our school will not receive any benefit. Mr. Voorheis stated he always thou ght that Boone
County was a progressive area but it seems to be progressive until the nimby (not in my back yard) takes effect.

An audience member asked how many people live in Nolan County, Texas.
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Mr. Voohesis stated he didn’t know.

An audience member stated there are 14,000 people there; Columbia has 100,000 people plus people in rural
Boone County.

An audience member asked about property values for everyone else; Mr. Voorheis will have income from the
windmill. (more back and forth conversation that was not picked up on audio).

Mr. Voorheis stated that he was told that during the construction phase in Nolan County, TX, property values
decreased but went back up after the wind farm was built.

An audience member stated you can’t compare Nolan County, TX and Boone County due to the large difference in
population.

Mr. Voorheis stated he didn’t start this to hurt the community but thought it would be a benefit.

Additional comments and questions were made by audience members that were not picked up on the recording and
many speakers did not provide their names. Some audible comments referred to temperatures in Boone County and
that the turbines used oil.

An audience member asked how long the met mast has been on Mr. Voorheis’ property.
Bill Florea stated the conditional use permit was approved in 2018.

Mr. Voorheis stated a lidar unit was installed and the mast was taken down once to install bat monitors, Mr.
Voorheis doesn’t believe they would have invested more money to do that if they didn’t have sufficient wind.

Also present speaking in opposition to the proposed regulations:
Zack Dunn, Laborers District Council for Missouri and Kansas, 5511 Hunley Ct, Columbia

Mr. Dunn stated he is here to advocate for good paying jobs. Mr. Dunn stated he is here to ask for revisions to the
proposed regulations, as written they act as a ban in Boone County. We’ve also asked the Commission to enact a
local hire clause in the regulations that will set a goal for the developers and contractors to hire local workers
within the community. These jobs will provide revenue for the schools, hospitals and small businesses.

Mr. Dunn presented a study by Lucas Franco, Ph.D titled “Maximizing the Benefits of Wind Energy Development
in Boone County, Missouri”

Mr. Dunn read a statement from Dr. Franco which stated that he is a regional research manager for the Laborers
International Union in North America and that he has done extensive research on the impact of different hiri ng
practices in the renewable energy industry. Dr. Franco encouraged the Commission to make modifications to the
proposed regulations and without changes the Commission will undercut the social-economic benefits of wind
energy. Wind energy projects create good paying jobs for local workers and pathways to family-supporting
careers. The proposed regulations have prevented the development of this project. The Commission can embrace
the WECOD regulations proposed by Renew Missouri which make important modifications to include
encouragement of wind energy developments, encouraging the use of local labor rather than out of state workers,
and encouragement of the use of registered apprentices on new wind farm projects. The proposed regulations by
Renew Missouri will help foster the new wind energy development and ensure that projects are built the right way
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by encouraging the use of skilled local labor. Dr. Franco’s statement continued to encourage the Commission to
adopt the changes proposed by Renew Missouri.

Mr. Dunn stated he is here to advocate for good paying jobs; some of the Union members probably live in this
community.

Also present speaking in opposition to the proposed regulations:
Josh Wright, Stalker Lane, Montgomery City, MO

Mr. Wright stated he is the Apprenticeship Advisor and Assistant Director of Training for Laborers and
Contractors Training Center in High Hill, Missouri. Mr. Wright stated he began his construction career as an
apprentice, and it was a large part of his success in the construction industry. Mr. Wright spoke about the
apprenticeship program and the required hours and training that apprentices are required to have. The center in
High Hill it is a registered apprenticeship program with the United States Department of Labor. He continued
speaking of salaries and benefits that apprentices will have. Mr. Wright hopes that the Commission will add
requirements for all contractors and sub-contractors to utilize registered apprenticeship programs.

End of public comments.
Commissioner Thompson stated that the comments that have been made during the last three meetings will be
collated and considered by the County Commission. Once the Commission has gone through all of the comments

there will be a first and second reading; those meeting agendas will be posted on the county website.

Meeting notes prepared by Paula Evans, Administrative Coordinator, Boone County Resource Management
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BOONE COUNTY ZONING REGULATIONS, BOONE COUNTY, MISSOURI SECTION 25

freestanding signs shall be limited to eight-feet above the
established street grade.

25.3.2.2 Home occupations are permitted one (1) fagade sign on the
structure in which the home occupation is located, which shall
not exceed three (3) square feet (432 square inches) in area.
Such signs shall be vnlit and shall use non-flashing, non-
reflective materials.

25.3.2.2.1 The area of the sign shall be calculated using the
following formula: height x width = area. For
example if a sign was 21 inches high and 20 inches
wide the area would be calculated by multiplying the
height of 21 inches x the width of 20 inches, which
equals 420 square inches (21 x 20 = 420).

25.3.3 Non-commercial signs. Residential uses shall each be permitted facade
signage and/or one freestanding sign per adjacent public street frontage
provided the signage does not convey a commercial message. Total
signage for such a use shall not exceed 32 square feet in area. The height
of freestanding signs shall not exceed eight-feet above the adjacent
grade.

25.4 Signs in Commercial, Industrial and Planned Recreation Districts.

25.4.1 Freestanding or Projecting Signs in Development Complexes. On each
public street frontage each development complex shall be permitted one
freestanding development complex sign or one projecting development
complex sign, but not both. Freestanding or projecting signs, which are
based on the length of one street frontage, shall not be placed on a
different street frontage.

25.4.1.1 The base allowable sign area for each development complex sign
shall be two square feet of sign area for each 5 lineal feet of
street frontage, not to exceed 80 square feet of sign area. A
bonus sign area of 10 additional square feet per business,
enterprise, institution or franchise, within the development
complex, is allowed provided that such bonus shall not exceed
50% of the base allowable sign area. Total Freestanding Sign
Area is calculated as follows:

e Base Allowable Sign Area (BASA) in square feet = (lineal

feet of street frontage +5) x 2 or 80 square feet, whichever is
less.
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e Bonus Sign Area (BSA) in square feet = Number of
businesses, etc. x 10 or BASA + 2, whichever is less

e Total Freestanding Sign Area = BASA + BSA or 120 square
feet, whichever is less.

5 4.1.2 Businesses that are within a development complex shall not be
allowed an individual freestanding or projecting sign

25.4.2 Freestanding or Projecting Signs for Businesses. Each business not
within a development complex may be permitted a freestanding sign or
one projecting sign, but not both, subject to compliance with the
applicable standards.

25.4.2.1 The base allowable sign area for each freestanding or projecting
business sign shall be two square feet of sign area for each 5
lineal feet of street frontage, not to exceed 80 square feet of sign
area. Total Freestanding Sign Area is calculated as follows:

e (Lineal feet of street frontage +5) x 2 or 80 square feet,
whichever is less.

25.4.3 Business Signs. Each enterprise, institution or business shall be permitted
facade signs and one under canopy sign per street frontage, subject to the
following requirements. Businesses that are not within a development
complex shall be permitted one freestanding or projecting sign, but not
both. Businesses that are within a development complex shall not be
allowed an individual freestanding or projecting sign.

25.4.3.1 Maximum Fagade Sign Area. Total area of fagade signage shall
not exceed 2 square feet for each lineal foot of the building wall
to which the sign is attached up to a maximum of 80 square feet.
Maximum facade sign area in square feet shall be calculated as
follows:

e Lineal fect of building wall x 2 or 80 square feet, whichever
is less.

15 4.3.2 Maximum Freestanding Sign Area. Two square feet for each 5
lineal feet of street [rontage, not to exceed 80 square feet. Only
one freestanding sign is allowed per parcel except as provided for
in development complexes. Maximum freestanding sign area in
square feet shall be calculated as follows:
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e (lineal feet of street frontage + 5) x 2 or 80 square feet,
whichever is less

25.4.3.3 Parapet Mounted Sign Area shall be calculated the same as and
counted as part of the allowed fagade signs.

25.4.3.4 Maximum Projecting Sign Area. Two square feet for each 5
lineal feet of street frontage, not to exceed 80 square feet. Only
one projecting sign is allowed per parcel. Maximum projecting
sign area in square feet shall be calculated as follows:

o (lineal feet of street frontage + 5) x 2 or 80 square feet,
whichever is less

25.4.3.5 Maximum Suspended Sign Area. The maximum allowable sign
area shall be 1 square foot for each lineal foot of width of the
canopy, awning, marquee or other structural element of a
building from which the sign is suspended, as measured
perpendicular to the building wall.

25.4.4 Freestanding Signs for Boat Services on the Missouri River. Businesses
that provide boat services such as fuel and pump out may have one
freestanding sign subject to the following:

25 4.4.1 The maximum allowable sign area shall be 64-square feet.

25.4.4.2 Maximum sign height is 30-feet, measured vertically, from the
edge of the river bank as defined by the line of vegetation.

25.4.4.3 The sign must be within 25-feet, measured horizontally, of the
river bank as defined by the line of vegetation.

2.4.4.4 The sign may be composed of one or two faces. The face(s) of
the sign must be oriented toward the river and must be within 0°
to 25° of parallel to the centerline of the river at the location of
the sign.

5 4.5 Non-commercial signs. Commercial and industrial uses that are located
in commercial or industrial zoning districts shall each be permitted fagade
signage and/or freestanding signs provided the signage does not convey d
commercial message. Such signs shall not exceed 32 square feet in arca
and shall not be displayed for more than six months in cach calendar year.
The height of freestanding signs shall not exceed eight-feet above the
adjacent grade.
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25.5 General Sign Regulations. The following regulations apply to all signs.

25.5.1 Sign Illumination. Except for billboards, sign illumination may be from
backlighting, an internal source or floodlight projection. Lighting shall be
shielded to preclude glare visible from public rights of way and
neighboring properties.

25.5.2 Measurement of Sign Area. The square footage of a sign made up of
letters, words or symbols within a frame shall be determined from the
outside edge of the frame itself. The square footage of a sign composed
of only letters, words or symbols shall be determined from imaginary
straight lines drawn around the entire copy or grouping of such letters,
words or symbols. Double-faced signs shall be calculated as the area of
one side only. Three-dimensional or signs other than single or double-
faced signs shall be calculated as the cumulative area of all faces of the
sign.

25.5.3 Maximum Sign Height. Maximum height of any sign is 35 feet unless a
more restrictive standard is established elsewhere in these regulations.

25 5.4 Measurement of Sign Height The height of a sign shall be measured from
average grade to the highest point of the sign or its supporting structure.
Signs do not qualify for increased height due to increase in setback.

2555 Condition and Maintenance. All signs shall be of rust-inhibitive or rot-
inhibitive material or treatment, and shall be maintained in good condition
in the opinion of the Director. All signs, together with all of their
supports, braces, guys and anchors shall be kept in good repair and in a
safe state of preservation. The display surfaces of all signs shall be kept
neatly painted or posted at all times.

25.5.6 Electronic Message Signs. Electronic message signs that provide
changing messages are permitted provided such signs do not blink or
flash at a frequency of less than one blink or flash per 3 seconds.

25.5.7 All signs must meet or exceed the setback requirements established for
the zoning district in which the sign is located. No portion of any sign
shall overhang or encroach on the setback area, public right of way or
public easement.

15.5.8 Vehicle Clearance Area. When a sign is placed over a private area where

vehicles travel or are parked, the bottom of the sign structure must be at
least 15 feet above the ground. Vehicle areas include but are not limited
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to driveways, alleys, parking areas, loading and maneuvering areas.
Exceptions are prohibited.

25.5.9 Signs, which are allowed based on the length of or adjacency to one street
frontage, shall not be placed on a different street frontage.

25.5.10 Prohibited Signs. The following devices and locations are specifically
prohibited:

25.5.10.1 Signs located in such a manner as to obstruct or otherwise
interfere with an official traffic sign, signal or device or
obstruct or interfere with a driver’s view of approaching,
merging or intersecting traffic.

25.5.10.2 Signs encroaching upon or overhanging public right of way or
easement dedicated for use by the public. No sign shall be
attached to any utility pole, light standard, street tree or any
other public facility located in the public right of way or public
easement.

25.5.10.3 Cloth, papet, soft plastic or similar advertising signs or devices
other than in rigid frames as provided herein.

25.5.10.4 Signs that blink, flash or are animated by lighting in any
fashion that would cause such signs to have the appearance of
traffic safety signs and lights, or municipal vehicle warnings
from a distance.

25.5.10.5 Portable signs.

25.5.10.6 Any sign attached to or placed on a vehicle or trailer parked on
public or private property. The prohibition of this subsection
does not prohibit the identification of a firm or its principal
products on a vehicle being operated during the normal course
of business or being taken home.

255.10.7 Pennants, banners and private flags bearing any logo, product
name, business name or other advertising.

25.5.10.8 Signs in any district except as specifically authorized by these
regulations.

25.5.10.9 Rotating signs and roof-mounted signs and searchlights.

25.5.10.10 Any sign, other than a billboard that is located on a parcel that
is otherwise undeveloped, except as otherwise permitted by
these regulations.
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25.5.11 Signs, variances not allowed except. No variance from the provisions of
Section 25, Sign Regulations is allowed except in accordance with
Section 15.C(4)(f) of these regulations.

25.6 Specific Sign Requirements
25.6.1 Billboards

25.6.1.1 Billboards are only allowed in the General Commercial (C-G),
Planned General Commercial (CG-P), Light Industrial (M-L),
Planned Light Industrial (ML-P), General Industrial (M-G) and
Planned General Industrial (MG-P) districts and must be within
100 feet of the U.S. 63 or I-70 right of way.

25.6.1.2 Maximum sign area is 288 square feet.
25.6.1.3 Minimum ground clearance is 8 feet.

25.6.1.4 Minimum setback from all public rights of way is 50 feet with no
portion of the sign overhanging the setback area.

25.6.1.5 Minimum setback from a side or rear property line, not abutting
a public right of way, is 10 feet with no portion of the sign
overhanging the setback area.

25.6.1.6 Minimum distance from Agriculture, Transition, Residential,
Commercial Office (C-O) or Neighborhood Commercial (N-C)
zoning districts or municipal limits of any city or town is 200
feet, based upon the location of the zoning district boundary or
municipal limits in effect at the time the building permit for the
billboard is issued.

25.6.1.7 Minimum distance from other billboards is 2,640 feet.
25.6.1.8 Minimum distance from any street intersection is 200 feet.

25.6.1.9 All freestanding billboards shall be mounted on a monopole
mast.

25.6.1.10 Billboards consisting of two faces are permitted only if the
planes formed by the two faces are parallel, the same size and

shape and mounted at the same elevation.

25.6.1.11 Billboards consisting of more than two faces are prohibited.
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25.6.1.12 Billboards shall not be illuminated.

25.6.1.13 Maximum number of billboards per parcel is one.

25.6.1.14 Billboards shall comply with all specific requirements for
freestanding, projecting or facade signs, as appropriate, unless a
stricter standard applies.

25.6.2 Freestanding Signs

25.6.2.1 All freestanding signs shall maintain a clear vision area as
specified in this ordinance.

25.6.2.2 For purposes of calculating the number of freestanding signs
allowed on a parcel, a billboard constitutes 1 freestanding sign.

25.6.2.3 Any freestanding sign that is not a billboard shall be a
minimum of 35 feet from any public street intersection.

25.6.2.4 Freestanding signs shall be placed on a parcel so that they are
no more than 150 feet from the public right of way.

756.2.5 In Commercial, Industrial or Planned Recreation Districts a
freestanding sign cannot be placed closer than 50 feet to
another freestanding sign.

756.2.6 There shall be no freestanding sign on the same street frontage
where there is a projecting sign on the same parcel and street
frontage.

25.6.3 Parapet-Mounted Signs. Signs projecting above the point of intersection
of the exterior wall of the building with its roof shall be mounted on a
parapet.

25.6.4 Projecting Signs
25.6.4.1 A projecting sign shall not extend above the line defined by the

intersection of the planes formed by the building wall and the

roof.

25.6.4.2 No supporting structure shall be visible above the sign face.
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25.6.4.3 The edge of the sign shall not be more than one foot from the
building wall.

75 6.4.4 A minimum of 8 feet must be maintained between the lowest
point of the sign and the ground unless a stricter standard applies.

25.6.4.5 A projecting sign shall not project more than 10 feet from the
building wall to which it is attached.

25.6.5 Suspended Signs

15.6.5.1 The maximum allowable horizontal length of a suspended sign
shall be equal to the width of the canopy, awning, marquee other
structural element of a building from which the sign is
suspended, as measured perpendicular to the building wall,
minus 2 feet.

25.6.5.2 The sign must be hung at least 1 foot from the outside building
wall and at least 1 foot from the outside edge of the canopy,
awning, marquee or similar structure from which the sign is hung
measured at the location at which the sign is to be hung.

15.6.5.3 The minimum vertical clearance between the lowest edge of an
under-canopy sign and the ground shall be 8 feet.

25.6.5.4 The sign must be hung perpendicular to the direction of the
building wall at the location where the sign is to be hung.

SECTION 26 STREAM BUFFER REGULATIONS

26.1 Title, Purpose and Intent

26.1.1 Title. This chapter shall be known as the "Stream Buffer Regulations
of Boone County, Missouri."

26.1.2 Purpose. The County Commission of Boone County, Missouri has
determined that these regulations are necessary for the purpose of
promoting the health, safety, comfort, and/or general welfare; and
conserving the values of property throughout the County; and lessening
or avoiding undue impact of stormwater runoff on adjoining properties
and the environment. Buffers adjacent to stream systems provide
numerous environmental protection and resource management benefits
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which can include the following:

+ Restoring and maintaining the chemical, physical and biological
integrity of the water resources,

+ Removing pollutants delivered in urban storm water,

¢+ Reducing erosion and controlling sedimentation,

¢ Stabilizing stream banks,

« Providing infiltration of storm water runoff,

+ Maintaining the base flow of streams,

« Contributing the organic matter that is a source of food and energy
for the aquatic ecosystem,

¢« Providing tree canopy (0 shade streams and promote desirable
aquatic organisms,

« Providing riparian wildlife habitat,

+ Furnishing scenic value and recreational opportunity,

« Protecting the public from flooding, property damage and loss, and

+ Providing sustainable, natural vegetation.

76.1.3 Intent. It is the purpose of this section to establish minimum acceptable
standards for the design of stream buffers to protect the streams,
wetlands, floodplains and riparian and aquatic ecosystems of the County
of Boone, and the implementation of specifications for the
establishment, protection and maintenance of vegetation along all stream
systems and/or waterbodies within our County's authority. It is the
desire of the County to protect and maintain_natural vegetation in
riparian and wetland areas by implementing specifications for the
establishment, protection and maintenance of buffer vegetation along
stream systems and/or waterbodies within our County’s authority.

26.1.4 Jurisdictional Area —These regulations apply to all unincorporated
lands within Boone County.

26.1.5 Authority — These regulations are adopted pursuant to the provisions of
Sections 64.825 — 64.885 and 64.907, Revised Statutes of Missouri.

26.1.6 Applicability
26.1.6.1 This article shall apply to:

26.1.6.1.1 All proposed development except as provided
in Section 26.1.6.2
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26.1.6.1.2 Activities that involve clearing, earthwork and
excavation within the buffer zone as defined
herein.

26.1.6.1.3 All tracts and parcels of land in the County except as
provided in Section 26.1.6.2.

26.1.6.2 This article shall not apply to:

26.1.6.2.1 Development which prior to the effective date of this
article:

+ Iscovered by a plat recorded of record in
accordance with subdivision regulations.

» Iscovered by an approved and unexpired
Preliminary Plat or Review Plan.

* Iscovered by a valid, unexpired building permit.

» Has applied for a building permit.

26.1.6.2.2 This article shall not apply to surface mining
operations which are operating in compliance with a
State-approved surface mining permit.

26.1.6.2.3 This article shall not apply to agricultural or farming
activities.

26.1.6.2.4 This article shall not be construed so as to prevent
modifications to stream channels or wetlands if such
modifications have been approved and permitted by a
Federal Agency such as the U.S. Army Corps of
Engineers.

26.1.6.2.5 Structures that exist on or before the date of adoption
of this section, that do not conform to this section and
cannot be made to conform by using the stream buffer
averaging provisions of Section 26.5.6 shall be
allowed to remain in the present location and
footprint. Such structures can be expanded or
enlarged if the expansion or enlargement is vertical
and/or away from the stream being buffered.

26.2 Administration
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26.2.1

26.2.2

26.2.3

26.2.4

26.2.5

Limitation on liability. This chapter does not guarantee that properties
will always be free from storm water flooding or flood damage. This
chapter shall not create liability on the part of, or a cause of action
against, the county or any county officer or employee for any flood
damage.

Conflicts. Where any provision of this chapter imposes restrictions
different from those imposed by any other law or regulation, whether
state, federal or local, whichever is more restrictive or imposes a
higher standard shall control.

Administration and Enforcement. The provisions of this chapter shall
be administered and enforced by the Director. The Director shall
receive applications required by these regulations and issue permits.
He/she shall examine premises for which permits have been issued,
and shall make the necessary inspections to see that the provisions of
law are complied with. He/she shall, when requested by the County
Commission, or when the interests of the county so require, make
investigations in connection with matters referred to in these
regulations and render written reports on the same. For the purpose of
enforcing compliance with the law, he/she shall issue such notices or
orders as may be necessary.

* Inspections: Inspections shall be made by the
Director or his/her designee(s).

* Rules/ Policies: For carrying into effect its provisions, the County
Commission and/or its designee may adopt rules/ policies consistent
with these regulations.

* Records: The Director shall keep careful and comprehensive records
of applications, of permits issued, of inspections made, of reports
rendered, and of notices of orders issued. All such records shall be
open to public inspection at reasonable hours, but shall not be
removed from the office of the Director.

Appeals. Any person aggrieved by any decision of the Director in
the administration or enforcement ot this Chapter may appeal such
decision to the Board of Adjustment.

Variances

26.2.5.1 Variances by the Director. The Director may grant a waiver
for the following:

126



BOONE COUNTY ZONING REGULATIONS, BOONE COUNTY, MISSOURI SECTION 26

+ Those projects or activities serving a public need where no
feasible alternative is available.

+ The repair and maintenance of public improvements
where avoidance and minimization of adverse impacts to
wetlands and associated aquatic ecosystems have been
addressed.

26.2.5.1.1 Application. The applicant shall submit a written
request for a variance to the Director in a form
specified by the Director. The application shall
include information specified by the Director and
specific reasons justifying the variance and any
other information necessary to €v aluate the
proposed variance request. The Director may require
an alternatives analysis that clearly demonstrates
that no other feasible alternatives exist and that
minimal impact will occur as a result of the project
or development.

26.2.5.1.2 Review by Director. Upon receipt of all application
materials the Director shall certily the application
complete. The Director shall have 10-working days
from the date of the complete application in which to
‘ssue a decision. If during review of the application
the Director requests additional information, then
the time between when the request was made and
when the information is submitted shall not count
against the 10-day review period.

26.2.5.2 Other Variances. Where undue hardships or practical
difficulties may result from strict compliance with this
chapter, the developer may file an application for a variance.
Said applications shall be directed to the Boone County Board
of Adjustment organized and existing under the zoning
regulations of Boone County, Missouri, which shall have the
jurisdiction and shall be charged with the duty of hearing and
deciding applications for variances from the strict application
of the provisions of this ordinance. The Board may grant a
variance only if it finds after public hearing and upon
competent and substantial evidence that the applicant meets
the following criteria:
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+ The variance shall not have the effect of nullifying the
intent and purpose of these regulations;

+ The granting of the variance will not be detrimental to the
public safety, health or welfare, or injurious to other
property or improvements.

¢ The conditions upon which the request for a variance is based
are unique to the property for which the variance is sought,
are not applicable generally to other property, and are not
self-imposed.

¢ Because of the particular physical surroundings, shape or
topographical conditions of the specific property involved,
a particular hardship to the owner would result, as
distinguished from a mere inconvenience, if this chapter
was strictly interpreted and carried out.

26.2.5.2.1 Conditions: In recommending variances and
exceptions, staff may recommend and the Board may
require such conditions as will, in the judgment of
each, secure substantially the objectives of the
standards or requirements of this chapter.

26.2.5.2.2 Application: An application for a variance shall be
submitted at the time of filing for a preliminary plat
or for application for a building permit, whenever
possible. The application shall be on forms provided
by the County and shall state fully the grounds for
the request and all facts relied upon by the
practitioner. The application shall be filed with the
Director and after review thereof the Director shall
make a recommendation to the Board to grant or
deny the application and state the reasons for his or
her recommendation. Either the applicant or the
Director may appeal or seek judicial review of any
decision of the Board as provided by law.

26.3Definitions

Best Management Practices (BMPs) - Conservation practices or management
measures which control soil loss and reduce water quality degradation mainly
caused by nutrients, animal wastes, toxins, sediment in the runoff. BMPs may
be either structural (grass swales, terraces, retention and detention ponds), or
non-structural (disconnection of impervious surfaces, directing downspouts
onto grass surfaces and educational activities).
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Buffer - A vegetated area including trees, shrubs, managed lawn areas, and
herbaceous vegetation which exists or is established to protect a stream system.
Alteration of this natural area is strictly limited.

Development - A change in the zoning, intensity of use or allowed use of any
land, building, structure or premises for any purpose. The subdivision or
severance of land. The construction, erection or placing of one or more
buildings or structures on land or use of land or premises for storage of
equipment or materials. Making of an addition, enlargement or alteration to a
building or structure, in, on, OVer or under land, which has the effect of
increasing the size or usability thereof. Land disturbance activities such as but
not limited to site-grading, excavation, drilling, removal of topsoil or the
placing or dumping of fill and installation of drainage works. The use of the
term shall include redevelopment, as defined in the stormwater regulations, in all
cases unless otherwise specified in these regulations.

Director — The Boone County Director of Public Works or Boone County
Director of Planning and Building Inspection as designated by the County
Commission.

Farming Activities — See Agriculture or Farming Activity (Zoning
Regulations Section 2)

Flood Control Structures— Use of levees, walls, ditching or reservoirs in an
effort to minimize the occurrence of floods.

Indigenous Vegetation — Any species that was present in Missouri prior to
European Settlement (approximately 1735 A.D.) or any plant identified as native
or indigenous on lists maintained by agencies such as the Missouri Department
of Conservation or United States Department of Agriculture.

Managed Lawn Areas - Any area greater than five hundred (500) square feet
where the vegetative ground cover is maintained at a uniform height of less than
5-inches.

Ordinary High Water Mark — That line on the shore established by the
fluctuations of water and indicated by physical characteristics such as clear
natural line impressed on the bank, shelving, changes in the character of soil,
destruction of terrestrial vegetation, the presence of litter or debris, or other
appropriate means that consider the characteristics of the surrounding area.
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Pollution - Any contamination or alteration of the physical, chemical, or
biological properties of any waters which will render the waters harmful or
detrimental to domestic, commercial, industrial, agricultural, recreational, or
other legitimate beneficial uses; or to livestock, wild animals, birds, fish or other
aquatic life.

Streams - Perennial and intermittent watercourses identified through site
inspection and United States Geological Survey (USGS) maps and further
defined and categorized as follows:

A. TypelStreams are defined as perennial streams shown as solid blue lines
on the United States Geological Survey seven and one-half minutes series
topographical map and have a drainage area of greater than 50 acres.

B. Type II Streams are de fined as intermittent streams shown as dashed blue
lines on the United States Geological Survey seven and one-hall minutes
series topographical map and have a drainage area of greater than 50 acres.

C.  Type Il Streams are defined as intermittent streams or patural channels
which are not shown on the United States Geological Survey seven and
one-half minutes series topographical map as either blue or dashed blue
lines which have drainage areas of greater than 50 acres.

Wetlands - Those areas that are inundated or saturated by surface or ground
water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs,
and similar areas.

26.4Stream Buffer Plan Requirements

26.4.1 General Plan Requirements. All administrative surveys, plats,
development plans and building permits shall set forth an informative,
conceptual and schematic representation of the proposed stream buffers
by means of maps, graphs, charts, or other written or drawn documents
so as to enable the Director an opportunity to make a reasonably
informed decision regarding the proposed activity.

26.4.2 Specific Plan: Stream buffer plans shall contain the following
information and shall be shown on one or mMore sheets as required by

the Director:

26.4.2.1 A site plan map at a minimum scale of 1"=200".
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26.4.2.2 Field delineated and surveyed streams, springs, seeps, bodies of
water, sink holes, and wetlands (include a minimum of 200 feet
into adjacent properties).

26.4.2.2.1 Stream buffer plans for an individual single family or
two family dwelling or an administrative survey are
not required to survey the features listed above.

26.4.2.3 Delineated stream buffers.

26.4.2.4 Limits of the 100-year floodplain as shown on the adopted
floodplain maps for the County of Boone.

26.4.2.5 Steep slopes greater than 15% for areas adjacent to and within
200 feet of Type I, I or III streams

26.4.3 Plan Submittal. The buffer plan shall be submitted in conjunction with
the required development permit application or land disturbance plan
for any development, whichever is submitted first. The buffer must be
clearly delineated on the site grading plan.

26.4.3.1 Provide a note on the site grading and drainage plans or
development site plan stating, “There shall be no clearing,
grading, construction or disturbance of vegetation except as
specifically approved by the Director.”

26.4.4 Temporary Boundary Markers. Markers will be installed by the applicant
prior to commencing clearing and grading operations and maintained
throughout the applicant’s development activities. The markers will be
placed on the outside edge of the buffer zone prior to the start of any
activity within 50-feet of the buffer or as shown on a land disturbance
plan approved by Boone County. Markers shall be clearly visible and
shall be spaced at a maximum of 100 feet. The markers shall be joined
by marking tape or fencing. Orange construction fencing should be used
to delineate the limits of the stream buffer.

26.4.5 Plan Preparation. Stream buffer plans, except for single family
dwellings, two family dwellings or administrative surveys, shall be
prepared by a professional surveyor, engineer or architect licensed to
practice in the State of Missouri.

26.5 Design Standards for Stream Buffers
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26.5.1 General. An adequate buffer for a stream system shall consist of a
predominantly undisturbed strip of land extending along both sides of a
stream and their adjacent wetlands, floodplains or slopes. The buffer
width may be adjusted to include contiguous sensitive areas, such as
steep slopes or erodible soils, where disturbance may adversely affect
water quality, streams, wetlands, or other water bodies. All specified
stream buffer widths are minimums and may be increased as specified in

these regulations or on a voluntary basis by the property owner.

26.5.2 Buffer Measurement. The buffer shall begin and be measured from the

ordinary high water mark of the channel during base flows.

26.5.3 Minimum Buffer Width. The required base width for all buffers shall

be determined based on the type of stream being protected, as

specified in TABLE I of this ordinance below:

TABLE I Required Minimum Stream Buffer Width
Stream Type Required Width (each side)
Type I 100 feet
Type 11 50 feet
Type 30 feet

26.5.4 Modifications to Buffer Width. Stream buffer width shall be modified if
there are steep slopes which are above the ordinary high water mark and
within the required stream buffer width and drain into the stream system.
In those cases, the buffer width will be adjusted according to the guidance

in TABLE II. Below:

TABLE II. Modifications to Stream Buffer
Width Based on Slope

Percent Slope Width of Buffer
0-14% No Change
15% - 25% add 25 feet
Greater than 25% add 50 feet
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26.5.5 No Buffer Required. A stream buffer shall not be required for portions of
a stream that are less than 150 feet in length due to the stream having
been previously enclosed within a pipe or box structure immediately
upstream and downstream of the subject location. In such cases, said
stream portion may be similarly enclosed in a pipe or box structure.

26.5.6 Stream Buffer Averaging. The stream buffer width may be relaxed and
the buffer permitted to become narrower at some points to allow for
structures existing on the date of adoption of these regulations provided:

26.5.6.1 The average width of the stream buffer must meet the
minimum requirement specified in Table 1 and Table 2.

26.5.6.2 There is no reduction in the width of the Streamside Zone (Zone 1)

76.5.6.3 No new structures are built in the 100-year floodplain. This
does not restrict allowable uses in the streamside zone as
defined in Section 26.6.1 and 26.6.2.3.

26.6 Two Zone Stream Buffer System

26.6.1 Buffer Zones. The stream buffer shall be composed of two distinct zones,
with each zone having its own set of allowable uses and vegetative targets as
specified in this section. (Table III contains information that has been
condensed from subsequent text. For a complete listing of uses see Section

26.6.2 and 26.6.3).
= Table . Stream Bulters
Streamside Zone (Zone 1) Outer Zone (Zone 2)
Typel | Typell| Type Il Typel | Typell| Type
Stream | Stream | Stream Stream | Stream | III
~Width 50 25 I3 Width 50 25 I5
Vegetation | Indigenous Vegetation Vegetation| Type I'—Indigenous
egetation
Type I - Managed Lawns
Permissible Type III —
Managed Lawns Permissible
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Uses Flood control, permeable- Uses All uses allowed in
surfaced foot and bicycle Streamside Zone, hard-
paths, road crossings, utility surfaced biking/hiking paths,
crossings, stream or stream detention/retention
bank restoration and structures, utility corridors,
restoration of indigenous storm water BMPs,
vegetation residential yards, landscaped
Function | protect the physical and Function| protect key components of
ecological integrity of the the stream and filter and
stream ecosystem slow velocity of water runoff

26.6.1 Zone 1. Streamside Zone

26.6.1.1 Function. The function of the streamside zone is to protect the
physical, biological and ecological integrity of the stream
ecosystem. The vegetative target for the streamside zone is
undisturbed indigenous vegetation.

26.6.1.2 Adjoining Wetlands. The streamside zone will begin and be
measured as defined and extend away from the ordinary high
water mark a distance as shown in Table III. Wetlands that
adjoin the buffer shall be added to the buffer. There shall be a
15-foot buffer around any edge of the wetland that is not within

the stream buffer (inner or outer zone).

26.6.1.3 Allowable uses in the streamside zone:

¢ Flood control structures, stream gauging and water
quality monitoring equipment, stormwater
treatment facilities in accordance with an approved

plan
Utility crossings

Road crossings

by the director.

Permeable surfaced foot and bicycle paths

Utilities where no practical alternatives exist as determined

e Stream restoration, stream bank restoration or
restoration of indigenous vegetation in accordance

with an approved plan

¢ Roads, that exist on or before the date of adoption of
these regulations, and associated maintenance

activities.
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26.6.1.4 Restricted uses in the streamside zone. The following uses are
prohibited except where incidental to an allowable use:

e Clearing of existing vegetation,

e Grading, stripping or other soil-disturbing practices,

e Filling or dumping,

e Draining the buffer area by ditching, underdrains or other
systems,

e Use, storage or application of pesticides, except for the spot
spraying of noxious weeds or other species consistent with
recommendations of the Missouri Department of
Conservation, Boone County Soil and Water Conservation
District, United States Department of Agriculture or
University of Missouri Extension Service

e Storage or operation of motorized vehicles except for
maintenance Or emMergency use.

e Walls, solid fences, chain link fences, woven or welded
wire fences

e Structures or any type of impervious surface except as
provided above

26.6.2 Zone 2, Outer Zone.

26.6.2.1 Function. The function of the outer zone is to prevent
encroachment into the streamside zone and to filter runoff from
residential and commercial development.

26.6.2.2 Adjoining Wetlands. The outer zone will begin at the outside edge
of the streamside zone and extend outward, away from the
streamside zone the distances as shown in Table III. Wetlands
that adjoin the buffer shall be added to the buffer. There shall be a
15-foot buffer around any edge of the wetland that is not within
the stream buffer (inner or outer zone).

26.6.2.3 Allowable uses in outer zone

° All uses allowed in the streamside zone
e  Utilities

e  Hard-surfaced biking/hiking paths,

o Detention/retention structures,

° Storm water BMPs,
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e Landscaped areas (Type Il and Type III streams only)
although planting of indigenous vegetation is
encouraged.

26.6.2.4 Restricted Uses in Outer Zone

e Walls, solid fences, chain link fences, woven or welded wire
fences

e Structures or any type of impervious surface except as
provided above

26.7 Stream Buffer Management and Maintenance

26.7.1 Management, Responsible Party. The stream buffer, including wetlands
and floodplains, shall be managed by the landowner to enhance and
maximize the unique value of these resources. Management includes
specific limitations on alteration of the natural conditions of the land and
vegetation.

26.7.2 Allowed maintenance practices and activities in the streamside zone of the
buffer. All allowed uses may be maintained subject to the review of
the County. Any entity conducting an allowed activity within the
streamside zone shall restore any disturbed areato it previous condition or
in accordance with a plan approved by the Director. In addition to
maintenance of allowed uses, the following maintenance activities may be
conducted:

« Roads, bridges, paths, and utilities existing as of the date of
adoption of these regulations.

* Rights of way for roads and utilities should be the minimum
width to allow for installation, access and maintenance.

¢  Removal of diseased or dead trees, brush and trash.

¢« Maintenance of all County-approved improvements, including utilities

+ Removal of debris which could cause flooding.

« Selective (spot) spraying of noxious or other vegetation consistent
with recommendations from the Missouri Department of
Conservation, Boone County Soil and Water Conservation District,
United States Department of Agriculture or University of Missouri
Extension Service

26.7.3 Restricted maintenance practices and activities within the streamside
zone of the stream buffer:

¢+ Clearing of existing vegetation.
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¢+ Soil disturbance by grading, stripping, or other practices.

¢+ Filling or dumping.

+ Drainage by ditching, under drains or other systems.

+ Use, storage, or application of pesticides, except as provided for in
26.7.2 above.

+ Storage or operation of motorized vehicles, except for maintenance
and emergency use approved by the County or when operated on
a legally established roadway.

26.7.4 Allowed maintenance practices and activities within the outer zone of
the stream buffer:

o All Allowed Uses
¢« All maintenance practices and activities that are allowed in the
Streamside Zone.

26.7.5 Restricted maintenance practices and activities within the outer zone of
the stream buffer:

s Structures or buildings except as otherwise allowed by these regulations

26.7.6 Water pollution hazards — The following land uses and/or activities are
designated as potential water pollution hazards and must be set back
from any stream by the distance indicated below:

¢ Storage & use of hazardous substances 300 feet provided:
o Up to 20 gallons of liquid fertilizer or pesticide is allowed but
must remain outside of the stream buffer
o Up to100 pounds of granular fertilizer or pesticide is allowed
but must remain outside of the stream buffer

¢ Above- or below-ground petroleum storage facilities 300 feet provided:
o Up to 500 gallons of heating oil, gasoline or diesel fuel 1s
allowed but must remain outside of the stream buftfer

o Up to 1000 gallons of propane is allowed but must remain
outside of the stream buffer

+ Salvage yards or Automobile Recyclers 600 feet

26.8 Violations, Penalties and Remedies
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It shall be unlawful for any person to violate any provision or fail to comply
with any of the requirements of these regulations. A violation of or failure to
comply with any of the requirements of these regulations shall constitute a
misdemeanor and shall be upon conviction punished as provided by law. In
addition, any person permitting, aiding, abetting or concealing a violation of
this ordinance shall be deemed guilty of a misdemeanor and shall be upon
conviction punished as provided by law. Each day a violation of these
regulations continues shall constitute a separate offense. The penalty provided
in this section shall not be construed to be exclusive but is intended to be
supplemental and in addition to any other remedy provided by law or at equity.
The County may institute in the circuit court of the County any appropriate
action or other proceedings to prevent any unlawful activity proscribed in this
ordinance or to correct any violations of this ordinance.

26.9 Conflict with Other Regulations

Where the standards and management requirements of this buffer ordinance are
in conflict with other laws, regulations, and policies regarding streams, steep
slopes, erodible soils, wetlands, floodplains, timber harvesting, land
disturbance activities, or other environmental protective measures, the more
restrictive shall apply.

26.10 Severability

If any part or parts of this Ordinance shall be held unconstitutional, invalid, or
otherwise unenforceable by any court of competent jurisdiction, such decision
shall not affect the validity of the remaining provisions of this Ordinance.

SECTION 27 ADDRESSING AND ROAD NAMING
REGULATIONS

27.1 Applicability and Authority.

Applies to all divisions of land and related addressing and road naming. These
regulation are adopted pursuant to the authority granted under the provisions of
RSMo 64.825-64.885, RSMo 67.318 and the provisions of the adopted
International Fire Code and International Residential Code which have been
adopted by the County pursuant to the authority granted in RSMo 64.170.

27.2 Definitions. For purposes of this section, the following terms are hereby defined:
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27.2.1 Addressable Structures. Structures eligible for addresses. See Section
27.11.

27.2.2 Alias Road Names. An alias road name is the name, other than the
official name, commonly used for the road (See Section 27.9.1 5).

27.2.3 Boone County Addressing Grid System. The system used in
unincorporated Boone County to assign address numbers (See Section
27.5).

27.2.4 Address Directional Prefix. An abbreviation of the main cardinal
direction which precedes the official road name. There are four address
directional prefix quadrants with north designated as N, south designated
as S, east designated as E, and west designated as W.

27.2.5 Bulb/ Bumpout. In context of roads, a condition where the right of way
for a road is widened to allow for more frontage for additional lots and
continues the numbering pattern, interval, and direction as a continuation
from the main road (See Canterbury Dr, 27.7 Figure 1).

27.2.6 Circle. In context of roads, a road that has only one connection (o the
main road that acts as both the entrance and exit, and only intersects with
itself which also contains parcels located in the interior of the circle (See
Franklin Cir, 27.7 Figure 2).

2727 Court. In context of roads, a uniquely named dead-end road with no
other roads intersecting the main road and terminates in a permanent cul-
de-sac.

27.2.8 Connector. In context of roads, a segment of road between two officially
named roads created by a road realignment project.

27.2.9 Official Legal Road Names. The road name listed in the Boone County
Road Directory as administered by Boone County Planning and Building
Inspection is the official road name.

27.2.10 Vanity. In context of roads and/or addresses, an address requested by a
business, organization, or individual that is not related to the Boone
County Addressing Grid System.

27.3 Administration.

27.3.1 Addressing Authority. The Boone County Planning and Building
Inspection Director is the Boone County addressing authority.
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27.3.2 Administrative Review. If, under application of the provisions of these
regulations, any existing road name or address number is required to be
changed, then any person aggrieved by such a decision by the Planner or
other duly-qualified employee of the County Planning and Building
Inspection department assigned to make decisions about a road name or
address designation under the provisions of this ordinance may file a
request to review that decision with the Director of Planning and Building
Inspection for Boone County by making a written request for said review
within fifteen (15) days of the date of the written decision of the Planner.
Said request must be on the form(s) provided by the Director of
Planning’s office and shall include a copy of the written decision of the
Planner.

27.3.3 Appeals to Board of Zoning Adjustment. The aggrieved person, if
dissatisfied with the decision of the Director, may further appeal the
decision of the Director to the Board of Zoning Adjustment in the same
manner as appeals from the decisions of administrative officers in
applying the Zoning Ordinance for Boone County.

27.4 Purpose and Intent. The Boone County addressing and road naming regulations
are to establish standards for naming public and private roads, posting official
road signs, and assigning official address numbers to all addressable structures;
and to assist emergency management agencies, the United States Postal Service,
and the public in the timely and efficient provision of services to residents and
businesses within unincorporated Boone County.

These regulations are designed to eliminate addressing confusion and to create a
standard system by which addresses shall be assigned, displayed, and maintained
from this time forward. These regulations are further designed to establish an
official master address database and road name directory in Boone County to be
maintained by Boone County Planning and Building Department. It is not the
objective of these regulations to change all previously official addressed
structures or to change all previously officially named duplicate road names.
Changes to existing official addresses and road names will only be made when
non-conformity could interfere with the accurate dispatch of emergency
vehicles, postal delivery, and provision of County services.

27.5 Basis of the Boone County Addressing Grid System. The unincorporated Boone
County addressing grid system shall originate at the intersection of Broadway
and Garth Ave in the City of Columbia and continue to increase in all directions
as they radiate outward from the origin point. Other municipalities in Boone
County use the same type of numbering grid system but begin at their own origin
point.

140



BOONE COUNTY ZONING REGULATIONS, BOONE COUNTY, MISSOURI SECTION 27

27.6 Components of an Address. An address shall contain the following components
as applicable:

e Address number
Directional prefix
Street name

Street type
Directional suffix *
Unit type **

Unit number **
City

State

Zip

* Historical component
** If applicable

277 Standards for Address Number Assignment. Addresses are assigned based off
the