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Flying Cloud Airport
Joint Airport Zoning Board

Meeting Agenda
Thursday, July 16, 2009
3:00 P.M.
Eden Prairie City Center — Heritage Rooms 3 & 4
8080 Mitchell Road, Eden Prairie

Agenda Items

1. Board Member Introductions
2. Organizational Logistics

3. Selection of Chairperson

NN

. Goal of the Flying Cloud Airport Joint Airport Zoning Board

W

. Establish Next Meeting Date



Flying Cloud Airport Joint Zoning Board

Meeting Plan
Meeting 1:
e Introductions
e Chairperson Selection
e Distribution of Orientation Materials
e Review Board’s Goal
¢ Discuss Future Agenda Items
Meeting 2:
e Review State Statute
e Federal Land Use and Airspace Criteria
e MnDOT Presentation on State Safety Zone
Background and Criteria
e Addressing Complex Considerations in the Zoning
Process: MSP Joint Zoning Board Experience
e Board Member Direction on Specific Items to be
Considered in the Zoning Effort
Meeting 3:
* Report on Additional Considerations as Requested by
the Board
Meeting 4:
e Approval of first Draft FCM Zoning Ordinance and
Maps for Public Hearing
Meeting 5:
e First Public Hearing on Proposed Ordinance
Meeting 6.

e Review of comments and responses and submittal of
first draft to the Commissioner of Transportation



MEMORANDUM

TO: Flying Cloud Airport Joint Airport Zoning Board
FROM: Dennis Probst

SUBJECT: Suggested Process for Selecting the Board Chair
DATE: July 16, 2009

The method of selecting the Chair of the Flying Cloud Airport Joint Airport Zoning Board (“Board”)
is set out in Minn. Stat. § 360.063, subd. 3, which provides:

A joint board shall have as members two representatives appointed by the
municipality owning or controlling the airport' and two from the county or
municipality, or in case more than one county or municipality is involved two from
each county or municipality, in which the airport hazard is located, and in addition a
chair elected by a majority of the members so appointed. All members shall serve
at the pleasure of their respective appointing authority. (Emphasis supplied).

As you can read, the Chair must be someone “in addition” to the Board, i.e., not one .of the
members or alternates appointed by the municipalities or the Metropolitan Airports Commission.
And the Chair must be elected by a majority of the Board Members, i.e., not a quorum of the
majority or other lessor number. No other criteria are stated.

I suggest a process patterned on the one used by the Wold-Chamberlain Field Joint Airport
Zoning Board. First, all members would have ten days to submit names in addition to the ones
already identified. Second, staff will contact all those nominated, determine who would pe willing
to serve, and compile a brief biography of each willing candidate. This would be mailed to all
Board Members within ten to twelve days after nominations close. Third, the Board would vote at
its next meeting. Fourth, the Chair would assume his/her duties at the third meeting of the Board.

! “Owning or controlling municipality” is defined to include the Metropolitan Airports Commission. See
Minn. Stat. § 360.063, subd. 3(d).
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FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, July 16, 2009
Eden Prairie City Center — Heritage Rooms 3 & 4
8080 Mitchell Road, Eden Prairie, MN
MINUTES
Tom Anderson, MAC General Counsel, convened the Flying Cloud Airport Joint Airport

Zoning Board meeting at 3:05 p.m. The following were attendance:

Members: Steve Peterson, City of Bloomington

Glen Markegard, City of Bloomington

Kate Aanenson, City of Chanhassen

Jerry McDonald, City of Chanhassen

Brad Aho, City of Eden Prairie

Jon Duckstad, City of Eden Prairie

Joseph Helkamp, City of Shakopee

Molly Sigel, Metropolitan Airports Commission
Sherry Stenerson, Metropolitan Airports Commission

Others: Scott Neal, Scott Kipp, City of Eden Prairie; Deb Sorenson, James Terry,

Mn/DOT; Chris Olwell, Eden Prairie Sun Current; Tom Anderson,
Cameron Boyd, Jenn Felger, Roy Fuhrmann, Chad Leqve, MAC Staff

INTRODUCTIONS

Tom Anderson, MAC General Counsel, introduced himself and indicated that he
would moderate the meeting since a Chair has not yet been selected. He
reviewed the proposed agenda for the meeting and introduced Chad Leqve and
Jenn Felger from the MAC who will provide staff support to the Board. Board
members introduced themselves.

IT WAS MOVED BY DUCKSTAD, SECONDED BY AHO, THAT TOM
ANDERSON SERVE AS TEMPORARY CHAIR OF THE FLYING CLOUD
AIRPORT JOINT AIRPORT ZONING BOARD UNTIL A CHAIR IS ELECTED
BY THE BOARD. THE MOTION CARRIED BY UNANIMOUS VOTE.

ORGANIZATIONAL LOGISTICS

Mr. Anderson stated that the Joint Airport Zoning Board is a public body and
subject to the open meeting law, therefore all meetings will be open to the public.
Mr. Anderson stated MAC has attempted in the past to implement zoning around
the Flying Cloud Airport but was unsuccessful in completing the process. Mr.
Anderson described the zoning process as outlined in State Statutes stating that
after deliberations, if the Board is going to proceed with a zoning ordinance, it will
need to adopt a draft ordinance for purposes of holding a public hearing. Based
on the input received at the public hearing, a recommendation would be made to
the Commissioner of Transportation. The Commissioner of Transportation has
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the ability to accept or reject that recommendation. Following review by the
Commissioner, the JAZB incorporates the Commissioner's recommendations
and holds a second public hearing on the revised ordinance; the Board then
sends it back to the Commissioner for final approval.

Chad Leqve presented a meeting plan outlining the topics and goals to be
considered by the Board. Board Member Peterson suggested meeting every
three weeks and requested that staff bring a proposed schedule to the next
meeting. The Board agreed that Thursdays at 3:00 p.m. at the Eden Prairie City
Center would be convenient and that meetings may be added to or deleted from
the schedule on an as needed basis. The next meeting is scheduled for
Thursday, August 13" at 3:00 p.m.

Mr. Anderson stated that each entity‘ represented is entitled to appoint two
members to the Board: the City of Shakopee currently has one member
appointed.

The Board discussed using Robert's Rules of Order during Board deliberations
and agreed that a quorum consist of a majority of the members (i.e., 6 of 11)
being in attendance to take action.

IT WAS MOVED BY PETERSON AND SECONDED BY STENERSON, TO
FOLLOW ROBERT’'S RULES OF ORDER WITH THE NORMAL QUORUM
REQUIREMENTS. THE MOTION PASSED BY UNANIMOUS VOTE.

SELECTION OF CHAIRPERSON

Mr. Anderson reviewed the method of selecting the Chair for the Board as set out
in Minnesota Statutes which provides that the Chair must be an individua! “in
addition” to the Board Members appointed and be elected by a majority of the
Board Members. Board Members Aho and Duckstad nominated Rick King to
serve as Board Chair. Board Member Aho reviewed Mr. King's background
noting that he is an Eden Prairie resident, currently serves as the Chair of the
Flying Cloud Airport Advisory Commission, is familiar with local government, and
is willing to serve as Chair.

IT WAS MOVED BY PETERSON, SECONDED BY MCDONALD, TO ELECT
RICK KING AS CHAIR OF THE FLYING CLOUD AIRPORT JOINT AIRPORT
ZONING BOARD. THE MOTION CARRIED BY UNANIMOUS VOTE.

GOAL OF THE FLYING CLOUD AIRPORT JOINT AIRPORT ZONING BOARD

Chad Leqve, MAC Staff, gave a brief presentation on the Minnesota Statutes
regarding airport zoning stating that the fundamental goal of the Board is to
develop a Zoning Ordinance for review and approval by the Commissioner of
Transportation for subsequent adoption by the Board and then by local
municipalities. Major considerations for the Board are as follows:
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* MnDOT Model Ordinance

» FCM’s unique characteristics in the context of existing and planned land
uses around the airport

* Maintaining a “reasonable standard of safety” while considering the social
and financial costs to the community

Mr. Leqve noted that Minn. Stat. §360.066, subd. 1 is extremely instructive when
addressing the question of zoning around complex urbanized airports such as
FCM.

Mr. Leqve also gave a brief summary of the materials contained in a Reference
Manual that was provided to each Board Member.

Mr. Anderson responded to questions regarding the history of the zoning process
around Flying Cloud Airport, noting that currently, there is no ordinance in place.
There were efforts during the 1980's to address land use around the airport,
however liability concerns from the Cities related to the concept of takings
stopped the process. Mr. Anderson stated that the role of the JAZB is to zone
the land outside the airport boundary to ensure compatible land use.

Mr. Anderson stated that a Zoning Ordinance for MSP has been adopted and the
zoning process for the St. Paul Downtown Airport (STP) is currently underway;
the first Public Hearing on the draft ordinance for STP has been scheduled. He
stated that most of the out-state airports have been zoned. Board Member
Peterson, who served on the MSP JAZB, discussed the MSP process that was
followed noting that the Commissioner of Transportation approved the
recommendations by the Board to modify the zoning ordinance for MSP.

Mr. Anderson responded to a question regarding clarification on who has final
authority over zoning stating that Mn/DOT has the ultimate authority if the JAZB
fails to act within a reasonable amount of time. Mr. Anderson stated that
concerns regarding liability issues associated with the regulatory taking of
property have been discussed during the zoning processes for MSP and STP.
He stated that in past zoning processes, the municipalities have not been
interested in MAC setting up its own zoning administration structure but would
rather have the cities administer the ordinance that is adopted by the Zoning
Board.  During the zoning processes for MSP and STP, an Indemnification
Agreement was adopted by the MAC and the municipalities.

5. ESTABLISH NEXT MEETING DATE

The next meeting is scheduled for Thursday, August 13", at 3:00 p.m., at the
Eden Prairie City Center.

IT WAS MOVED BY STENERSON, SECONDED BY AHO TO ADJOURN. THE
MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 3:45 p.m.



Flying Cloud Airport
Joint Airport Zoning Board

Meeting Agenda
Thursday, August 13, 2009
3:00 P.M.
Eden Prairie City Center — Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie

Agenda Items

1

2

3.

4.

. Chairman Introduction

. Approval of Meeting Agenda

Approval of July 16, 2009 FCM JAZB Meeting Minutes
MnDOT — Model State Safety Zones Background and Criteria
. Airspace Zone Criteria |

Existing Land Uses around FCM and the Model State Safety Zones

. Addressing Complex Considerations in the Zoning Process (Minn.

Stat. §360.066, subd. 1)

. Board Direction on Specific Items to be Considered in the Zoning

Effort

Next Meeting Date
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Mn/DOT: Chris Olwell, Eden Prairie Sun Current; Tom Anderson,
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INTRODUCTIONS

Tom Anderson, MAC General Counsel, introduced himself and indicated that he
would moderate the meeting since a Chair has not yet been selected. He
reviewed the proposed agenda for the meeting and introduced Chad Leqve and
Jenn Felger from the MAC who will provide staff support to the Board. Board
members introduced themselves.

IT WAS MOVED BY DUCKSTAD, SECONDED BY AHO, THAT TOM
ANDERSON SERVE AS TEMPORARY CHAIR OF THE FLYING CLOUD
AIRPORT JOINT AIRPORT ZONING BOARD UNTIL A CHAIR IS ELECTED
BY THE BOARD. THE MOTION CARRIED BY UNANIMOUS VOTE.

ORGANIZATIONAL LOGISTICS

Mr. Anderson stated that the Joint Airport Zoning Board is a public body and
subject to the open meeting law, therefore all meetings will be open to the public.
Mr. Anderson stated MAC has attempted in the past to implement zoning around
the Flying Cloud Airport but was unsuccessful in completing the process. Mr.
Anderson described the zoning process as outlined in State Statutes stating that
after deliberations, if the Board is going to proceed with a zoning ordinance, it will
need to adopt a draft ordinance for purposes of holding a public hearing. Based
on the input received at the public hearing, a recommendation would be made to
the Commissioner of Transportation. The Commissioner of Transportation has
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the ability to accept or reject that recommendation. Following review by the
Commissioner, the JAZB incorporates the Commissioner's recommendations
and holds a second public hearing on the revised ordinance; the Board then
sends it back to the Commissioner for final approval.

Chad Leqgve presented a meeting plan outlining the topics and goals to be
considered by the Board. Board Member Peterson suggested meeting every
three weeks and requested that staff bring a proposed schedule to the next
meeting. The Board agreed that Thursdays at 3:00 p.m. at the Eden Prairie City
Center would be convenient and that meetings may be added to or deleted from
the schedule on an as needed basis. The next meeting is scheduled for
Thursday, August 13", at 3:00 p.m.

Mr. Anderson stated that each entity represented is entitled to appoint two
members to the Board, the City of Shakopee currently has one member
appointed.

The Board discussed using Robert’s Rules of Order during Board deliberations
and agreed that a quorum consist of a majority of the members (i.e., 6 of 11)
being in attendance to take action.

IT WAS MOVED BY PETERSON AND SECONDED BY STENERSON, TO
FOLLOW ROBERT’'S RULES OF ORDER WITH THE NORMAL QUORUM
REQUIREMENTS. THE MOTION PASSED BY UNANIMOUS VOTE.

SELECTION OF CHAIRPERSON

Mr. Anderson reviewed the method of selecting the Chair for the Board as set out
in Minnesota Statutes which provides that the Chair must be an individual “in
addition” to the Board Members appointed and be elected by a majority of the
Board Members. Board Members Aho and Duckstad nominated Rick King to
serve as Board Chair. Board Member Aho reviewed Mr. King’'s background
noting that he is an Eden Prairie resident, currently serves as the Chair of the
Flying Cloud Airport Advisory Commission, is familiar with local government, and
is willing to serve as Chair.

IT WAS MOVED BY PETERSON, SECONDED BY MCDONALD, TO ELECT
RICK KING AS CHAIR OF THE FLYING CLOUD AIRPORT JOINT AIRPORT
ZONING BOARD. THE MOTION CARRIED BY UNANIMOUS VOTE.

GOAL OF THE FLYING CLOUD AIRPORT JOINT AIRPORT ZONING BOARD

Chad Leqve, MAC Staff, gave a brief presentation on the Minnesota Statutes
regarding airport zoning stating that the fundamental goal of the Board is to
develop a Zoning Ordinance for review and approval by the Commissioner of
Transportation for subsequent adoption by the Board and then by local
municipalities. Major considerations for the Board are as follows:
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e MnDOT Model Ordinance

e FCM'’s unique characteristics in the context of existing and planned land
uses around the airport

e Maintaining a “reasonable standard of safety” while considering the social
and financial costs to the community

Mr. Leqve noted that Minn. Stat. §360.066, subd. 1 is extremely instructive when
addressing the question of zoning around complex urbanized airports such as
FCM.

Mr. Leqve also gave a brief summary of the materials contained in a Reference
Manual that was provided to each Board Member.

Mr. Anderson responded to questions regarding the history of the zoning process
around Flying Cloud Airport, noting that currently, there is no ordinance in place.
There were efforts during the 1980’s to address land use around the airport,
however liability concerns from the Cities related to the concept of takings
stopped the process. Mr. Anderson stated that the role of the JAZB is to zone
the land outside the airport boundary to ensure compatible land use.

Mr. Anderson stated that a Zoning Ordinance for MSP has been adopted and the
zoning process for the St. Paul Downtown Airport (STP) is currently underway;
the first Public Hearing on the draft ordinance for STP has been scheduled. He
stated that most of the out-state airports have been zoned. Board Member
Peterson, who served on the MSP JAZB, discussed the MSP process that was
followed noting that the Commissioner of Transportation approved the
recommendations by the Board to modify the zoning ordinance for MSP.

Mr. Anderson responded to a question regarding clarification on who has final
authority over zoning stating that Mn/DOT has the ultimate authority if the JAZB
fails to act within a reasonable amount of time. Mr. Anderson stated that
concerns regarding liability issues associated with the regulatory taking of
property have been discussed during the zoning processes for MSP and STP.
He stated that in past zoning processes, the municipalities have not been
interested in MAC setting up its own zoning administration structure but would
rather have the cities administer the ordinance that is adopted by the Zoning
Board.  During the zoning processes for MSP and STP, an Indemnification
Agreement was adopted by the MAC and the municipalities.

5. ESTABLISH NEXT MEETING DATE

The next meeting is scheduled for Thursday, August 13", at 3:00 p.m., at the
Eden Prairie City Center.

IT WAS MOVED BY STENERSON, SECONDED BY AHO TO ADJOURN. THE
MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 3:45 p.m.
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FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, August 13, 2009
Eden Prairie City Center — Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie, MN

MINUTES

Rick King, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to
order at 3:00 p.m. The following were attendance:

Members: Rick King, Chair
Steve Peterson, City of Bloomington
Glen Markegard, City of Bloomington
Kate Aanenson, City of Chanhassen
Jerry McDonald, City of Chanhassen
Brad Aho, City of Eden Prairie
Jon Duckstad, City of Eden Prairie
Joseph Helkamp, City of Shakopee
Julie Klima, City of Shakopee
Molly Sigel, Metropolitan Airports Commission
Sherry Stenerson, Metropolitan Airports Commission

Others: Scott Neal, Scott Kipp, City of Eden Prairie; Deb Sorenson, James Terry,
Mn/DOT; Glen Orcutt, Federal Aviation Administration; Cameron Boyd,
David Bitner, Jenn Felger, Roy Fuhrmann, Chad Legve, Amanda Nyren,
Dennis Probst, MAC Staff

1. CHAIRMAN INTRODUCTION
Chair King welcomed the Board and introduced himself. He stated that he is
very interested in the Flying Cloud Airport and is pleased to serve as the Chair of
the Joint Airport Zoning Board.

2, APPROVAL OF MEETING AGENDA
IT WAS MOVED BY PETERSON, SECONDED BY HELKAMP, TO APPROVE
THE AGENDA AS PRESENTED. THE MOTION CARRIED BY UNANIMOUS
VOTE.

3. APPROVAL OF JULY 16, 2009 FCM JAZB MEETING MINUTES

IT WAS MOVED BY PETERSON, SECONDED BY HELKAMP, TO APPROVE
THE MINUTES OF THE JULY 16, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.
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Mn/DOT — MODEL STATE SAFETY ZONES BACKGROUND AND CRITERIA

Deb Sorenson, Mn/DOT Office of Aeronautics, gave a presentation regarding
Airport Zoning Standards and reviewed the role of the Office of Aeronautics in
the airport zoning process. Mn/DOT's role is to provide technical assistance to
the process and to serve as a resource. She noted the State Model Zoning
Ordinance contained in the Board Member's handbook is used state-wide to
provide assistance in developing zoning ordinances. Since each airport is
geographically and demographically different, there is legislation allowing
flexibility when applying the State Model Ordinance to individual airports.

Ms. Sorenson stated that the Joint Airport Zoning Board process outlined in State
Statutes is straight forward however, as the process proceeds the Board may be
challenged with questions and opposition to the proposed restrictions. She also
reviewed FAA and Mn/DOT'’s role in the zoning process noting that the FAA has
authority to develop and define the airspace. Mn/DOT is responsible for
promulgating the State’s Airport Zoning Rules to be consistent with the airspace
surfaces and to provide for continued funding for zoned airports or airports
exercising due diligence to zone.

Ms. Sorenson stated that the purpose and intent of zoning is to protect the safety
of people and property in flight and on the ground and to protect the future utility
of the airport. Land use restrictions in Safety Zones A and B limit population and
building density off the ends of runways to create sufficient open space in case of
an accident.

Ms. Sorenson introduced James Terry, Mn/DOT, who presented a 3D model of
the Flying Cloud Airport’s existing conditions and approach surfaces.

Ms. Sorenson reviewed the Minnesota minimum standards noting that Zones A
and B are equal to runway length (A is 2/3 of the runway length and B is 1/3 of
the runway length) and reviewed the prohibited and incompatible land uses
associated with each zone. Zone C restrictions were also reviewed. The zoning
lengths were based on NTSB data collected from 1965-1973 that recorded over
65% of accidents occurring within a one mile radius of the airport

Ms. Sorenson reviewed the statutes that provide flexibility in zoning and noted
the importance of the social and economic position, along with minimum
standards, creating a balance between the airport and the growth of the
communities without compromising the importance of safety.

Chad Leqve noted the runway being extended at FCM will be included in future
analyses.
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AIRSPACE ZONE CRITERIA

Chad Leqgve stated that airspace zoning deals with the height of objects around
airports and to ensure there is a consistent way of assessing heights of objects
around the airport and how to deal with existing and proposed structures that
may have a height element to them that could impact the airspace.

Chad Legve reviewed Federal Regulation 49 CFR Part 77 which provides federal
guidance as it relates to the following imaginary surfaces and he provided a
definition of each:

Primary Surface
Approach Surface
Horizontal Surface
Conical Surface
Transitional Surface

It was noted that protecting the navigable airspace is incorporated into the zoning
process through State statute and that an adopted zoning ordinance includes
both land use and airspace regulations. The airspace zoning extent is 1.5 miles
around airport property and two miles on the approaches to the runways.

Graphics of the runway ends showing the Part 77 surfaces were also presented
to the Board as well as a summary of airspace surface obstructions per each
runway. It was also noted that the FAA and the State view airspace criteria the
same way.

Mr. Legve discussed the FAA's 7460 Review Process which is used to evaluate
any proposed development of structures in the airport environs in the context of
Part 77 surfaces. This allows the FAA to determine if a proposed development
poses a hazard to navigable airspace.

Mr. Aho asked if there any existing penetrations to the airspace that need to be
modified at this time. Mr. Leqve responded that he is not aware of any imminent
safety issues. Scott Kipp, City of Eden Prairie, noted that there are a few trees
off of Runway 36 that probably need to be trimmed or removed. Mr. Legve noted
that the process for dealing with trees would be codified in the final ordinance.

EXISTING LAND USES AROUND FCM AND THE MODEL STATE SAFETY
ZONES

Mr. Leqve stated that the safety zones deal with geographic areas on the ground
that have specific development criteria tied to them to try and avoid the existence
of things on the ground that should an aircraft crash, exacerbates the tragedy of
the situation.
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Mr. Leqve reviewed the Runway Protection Zone land use criteria that the FAA
provides as guidance for land use at runway ends as it relates to safety. Land
use in the RPZ's is predicated on the approach capabilities of the runway and the
associated minimum visual requirements of that runway as well as the type of
aircraft using the runway. He noted that the State Model Safety Zones go
beyond the federal criteria. Flying Cloud Airport meets the federal criteria.

Mr. Leqve noted that Zone A restrictions are identical to the Runway Protection
Zone; Zone B, per the State Model Ordinance, has acreage lot requirements and
building site to lot ratio requirements. In short, the Model Ordinance tries to
ensure a certain degree of open space. Zone C has a height restriction
requirement however in terms of land use control it prohibits construction of
things that would interfere with communication or navigational aids.

Mr. Leqve gave a presentation regarding the application of the model zones to
existing land uses around Flying Cloud Airport. He presented graphics of each
runway end with the model zones in place as well as existing land use
incompatibilities for each runway end. He also presented a summary of the
percentage of acres for each runway end that would be considered incompatible
with the application of the model zones. With regard to residential developments
and open spaces around FCM, Mr. Leqve noted that the intent of the Zoning
Ordinance is to be preventive not corrective. He also clarified that the Zoning
Ordinance has nothing to do with noise.

Mr. Leqve also presented graphics of changes in zoning from 2005 to 2020 for
each runway end based on information from the Metropolitan Council’s local
community comprehensive plans.

ADDRESSING COMPLEX CONSIDERATIONS IN THE ZONING PROCESS
(MINN. STAT. §360.066, SUBD. 1)

Mr. Leqve stated that statutorily it is recognized that the main issue for Zoning
Boards is to look at what is truly required to maintain a reasonable degree of
safety around the airport while ensuring that it is not an undue burden from a
social and economic perspective.

Mr. Legve reviewed Minn. Stat. §360.066 subd. 1, which provides insight into
addressing airport zoning; minimum standards and land uses related to
reasonableness. The following, among other things, should be considered when
determining what minimum airport zoning regulations should be adopted:

The character of the flying operations

The location of the airport

The nature of the terrain within the airport hazard area

The existing land uses and character of the neighborhood around the airport
The uses to which the property to be zoned are planned and adaptable

The social and economic costs of restricting land uses versus the benefits
derived from a strict application of the standards of the commissioner
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Chair King noted the key items are safety, economic impact, and potential land
uses and that the MSP and STP Joint Airport Zoning Boards conducted safety
studies for those airports to assist in their deliberations. He suggested that this
Board request the same type of study be conducted for Flying Cloud Airport.
Chair King asked for clarification on how the economic impact information was
developed for the STP JAZB and if it would be appropriate to do the same for
FCM.

Mr. Leqve reviewed the process and analysis that was used for the safety study
at STP. He noted that the FAA uses an accident probability of 107 or 1 accident
per 10,000,000 operations at the airport. With regards to the economic study for
the STP JAZB, the City of St. Paul conducted the analysis; Mr. Aho noted that
the City of Eden Prairie staff is ready to move forward with the economic study.
It was noted that MAC owns approximately 300 acres in Zone A and
approximately 100 acres in Zone B and may want to pursue potential
development opportunities for those areas.

Chair King suggested that MAC conduct the safety study and the City of Eden
Prairie conduct the economic study. Board discussion followed regarding
potential land uses and it was suggested that MAC staff, in coordination with City
staff, prepare a report regarding potential tand uses in Zones A and B for the
Board's consideration.

BOARD DIRECTION ON SPECIFIC ITEMS TO BE CONSIDERED IN THE
ZONING EFFORT

IT WAS MOVED BY PETERSON, SECONDED BY STENERSON, TO DIRECT
MAC STAFF TO COMPLETE A SAFETY STUDY FOR THE FLYING CLOUD
AIRPORT, DIRECT CITY OF EDEN PRAIRIE STAFF TO DEVELOP AN
ECONOMIC IMPACT ANALYSIS, AND DIRECT MAC STAFF AND CITY
STAFF TO DEVELOP POTENTIAL LAND USES FOR THE BOARD’S
CONSIDERATION. THE MOTION CARRIED BY UNANIMOUS VOTE.

Chair King requested that Mn/DOT report on the technical data that was used to
determine the dimensions of model zones and a summary of the number of
variances for Non-MAC airports in the State.

IT WAS MOVED BY PETERSON, SECONDED BY AHO, TO INVITE MN/DOT
TO PRESENT THE ANALYTICAL DATA USED TO DEVELOP THE MODEL
ORDINANCE AND THE NUMBER OF VARIANCES FROM THE MODEL
ORDINANCE THAT HAVE BEEN APPROVED AT THE NEXT BOARD
MEETING. THE MOTION CARRIED BY UNANIMOUS VOTE.
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NEXT MEETING DATE

The Board agreed to meet on the third Thursday of each month at 3:00 p.m. at
the Eden Prairie City Center and that meetings could be added or deleted on an
as needed basis.

IT WAS MOVED BY HELKAMP, SECONDED BY AHO, TO ADJOURN THE
MEETING. THE MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 4:25 p.m.



Flying Cloud Airport
Joint Airport Zoning Board

Meeting Agenda
Thursday, November 19, 2009
3:00 P.M.
Eden Prairie City Center — Heritage Rooms 3 & 4
8080 Mitchell Road, Eden Prairie

Agenda Items

[u—

. Approval of Meeting Agenda

2. Approval of August 13, 2009 FCM JAZB Meeting Minutes
3. Review of Safety Study for Flying Cloud Airport

4. Review of Potential MAC Property Development

5. Mn/DOT Report
e Technical Data Behind Model Ordinance Safety Zone
Dimensions and Development Restrictions
® Summary of Variances from Model Zoning Ordinance at Non-
MAC Airports in the State of Minnesota

6. Next Meeting Date
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FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, August 13, 2009
Eden Prairie City Center — Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie, MN
MINUTES

ng, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to

order at 3:00 p.m. The following were attendance: -

Members: Rick King, Chair

Others:

Steve Peterson, City of Bloomington

Glen Markegard, City of Bloomington

Kate Aanenson, City of Chanhassen

Jerry McDonald, City of Chanhassen

Brad Aho, City of Eden Prairie

Jon Duckstad, City of Eden Prairie

Joseph Helkamp, City of Shakopee

Julie Klima, City of Shakopee

Molly Sigel, Metropolitan Airports Commission
Sherry Stenerson, Metropolitan Airports Commission

Scott Neal, Scott Kipp, City of Eden Prairie; Deb Sorenson, James Terry,
Mn/DOT; Glen Orcutt, Federal Aviation Administration; Cameron Boyd,
David Bitner, Jenn Felger, Roy Fuhrmann, Chad Leqve, Amanda Nyren,
Dennis Probst, MAC Staff

CHAIRMAN INTRODUCTION

Chair King welcomed the Board and introduced himself. He stated that he is
very interested in the Flying Cloud Airport and is pleased to serve as the Chair of
the Joint Airport Zoning Board.

APPROVAL OF MEETING AGENDA

IT WAS MOVED BY PETERSON, SECONDED BY HELKAMP, TO APPROVE
THE AGENDA AS PRESENTED. THE MOTION CARRIED BY UNANIMOUS
VOTE.

APPROVAL OF JULY 16, 2009 FCM JAZB MEETING MINUTES

IT WAS MOVED BY PETERSON, SECONDED BY HELKAMP, TO APPROVE
THE MINUTES OF THE JULY 16, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.
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Mn/DOT — MODEL STATE SAFETY ZONES BACKGROUND AND CRITERIA

Deb Sorenson, Mn/DOT Office of Aeronautics, gave a presentation regarding
Airport Zoning Standards and reviewed the role of the Office of Aeronautics in
the airport zoning process. Mn/DOT'’s role is to provide technical assistance to
the process and to serve as a resource. She noted the State Model Zoning
Ordinance contained in the Board Member's handbook is used state-wide to
provide assistance in developing zoning ordinances. Since each airport is
geographically and demographically different, there is legislation allowing
flexibility when applying the State Model Ordinance to individual airports.

Ms. Sorenson stated that the Joint Airport Zoning Board process outlined in State
Statutes is straight forward however, as the process proceeds the Board may be
challenged with questions and opposition to the proposed restrictions. She also
reviewed FAA and Mn/DOT’s role in the zoning process noting that the FAA has
authority to develop and define the airspace. Mn/DOT is responsible for
promulgating the State’s Airport Zoning Rules to be consistent with the airspace
surfaces and to provide for continued funding for zoned airports or airports
exercising due diligence to zone.

Ms. Sorenson stated that the purpose and intent of zoning is to protect the safety
of people and property in flight and on the ground and to protect the future utility
of the airport. Land use restrictions in Safety Zones A and B limit population and
building density off the ends of runways to create sufficient open space in case of
an accident.

Ms. Sorenson introduced James Terry, Mn/DOT, who presented a 3D model of
the Flying Cloud Airport’s existing conditions and approach surfaces.

Ms. Sorenson reviewed the Minnesota minimum standards noting that Zones A
and B are equal to runway length (A is 2/3 of the runway length and B is 1/3 of
the runway length) and reviewed the prohibited and incompatible land uses
associated with each zone. Zone C restrictions were also reviewed. The zoning
lengths were based on NTSB data collected from 1965-1973 that recorded over
65% of accidents occurring within a one mile radius of the airport

Ms. Sorenson reviewed the statutes that provide flexibility in zoning and noted
the importance of the social and economic position, along with minimum
standards, creating a balance between the airport and the growth of the
communities without compromising the importance of safety.

Chad Legve noted the runway being extended at FCM will be included in future
analyses.
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AIRSPACE ZONE CRITERIA

Chad Leqgve stated that airspace zoning deals with the height of objects around
airports and to ensure there is a consistent way of assessing heights of objects
around the airport and how to deal with existing and proposed structures that
may have a height element to them that could impact the airspace.

Chad Leqve reviewed Federal Regulation 42 CFR Part 77 which provides federal
guidance as it relates to the following imaginary surfaces and he provided a
definition of each:

Primary Surface
Approach Surface
Horizontal Surface
Conical Surface
Transitional Surface

It was noted that protecting the navigable airspace is incorporated into the zoning
process through State statute and that an adopted zoning ordinance includes
both land use and airspace regulations. The airspace zoning extent is 1.5 miles
around airport property and two miles on the approaches to the runways.

Graphics of the runway ends showing the Part 77 surfaces were also presented
to the Board as well as a summary of airspace surface obstructions per each
runway. It was also noted that the FAA and the State view airspace criteria the
same way.

Mr. Leqve discussed the FAA's 7460 Review Process which is used to evaluate
any proposed development of structures in the airport environs in the context of
Part 77 surfaces. This allows the FAA to determine if a proposed development
poses a hazard to navigable airspace.

Mr. Aho asked if there any existing penetrations to the airspace that need to be
modified at this time. Mr. Leqve responded that he is not aware of any imminent
safety issues. Scott Kipp, City of Eden Prairie, noted that there are a few trees
off of Runway 36 that probably need to be trimmed or removed. Mr. Leqve noted
that the process for dealing with trees would be codified in the final ordinance.

EXISTING LAND USES AROUND FCM AND THE MODEL STATE SAFETY
ZONES

Mr. Legve stated that the safety zones deal with geographic areas on the ground
that have specific development criteria tied to them to try and avoid the existence
of things on the ground that should an aircraft crash, exacerbates the tragedy of
the situation.
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Mr. Legve reviewed the Runway Protection Zone land use criteria that the FAA
provides as guidance for land use at runway ends as it relates to safety. Land
use in the RPZ’s is predicated on the approach capabilities of the runway and the
associated minimum visual requirements of that runway as well as the type of
aircraft using the runway. He noted that the State Model Safety Zones go
beyond the federal criteria. Flying Cloud Airport meets the federal criteria.

Mr. Leqve noted that Zone A restrictions are identical to the Runway Protection
Zone; Zone B, per the State Model Ordinance, has acreage lot requirements and
building site to lot ratio requirements. In short, the Model Ordinance tries to
ensure a certain degree of open space. Zone C has a height restriction
requirement however in terms of land use control it prohibits construction of
things that would interfere with communication or navigational aids.

Mr. Leqve gave a presentation regarding the application of the model zones to
existing land uses around Flying Cloud Airport. He presented graphics of each
runway end with the model zones in place as well as existing land use
incompatibilities for each runway end. He also presented a summary of the
percentage of acres for each runway end that would be considered incompatible
with the application of the model zones. With regard to residential developments
and open spaces around FCM, Mr. Legve noted that the intent of the Zoning
Ordinance is to be preventive not corrective. He also clarified that the Zoning
Ordinance has nothing to do with noise.

Mr. Leqve also presented graphics of changes in zoning from 2005 to 2020 for
each runway end based on information from the Metropolitan Council’s local
community comprehensive plans. ‘

ADDRESSING COMPLEX CONSIDERATIONS IN THE ZONING PROCESS
(MINN. STAT. §360.066, SUBD. 1)

Mr. Leqgve stated that statutorily it is recognized that the main issue for Zoning
Boards is to look at what is truly required to maintain a reasonable degree of
safety around the airport while ensuring that it is not an undue burden from a
social and economic perspective.

Mr. Leqve reviewed Minn. Stat. §360.066 subd. 1, which provides insight into
addressing airport zoning; minimum standards and land uses related to
reasonableness. The following, among other things, should be considered when
determining what minimum airport zoning regulations should be adopted:

The character of the flying operations

The location of the airport

The nature of the terrain within the airport hazard area

The existing land uses and character of the neighborhood around the airport
The uses to which the property to be zoned are planned and adaptable

The social and economic costs of restricting land uses versus the benefits
derived from a strict application of the standards of the commissioner
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Chair King noted the key items are safety, economic impact, and potential land
uses and that the MSP and STP Joint Airport Zoning Boards conducted safety
studies for those airports to assist in their deliberations. He suggested that this
Board request the same type of study be conducted for Flying Cloud Airport.
Chair King asked for clarification on how the economic impact information was
developed for the STP JAZB and if it would be appropriate to do the same for
FCM.

Mr. Leqve reviewed the process and analysis that was used for the safety study
at STP. He noted that the FAA uses an accident probability of 107 or 1 accident
per 10,000,000 operations at the airport. With regards to the economic study for
the STP JAZB, the City of St. Paul conducted the analysis; Mr. Aho noted that
the City of Eden Prairie staff is ready to move forward with the economic study.
it was noted that MAC owns approximately 300 acres in Zone A and
approximately 100 acres in Zone B and may want to pursue potential
development opportunities for those areas.

Chair King suggested that MAC conduct the safety study and the City of Eden
Prairie conduct the economic study. Board discussion followed regarding
potential land uses and it was suggested that MAC staff, in coordination with City
staff, prepare a report regarding potential land uses in Zones A and B for the
Board’s consideration.

BOARD DIRECTION ON SPECIFIC ITEMS TO BE CONSIDERED IN THE
ZONING EFFORT

IT WAS MOVED BY PETERSON, SECONDED BY STENERSON, TO DIRECT
MAC STAFF TO COMPLETE A SAFETY STUDY FOR THE FLYING CLOUD
AIRPORT, DIRECT CITY OF EDEN PRAIRIE STAFF TO DEVELOP AN
ECONOMIC IMPACT ANALYSIS, AND DIRECT MAC STAFF AND CITY
STAFF TO DEVELOP POTENTIAL LAND USES FOR THE BOARD’S
CONSIDERATION. THE MOTION CARRIED BY UNANIMOUS VOTE.

Chair King requested that Mn/DOT report on the technical data that was used to
determine the dimensions of model zones and a summary of the number of
variances for Non-MAC airports in the State.

IT WAS MOVED BY PETERSON, SECONDED BY AHO, TO INVITE MN/DOT
TO PRESENT THE ANALYTICAL DATA USED TO DEVELOP THE MODEL
ORDINANCE AND THE NUMBER OF VARIANCES FROM THE MODEL
ORDINANCE THAT HAVE BEEN APPROVED AT THE NEXT BOARD
MEETING. THE MOTION CARRIED BY UNANIMOUS VOTE.
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NEXT MEETING DATE

The Board agreed to meet on the third Thursday of each month at 3:00 p.m. at
the Eden Prairie City Center and that meetings could be added or deleted on an
as needed basis.

IT WAS MOVED BY HELKAMP, SECONDED BY AHO, TO ADJOURN THE
MEETING. THE MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 4:25 p.m.



MEMORANDUM
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The HNTR Companies

To: FCM Joint Airport Zoning Board
Frowm; HNTB Corporation (HNTB)
DATE: November 6, 2009

Analysis of Probability of Aircraft Accidents in Mn/DOT Safety Zones A and B

SUBJECT: (o Runways 10R-28L, 10L-28R and 18-36 at Flying Cloud Airport

L Background

At the August 13", 2009 meeting of the Flying Cloud Airport Joint Airport Zoning Board
(JAZB), the Board directed staff (MAC) to complete a safety study for the Flying Cloud Airport
(FCM). MAC retained HNTB to prepare the study. The safety study in this memorandum will
be based upon the following statute.

Minnesota law, Chapter 360.066, Subdivision 1. includes the following:

“Reasonableness Standards of the commissioner defining airport hazard areas
and the categories of uses permitted and airport zoning regulations adopted under
sections 360.011 to 360.076, shall be reasonable, and none shall impose a
requirement or restriction which is not reasonably necessary to effectuate the
purposes of sections 360.011 to 360.076. In determining what minimum airport
zoning regulations may be adopted, the commissioner and a local airport zoning
authority shall consider, among other things, the character of the flying operations
expected to be conducted at the airport, the location of the airport, the nature of
the terrain within the airport hazard area, the existing land uses and character of
the neighborhood around the airport, the uses to which the property to be zoned
are planned and adaptable, and the social and economic costs of restricting land
uses versus the benefits derived from a strict application of the standards of the
commissioner.”

The purpose of this memorandum is to help evaluate the reasonableness of the land use
restrictions in the Mn/DOT’s rules' pertaining to areas off the runway ends at Flying Cloud
Airport (FCM) based upon the probability of an accident occurring in Mn/DOT Safety Zone A
outside the runway protection zone (RPZ) and Mn/DOT Safety Zone B, the character of the
flying operations expected to be conducted at the airport, the location of the airport, and the
nature of the terrain within the airport hazard area. The analysis herein incorporates appropriate

' Minnesota Rules 8800.2400




information provided in the Mn/DOT Airport Land Use Compatibility Manual published in
September 2006.

A, Definitions

Operation
An “operation” is defined as a takeoff/departure or landing/arrival of an aircraft at FCM.

FCM Accident

An “FCM accident” is defined as an occurrence associated with the act of operating an aircraft
which takes place between the time any person boards the aircraft with the intention of flight and
all such persons have disembarked, and in which any person suffers death or serious injury, or in
which the aircraft receives substantial damage as the result of an FCM operation and a collision
with the ground or an object on the ground located within four miles of FCM.

Incident

An “incident” is defined as an occurrence other than an accident that is associated with the act of
operating an aircraft and that affects, or could affect, the safety of an operation. For example, if
a maintenance vehicle hits an aircraft with no one on board with the intent to fly, then this is an
incident even though there is substantial damage to the aircraft or serious injury to maintenance
or other personnel.

FCM Accident Rate

The “FCM accident rate” is defined as the number of FCM accidents that have been reported to
the National Transportation Safety Board (NTSB) during the past 20 years — divided by the total
number of FCM operations during the past 20 years.

2025 Forecast
The “2025 forecast” is the number of based aircraft, and the associated number of operations on
each runway predicted to occur, at FCM in the year 2025.

Probability of an Accident at FCM Runway End in 2025
The “Probability of an Accident at FCM Runway End in 2025 is equal to the FCM accident rate
multiplied by the 2025 forecast of operations at the runway end.

Probability of an Accident in Mn/DOT Safety Zone in 2025

The probability of an accident occurring in a Mn/DOT Safety Zone off an FCM runway end in
2025 is equal to the Probability of an Accident at the FCM Runway End in 2025_multiplied by
the percent of historical general aviation accidents throughout the United States that have
occurred in an area the same size as the Mn/DOT Safety Zone, as reported to the NTSBZ.

II. Accident Probability Analysis Methodology
The accident probability analysis in this report uses an eight-step methodology, as follows:
1. Determine the appropriate data to be used in the analysis based on the factors to be
considered stated in Minn. Stat. §360.066, subd. 1.

* This data was compiled by the University of California at Berkeley in 1993 and is the only available data for the
location of general aviation accidents in the vicinity of a general aviation airport in the U.S.



Identify applicable probability standards.

Define the areas to be studied.

Compile the appropriate data to determine accident rates and locations.
Distribute accident data to the areas being analyzed.

Determine the number of future operations for the runway end being studied.
Calculate the accident probabilities in the study areas.

Compare the accident probabilities to the applicable probability standards.
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III. Appropriate Data to be Used in the Analysis

The appropriate data to be used in the statistical analysis should best represent the conditions
expected to be present at FCM in the analysis year (2025) — the fleet mix, airport instrumentation
and airport operating procedures (i.e., the character of the flying operations expected to be
conducted at the airport in accordance with Minn. Stat. §360.066, subd. 1). Data can be
available at the national level and the local level. The issue is which data best represents the
conditions at FCM — national data or site specific local data. This is also an issue in determining
ground traffic impacts from a proposed land use in a city or neighborhood. The Institute of
Transportation Engineers (ITE) compiles traffic generated bgf different land uses across the U.S.
and publishes a Trip Generation Handbook and user guide.” ITE states that there is a “need to
collect local trip generation data to either validate the use of Trip Generation data for local use or
establish a new trip generation rate”.

Aircraft accidents in the U.S. are reported to the National Transportation Safety Board (NTSB).
The NTSB provides a general aviation (GA) accident rate per 100,000 flight hours for the
previous 20 years. This data could be used for the accident rate at FCM in 2025 by attempting to
estimate the number of flight hours per operation; however, this data is not representative of the
operating conditions at FCM. It includes GA airports with short, unpaved runways, runways
without a precision instrument landing system (ILS), airports without an Air Traffic Control
Tower, airports that serve aircraft without sophisticated instrumentation, and airports located in
rugged terrain.

Based on the above and the analysis in Subsections A and B below, it was determined that
available site-specific local data is the appropriate data to be used in determining the accident
rate for the analysis in this memorandum.

The following is an analysis of “the character of the flying operations expected to be conducted
at the airport, the location of the airport, (and) the nature of the terrain within the airport hazard
area’ in accordance with Minn. Stat. §360.066, subd. 1.

A. Character of FCM Flying Operations

The character of flying operations is based on the types of aircraft operating at the airport, the
purpose of their operations, their safety records and the airport facilities that influence their
operations.

T rip Generation Handbook, Second Edition, an ITE Recommended Practice, ITE June 2004.




FCM is classified as a Minor Airport in the Metropolitan Council’s Metropolitan Airport System
Plan and is a secondary reliever of Minneapolis/St. Paul International Airport (MSP). It has an
Air Traffic Control Tower (ATCT) and three runways. The longest runway is Runway 10R-28L.
It is under construction and will be 5,000 feet in length with a precision instrument approach to
Runway 10R. FCM provides the facilities and services to attract and serve general aviation and
corporate aircraft that require a runway up to 5,000 feet. The existing and forecast fleet of based
aircraft is given in Table 1. In 2007, 80% were single engine piston aircraft and 5.5% of the
based aircraft were jets. The 2025 forecast of based aircraft has 71% single engine piston
aircraft and 15% jets. The safety record of jets is significantly better than single engine piston
aircraft. When considering the current NTSB records of accidents in 2008 through May it is
noteworthy to consider that flights conducted for personal, aerial applications, instructional and
other reasons are made primarily by non-jet aircraft and constituted about 97% of the accidents
through May of 2008. ‘

Table 1
FCM 2025 Based Aircraft Forecast
. Multi-
Year ]S:;%Illee Enl;li::e Turbo- Jets Helicopter | Other Total
Piston Piston prop icroi
Microjet Other
2007 336 37 20 0 23 5 0 421
2010 326 36 21 3 27 7 0 420
2015 310 32 20 8 34 7 0 411
2020 296 29 20 15 38 8 0 406
2025 286 27 20 20 40 8 0 401

Source: HNTB, April 2009.

According to the NTSB’s Annual Review of Aircraft Accident Data U.S. General Aviation,
Calendar Year 2003, “in 2003, the highest proportion of flying time was associated with personal
recreation/business operations, which accounted for the largest proportion of accidents, 69% (n =
1197), a percentage consistent with the 10-year average. Less than 1% of the accidents (n = 5)
were corporate/executive operations, 5% were aerial application (n = 86), and 14.7%,
instructional flying (n = 255).” The proportion of flight hours was higher than the proportion of
accidents for corporate operations reflecting the relative safety of these types of flights.

General Aviation encompasses a wide range of operations, including personal
recreation/business, corporate, flight instruction and aerial applications. National NTSB accident
rates include all of these operations together. Personal recreation/business flights make up the
bulk of GA activity, and typically use single and multi engine piston aircraft. Corporate flying
includes business transportation with a professional crew and usually involves larger twin piston,
turboprop and jet aircraft. The proportion of corporate flying is expected to continue to increase
at FCM.

Based on the above, accident data specific to FCM is the appropriate data to be used in
determining the accident rate at FCM. This eliminates the inaccuracies that would result from
the use of national generalized GA data that include GA airports with short unpaved runways,




runways without an ILS, airports without an Air Traffic Control Tower, airports that serve
aircraft without sophisticated instrumentation, and airports located in rugged terrain. Moreover,
utilizing specific FCM accident data is in keeping with the statutory requirement to consider “the
character of the flying operations expected to be conducted at the airport,” due to the fact that the
accident statistics at the airport are a direct result of the character of the flying operations
conducted at the airport.

B. FCM Location and Nature of Terrain within Model State Safety Zones

FCM is located on a plateau north of the Minnesota River at an elevation of 906 feet above MSL
(mean sea level). The plateau drops off sharply towards the Minnesota River (200 feet lower) to
the south and east and into a ponding area to the west. Staring Lake, to the north, is
approximately 100 feet lower than the airport. The airport location is generally good for airport
operations; there are no features that would cause substantive turbulence or adverse wind
conditions. When winds are strong out of the north, pilots landing on Runway 36 tend to come
in high so as not to be effected by potential downdrafts from the Minnesota River Valley.

State Safety Zones A and B overlay these lower areas off the runways’ ends. The terrain does
not impact the approach slope to any of the runways. Higher than normal climb and descent
rates are not necessary. The runways have standard approach and departure procedures.

Iv. Applicable Probability Standard

The FAA Flight Standards Division employs a collision-risk model for some proposed
Instrument Landing Systems to determine the probability of a collision with an object on the
ground during landings. This model determines the probability of a collision involving aircraft
regardiess of whether injuries or deaths result from a collision. The FAA uses a threshold
probability of 107 or one collision per 10,000,000 landings. That is, if the collision-risk analysis
determines there could be more than one collision per 10 million landings, then the placement of
the proposed object is not approved.

For purposes of this analysis, the threshold probability of 107 or one collision/accident per 10
million operations will be used as the standard for measuring the accident probabilities in the
analysis areas and will be known as the FAA Collision Standard. An “accident” will be
considered as a collision with the ground or with an object on the ground that results in
substantial damage to the aircraft or serious injury to persons in the aircraft or on the ground.

V. Definition of Analysis Areas

Four analysis areas will be assessed, as listed below and shown in Figure 1. (Figures are located
at the back of this memorandum following Appendix A.4)

1. The area within the airfield plus the FAA runway protection zone (RPZ)

2. Mn/DOT Model Safety Zone A outside the RPZ

3. Mn/DOT Model Safety Zone B

4. The area outside the airfield and Zones A and B (Off Airport).




A. On Airfield + RPZ

At each runway end, there is a runway protection zone (RPZ) that is to be clear of any structures
except navigational aids and is trapezoidal in shape. The RPZ commences at the end of the
runway’s Primary Surface, which is 200 feet from the runway end. The length and width of the
RPZ differ depending on the characteristics of the critical aircraft using the runway (weight and
approach speed) and the type of landing approach available for the runway end (visual, non-
precision or precision with visibility minimums). Runway 18-36 is designated as a “utility”
runway, which means it serves small aircraft exclusively (aircraft under 12,500 pounds
maximum gross take-off weight). The RPZ for Runway 18-36 is 250 feet inner width, 450 feet
outer width and 1,000 feet in length. The RPZ for Runway 10L-28R is 500 feet inner width, 700
feet outer width and 1,000 feet in length. Runway 10R has a precision instrument landing
system (ILS) with approach visibility minimums of ' mile. This requires an RPZ of 1,000 feet
inner width, 1,750 feet outer width and 2,500 feet long. Runway 28L has non-precision
instrument approach capability with 1 mile visibility minimums. This requires an RPZ of 500
feet inner width, 700 feet outer width and 1,000 feet long. The runway RPZs are shown in
Figure 1 (all figures are in Appendix B of this Memorandum).

B. Land Use Safety Zones A and B

Mn/DOT has promulgated rules requiring airports in Minnesota to establish, by zoning for each
runway end, two land use safety zones, State Safety Zones A and B, in which both land uses and
densities are restricted. State Safety Zone A is to begin at the end of the Primary Surface (200
feet from the runway end) and extend for a distance equal to two-thirds the runway length, which
includes the RPZ. State Safety Zone B is to begin at the end of State Safety Zone A and extend a
distance equal to one-third the runway length. Together, the zones are to comprise a trapezoid
with a total length equal to the runway length. The trapezoid follows the airspace approach
zones of a runway as defined in subpart 3.D of Minnesota Rules 8800.2400

VI Accident Frequency Data

Aircraft accident data was obtained from two sources for this analysis — the FAA and the
National Transportation Safety Board (NTSB). This section presents the data specific to FCM.
The number of aircraft accidents reported from 1989-2008 for operations at FCM are listed in
Table 2. The use of the past 20 years of accident data is consistent with accident frequency data
presented annually by the NTSB and with page 10 of Appendix 7 of the Minnesota Airport Land
Use Compatibility Manual, which assessed data in a 20-year history. There were a total of 28
incidents at FCM from 1989-2008; all were accidents attributable to FCM, as discussed in
Appendix A.1. Sixteen of the accidents occurred on the airfield; twelve occurred in the area
considered airport vicinity. Of those twelve, two accidents occurred in the RPZs, one in a State
Safety Zone A outside the RPZ and one in a State Safety Zone B. Figure 2 shows the
approximate locations of the accidents that were considered in this analysis and have occurred
near the airport over the past 20 years. Location information was not available for three of the
accidents and therefore are not depicted, and one accident occurred beyond the limits of the
figure. The recent accident that occurred near the airport on 8/12/2009 is shown on Figure 2 but
is not included in the accident rate calculation because a full year of 2009 operation and accident
data is not available. The accidents and incidents are described in the Appendix A.1. The
majority of the accidents occurred on the airport and their locations are estimated based on the
NTSB accident report. NTSB does not supply this information on their public web site.



Based on the 1989-2008 data, the accident rate is 0.7544 accidents per 100,000 operations.

Table 2
Number of Accidents” and Accident Rates at FCM (1989 - 2008)
All Aircraft
Year No. of No. of Operations Accidents per 100,000
Accidents® (x 100,000) Operations
1989 1 2.077¢ 0.481
1990 3 2.274 1.319
1991 1 1.865 0.536
1992 0 1.983 0.0
1993 1 2.186 0.457
1994 1 2.390 0.418
1995 3 2.163 1.387
1996 2 2.127 0.940
1997 1 1.982 0.505
1998 3 2.109 1.422
1999 2 1.927 1.038
2000 2 1.861 1.075
2001 2 1.856 1.078
2002 0 1.764 0.0
2003 1 1.558 0.642
2004 2 1.596 1.253
2005 1 1.577 0.634
2006 1 1.442 0.694
2007 1 1.182 0.846
2008 0 1.191 0.0
Total 28 37.112
Average Accident Rate 0.75447

Sources: National Transportation Safety Board; Federal Aviation Administration; HNTB analysis.

4 “Accident” is an occurrence associated with the act of operating an aircraft which takes place between the time
any person boards the aircraft with the intention of flight and all such persons have disembarked, and in which any
person suffers death or serious injury, or in which the aircraft receives substantial damage as the result of an FCM

operation and a collision with the ground or an object on the ground located within four miles of FCM.

B See Appendix A.1 for a brief summary of the accident damage and injuries.

¢ Since OPSNET records were only available since 1990, MAC records were used for 1989.




VII. Location and Distribution of Accident Data

Since there have been relatively few accidents reported in the Mn/DOT safety zones for FCM
and since there is the possibility of an accident/crash in these areas in 2025, more generalized
national location data was researched. An aircraft accident distribution study was done by the
University of California at Berkeley for the California Airport Land Use Planning Handbook
(January 2002). The purpose of the study was to compile accident locations that had land use
compatibility implications from the NTSB data base. The findings of that study were referred to
and used in the Mn/DOT Airport Land Use Compatibility Manual and are used here to determine
where accidents have occurred. The Berkeley study compiled 873 general aviation aircraft
accidents that occurred between 1983 and 1992. It found that the number and location of
reported accidents varied by runway length and displayed the locations for runways less than
4,000 feet, 4,000 to 5,999 feet and 6,000 feet or more. These accident locations are included in
the MvDOT Airport Land Use Compatibility Manual as Figures D, E and F in Appendix 7, and
are used in the HNTB analysis.

In order to determine the distribution of accidents for a runway end, the total number of
accidents for the runway end must be known. The Berkeley accident location study did not
provide the total accidents for the runway lengths. The purpose of the study was to provide the
locations of accidents that have land-use compatibility implications. The 10-year NTSB records
included over 11,000 incidents and/or accidents that occurred on or near the runway, but they
were not researched because they did not have land-use compatibility implications. As stated on
pages 8-5 to 8-7 of the January 2002 California Land Use Compatibility Handbook, compilation
of NTSB accident-proximity data for the years 1990 through 2000 showed that 68 percent of GA
accidents occur on the airport and 3 percent occur en route, which leaves 29 percent as airport-
vicinity accidents. The accidents shown in Figures D and/or E in Appendix B of this
Memorandum obtained from the Mn/DOT manual were superimposed on the appropriate FCM
runway end as shown on Figures 3, 4, 5 and 6. The number of airport-vicinity accidents were
counted and divided by 29 percent to obtain the total accidents. Because the parallel runways are
closely spaced, arrival and departure accidents on each runway end overlap one another. That is,
there are arrival and departure accidents on 10L-28R that occur in the analysis areas of 10R-28L
and vice-versa, as shown in Figures 3 and 4. Therefore, the accidents for these runways are
combined. The results are shown in Table 3.




Table 3
Determination of Number of Accidents at Runway End

Runway Airport En Route On On
Runway Length End Vicinity Total (%) Airfield | Airfield +
(29%) ’ (68%) RPZ
Figure D
21 478 535
(Less than 4,000 ft.) '8 204 703
as shown in Figures | = 3¢ 211 728 2 495 552
Sand 6
Figure D Combined 10L 357 1,231 37 837 893
with Figure E
(4,000 — 5,999 ft.)
As shown in Figure 3 | 10R 357 1,231 37 837 891
Figure D Combined 28R 399 1,376 41 936 995
with Figure E
As shown in Figure 4 28L 401 1,383 41 940 959

Sources: Mn/DOT Airport Land Use Compatibility Manual, California Land Use Compatibility Handbook (January

2002); HNTB analysis

The number and percent of the accidents in each analysis area are presented in Table 4.

Table 4
Distribution of Accident Locations
. State Safe
Runway On Airfield + Zone A outs?(fie State Safety Off Airport Total
End RPZ RPZ Zone B
No. % No. % No. % No. % No. %

10R 891 74.63 7 0.59 17 1.42 279 23.36 | 1,194 | 100.00
28L 959 71.52 149 11.11 19 1.42 214 1595 | 1,341 | 100.00
10L 893 74.79 38 3.18 21 1.76 242 2027 | 1,194 | 100.00
28R 995 74.52 34 2.55 11 0.82 295 22.10 | 1,335 | 100.00

18 535 78.46 33 4.84 15 2.20 99 14.51 682 100.00
36 552 78.18 33 4.68 15 2.13 106 15.02 706 100.00

Sources: Mn/DOT dirport Land Use Compatibility Manual; California Land Use Compatibility Handbook (January
2002); HNTB analysis

VIII.

Forecast of Operations

To determine the probability of an accident off a runway end, the expected number of operations
must be known. The forecast of operations prepared in July 2008 at each runway end for the
year 2025 is given in Table 5.



IX.

Table 5

FCM 2025 Forecast
Total
Runway Arrivals Departures Operations at
Runway End”
10R 11,299 10,055 24,309
28L 14,759 13,009 24,814
10L 6,439 9,210 19,128
28R 11,759 12,689 20,969
18 9,078 8,599 12,454
36 3,605 3,376 12,204
Total 56,938 56,938 113,877

& Operations at a runway end are the arrivals at that end plus the departures from
the opposite end (e.g., for 10R, it is 11,299 + 13,009 = 24,309)

Sources: HNTB Forecast, April 2009; MAC Runway Use, August 2009.

Calculation of Accident Probabilities

The probability of an accident occurring in an accident analysis area in 2025 is calculated by
multiplying the applicable accident rate by the number of forecast operations in 2025, which is
then multiplied by the percent of historical accidents distributed to the applicable analysis area.
The probability of an accident in each analysis area is calculated by applying the overall
probability of accidents on the ends of the runways in 2025 to the distribution of accidents
presented in Table 4. The results of these calculations are presented in Table 6.

Table 6
Probability of an Accident in Runway End Analysis Areas in 2025
Runway 2025 On Airfield + State Safety State Safety Off
End Forecast of RPZ Zone A Zone B Airport Total
Operations outside RPZ

A 0.24456 0.00192 0.00467 0.07657 0.32772

10R 43,437 (4 yrs.)® (521 yrs.) (214 yrs.) (13 yrs) | (3yrs)
28L 457834 0.24704 0.03837 0.00489 0.05511 0.34542
’ (4 yrs.) (26 yrs.) (204 yrs.) (18 yrs.) (3 yrs.)
0.24511 0.01043 0.00576 0.06642 0.32772

10L 43,4374

(4 yrs.) (96 yrs.) (174 yrs.) (15 yrs.) 3 yrs.)
A 0.25742 0.00880 0.00285 0.07635 0.34542

28R 45,783 (4 yrs.) (114 yrs.) (351 yrs.) (13 yrs.) (3 yrs.)
18 12.454 0.07372 0.00454 0.00207 0.01363 0.09396
’ (14 yrs.) (220 yrs.) (484 yrs.) (73 yrs.) (11 yrs.)
36 12.204 0.07198 0.00431 0.00196 0.01383 0.09207
’ (14 yrs.) (232 yrs.) (511 yrs.) (72 yrs.) (11 yrs.)

% Parallel runway operations are combined.
® Average number of years between an accident assuming 2025 forecast operations at the runway end remain

constant,
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For example, the estimated number/overall probability of an annual accident that could occur for
the Runway 10R end is 0.32772 (0.75447 x 43,437 / 100,000). Land use in Safety Zone A
outside the RPZ would have an annual probability of 0.00192 accidents per 43,437 operations or
onc accident every 521 years (assuming 43,437 operations each year). Land use in State Safety
Zone B would have an annual probability of 0.00467 accidents per 43,437 operations or one
accident every 214 years. All the probabilities are calculated for 2025 forecast traffic levels.
Any increase or decrease in operations off the west end of Runway 10R-28L would
proportionally increase or decrease the probability of an accident.

As shown in Table 6, there is a higher probability of an accident/crash in the Off Airport area
than in Safety Zone A outside the RPZ and Safety Zone B at each runway end. This is due to the
size of the Off Airport area; the probability of a crash at a site within the area would be lower.
All the probabilities are calculated for 2025 forecast traffic levels. Any increase or decrease in
operations off the ends of the runways would proportionally increase or decrease the probability
of an accident.

The average number of years between an accident in Safety Zone A outside the RPZ varies from
26 years for the Runway 28L end to 521 years for the Runway 10R end, assuming the 2025
forecast operations at the runway ends remain constant. The average number of years between
an accident in Safety Zone B varies from 174 years for the Runway 10L end to 511 years for the
Runway 36 end, assuming the 2025 forecast operations at the runway ends remain constant.

It is important to recognize that the probabilities in each analysis area presented in Table 6
assume an above ground object equal to the total size of each analysis area. An object/structure
on a specific site within an analysis area would have a much lower probability of a collision by
an aircraft. The purpose of the Mn/DOT safety standards is to protect the lives and property of
users of the airport and of occupants of land in its vicinity.* The only existing occupants of land
in the analysis areas are the residential areas in State Safety Zone B at the Runway 10R and 28R
ends and the residential and park areas at the 28L end. Based on Figure 3.2, Land Use Guide
Plan Map 2030, in the adopted Eden Prairie Comprehensive Plan Update 2007, land use with
occupants in the analysis areas expected by 2025 is shown in Figures 7 and 8 (none are planned
at the Runway 18-36 ends). Inspection of Figures 7 and 8 shows there are two (2) accidents
from the Berkeley study in the land use area with occupants in 10L Zone B, four (4) in 10R Zone
B, three (3) in 28R Zone B, ten (10) in 281 Zone B and three (3) in 28L Zone A. The probability
of an accident in these areas is given in Table 7. The average number of years between
accidents in these areas varies from 388 years to 1,821 years, assuming the 2025 forecast
operations at the runway ends remain constant.

“ Minnesota Law, Chapter 360.062(a)
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Table 7
Probability of an Accident in Existing and Planned Occupant Areas within the
Mn/DOT Safety Zones in 2025

2025 State Safety Zone A State Safety Zone B
outside RPZ v
Runway | Forecast Per
End 100,000 . Avg. Yrs. . Avg. Yrs.
Oper; tions Probability Between Probability Between
Accident Accident
0.001098
10R 0.434374 (0.43437 x 0.75447 910
x 4/1,194)
0.0007727 0.002576
28L 0.457834 (0.45783 x 0.75447 1,294 (0.45783 x 0.75447 388
x 3/1,341) x 10/1,341)
0.0005494
10L 0.43437% (0.43437 x 0.75447 1,821
x 2/1,194)
0.0007762
28R 0.45783% (0.45783 x 0.75447 1,288
x 3/1,335)
* Parallel runway operations are combined.
Sources: Figures 3, 4, 7 and 8; Table 4; HNTB analysis.
X. Comparison of FCM Accident Probabilities to the FAA Collision Standard

The probability of an accident in each analysis area based on the forecast of operations in Tables
6 and 7 1s converted to 10,000,000 operations by multiplying the values in Tables 6 and 7 by
10,000,000 divided by the number of operations forecast at each runway end. The results are
except for Safety Zone A outside the RPZ at the 10R end and Safety Zone B at the 28R end,
which are below the Standard. The probability of an accident in the residential areas is well
below the FAA Collision Standard.

It 1s important to note that if the 2025 forecasted number of operations was increased or
decreased, the comparison of accident probabilities for the runway ends in 2025 to the FAA
Collision Standard outlined in Table 8 remains unchanged. This is due to the fact that these
probabilities are based upon 10,000,000 operations instead of the forecast number, in accordance
with the FAA Collision Standard of one accident per 10 million operations.
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Table 8

Comparison of Accident Probabilities for the Runway Ends in 2025
to the FAA Collision Standard of One Accident per 10 Million Operations

State
On Safety State Off FAA
Runway End Airfield | Zone A Safety Airport Collision
+ RPZ outside Zone B p Standard
RPZ
10R 56.30 0.44 1.07 17.63 1.00
10R Occupant Area
in E.P. 2030 Plan 0.253 1.00
28L 53.93 8.38 1.07 12.04 1.00
28L Occupant Area
in E.P. 2030 Plan 0.169 0.563 1.00
10L 56.43 2.40 1.33 15.29 1.00
10L Occupant Area
in E.P. 2030 Plan 0.126 1.00
28R 56.23 1.92 0.62 16.68 1.00
28R Occupant Area
in E.P. 2030 Plan 0.170 1.00
18 59.19 3.65 1.66 10.95 1.00
36 58.98 3.53 1.60 11.33 1.00

Sources: NTSB 1988-2007 data; California Airport Land Use Planning Handbook (January
2002) data; Figure 3.2, Land Use Guide Plan Map 2030, Eden Prairie Comprehensive Plan
Update 2007; HNTB analysis.

XI. Risk

According to the FAA, risk is the composite of predicted severity and likelihood of the potential
effect of a hazard. The FAA published a Safety Management System Manual (Version 1.1) in
May 21, 2004, which is applicable to air traffic control (ATC) and navigation services in the
National Airspace System. Excerpts from the Manual are presented in Appendix A.2. As
presented in Table 4.3 of the Manual, the likelihood of the most severe consequence from an
occurrence is “‘extremely remote” if the probability is equal to or less than 1 in 10,000,000
operations, and is “extremely improbable” if it occurs less than once every 100 years. For
development in the existing and planned occupant areas in Mn/DOT Safety Zones at each FCM
runway end, the likelithood of fatalities from an accident is extremely remote based on the FAA
criteria — gince each is less than 1 in 10,000,000 operations and would occur less than once every
100 years’.

Risk is measured in probability of a certain level of consequence (e.g., probability of fatalities).
An aircraft accident in the vicinity of FCM would have different consequences. For example, if
the pilot has some control of the aircraft and there is enough altitude and an open space to carry
out the emergency operation, he/she may do it safely. However, if the area where the pilot can

* The least occurrence in an occupant area is 388 years, which is 0.26 occurrences every 100 years.




land has buildings and structures, he/she may not be able to land safely and the consequences can
be severe. 1f the pilot has no control, even with open spaces, there is the possibility of additional
consequences to the accident if the aircraft strikes a building or a structure. The Berkeley study
identified that in only 5 percent of the accidents in the vicinity of airports, the pilot had no
control of the aircraft.

The potential severity of an off-airport aircraft accident is highly dependent upon the nature of
the land use at the accident site. Three characteristics are most important -- intensity of use; type
of use (residential or non-residential); and sensitivity of use. Uses that attract a large assembly
of people are the most severe. Uses that are populated 24 hours a day and 365 days a year (e.g.,
hospitals and nursing homes) are more likely to result in a fatality than uses that are not.

XII. The Concept of “Acceptable Risk”

In striking a balance between land use restrictions based on safety and the social and financial
costs to the community, the concept of “acceptable risk™ should be discussed. A discussion of
the concept of acceptable airport-related risk taken from the California Department of
Transportation (Caltrans) Airport Land Use Handbook, December 1993, is presented in
Appendix A.3. Mn/DOT representatives have stated that the Mn/DOT State Safety Zones and
land use restrictions therein are historically based on the 1952 Report to the President’s Airport
Commission, chaired by General Doolittle.® The Mn/DOT minimum standard for land use in
Safety Zone A is the same as that for the FAA RPZ — no structure or use that creates, attracts, or
brings together an assembly of persons therein. In other words, Safety Zone A is ideally to have
zero risk to a person or structure as the result of an aircraft crash in the zone -- that is, absolute
safety for individuals in Safety Zone A outside the RPZ (the RPZ is regulated by the FAA).’

As presented in the [1993] Caltrans report, “With respect to airport-related risks, the assessment
presented in the 1952 Report to the President’s Airport Commission, chaired by General
Doolittle, remains valid today. The report remarks that:

“Absolute safety for the individual is an ideal which has ever been sought but
never attained. Because man does not have full control over his environment, the
very function of living has inherent hazards which become more pronounced as
the scheme of living grows more complex. Thus, since absolute safety is a
theoretical concept, one can speak only of relative risk (pages 47-48).”

The report goes on to say that:

“... ‘calculated risk’ is an American concept which gives mobility to the whole
social structure. The phrase simply means a willingness to embark deliberately
on a course of action which offers prospective rewards outweighing its estimated
dangers” (page 49).”

% May 15, 2008 meeting of the St. Paul Downtown Alirport Joint Airport Zoning Board
" Minnesota Law, Chapter 360.062, grandfathers existing land uses that are not airport hazards, but they become
nonconforming uses under the Mn/DOT Rules.
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Based on the above, the Mn/DOT land use compatibility standards appear to be inconsistent with
the Doolittle report. Mn/DOT has the most restrictive airport safety zoning standards in the
United States. As presented in Appendix A.4, it is (as of 2002) the only state with laws or rules
that restrict commercial, industrial, and residential uses in airport safety zones other than the
RPZ. Only five states other than Minnesota had some form of airport-related land use safety
zoning.

XIII.  Findings

A. Assessment of Minn. Stat. §360.066, subd. 1 Variables in the Context of FCM
Character of Flying Operations Expected at FCM
¢ The character of flying operations is based on the types of aircraft operating at the airport,
the purposes of their operations and their safety records;
» There are fewer accidents by jet aircraft than single engine piston (SEP) aircraft;
» The expected proportion of based aircraft at FCM in 2025 is 15% jets and 71% SEP;
» FCM provides the facilities and services to attract and serve aircraft that require a runway
less than or equal to 5,000 feet;
» Accident rates and associated probabilities are directly related to the character of the
flying operations at a given airport.

Location of FCM and Nature of Terrain in State Safety Zones A and B

e The airport location is generally good for airport operations; there are no features that
cause substantive turbulence or adverse wind conditions;

e State Safety Zones A and B overlay relatively flat terrain to the west and east, the
Minnesota River Valley to the south and Staring Lake to the north. Higher than normal
climb and descent rates are not necessary. The runways have standard approach and
departure procedures.

B. Probability of Accident Compared to the FAA Collision Standard

State Safety Zone A outside the RPZ

e The average number of years between an accident at the runway ends varies from 26
years for the Runway 281 end to 521 years for the Runway 10R end, assuming the 2025
forecast operations at the runway ends remain constant.

e Assuming an above-ground object equal to the total size of Zone A outside the RPZ, the
probability of an aircraft accident at the Runway 10R end in 2025 is less than the FAA
Collision Standard of 1.0 accidents per 10,000,000 operations and greater than the
Standard at the Runway 18, 36, 10L, 28R and 28L ends.

State Safety Zone B

e The average number of years between an accident at the runway ends varies from 174
years for the Runway 10L end to 511 years for the Runway 36 end, assuming the 2025
forecast operations at the runway ends remain constant.

e Assuming an above-ground object equal to the total size of Zone B, the probability of an
aircraft accident at the Runway 28R end in 2025 is less than the FAA Collision Standard
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of 1.0 accidents per 10,000,000 operations and greater than the Standard at the Runway
18, 36, 10L, 10R and 28L ends.

There is a higher probability of an aircraft accident/crash in the Off Airport area than in
Safety Zone A outside the RPZ and Safety Zone B at each runway end.

Occupant Areas in State Safety Zones

Minnesota Law states that the purpose of the Mn/DOT safety standards is to protect the
lives and property of users of the airport and of occupants of land in its vicinity.
The probabilities of an aircraft accident in the areas where people could use/occupy the
land based on the Land Use Guide Plan Map 2030 in the Eden Prairie Comprehensive
Plan Update 2007 are as follows:

o 0.253 per 10,000,000 operations in Runway 10R State Safety Zone B

o 0.169 per 10,000,000 operations in Runway 28L State Safety Zone A

o 0.563 per 10,000,000 operations in Runway 281 State Safety Zone B

o 0.126 per 10,000,000 operations in Runway 10L State Safety Zone B

o 0.170 per 10,000,000 operations in Runway 28R State Safety Zone B
These probabilities are well below the FAA Collision Standard of one (1.0) accident per
10,000,000 operations.
The least accident occurrence in an occupant area in a State Safety Zone is 388 years,
which is 0.26 occurrences every 100 years.
The likelihood of a fatality from an accident in the occupant areas in the State Safety
Zones is extremely remote based on FAA Risk Criteria — since the probability of each
accident is less than 1.0 per 10,000,000 operations and would occur less than once every
100 years in these areas.

Accident Severity and Pilot Control

The potential severity of an off-airport aircraft accident is highly dependent upon the
nature of the land use at the accident site. Three characteristics are most important—
intensity of use; type of use (residential or non-residential); and sensitivity of use. Uses
that attract a large assembly of people are the most severe. Uses that are populated 24
hours a day and 365 days a year (e.g., hospitals and nursing homes) are more likely to
result in a fatality than uses that are not.

The Berkeley study found that the pilot had control of the aircraft in 95 percent of the
accidents that occurred in the vicinity of GA airports — only 5 percent had no control.

General Conclusion from the Findings

While the findings of this study do not establish that strict application of the Mn/DOT
Modeling Zoning Ordinance is required to provide a reasonable standard of safety around
FCM, they do support additional consideration be given to land use controls around the
airport beyond what might be applied when the accident probability within a State Safety
Zone is less than 1 accident in 10 million operations.
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A.1 NTSB Accident Data for FCM

The following is a summary of the incident reports in the NTSB record for FCM between 1989

and 2008. These are incidents located within 20,000 feet of a runway end.

|
! # | Event Date | Make/ Model Ever{t Type ?f Description
| Severity Operation
Substantial Part 91: Aircraft collided with terrain
' 1 8/12/2009" Beech E18S Damage General following loss of control after take-
2 Fatalities | Aviation | off.
Sl};l;s;;d;tzal Part 91: Aircraft collided with terrain
2 7/15/2007 Mooney M20J nag General following loss of control during take-
Minor .
. Aviation | off.
Injuries
Substantial Part 91:
3 | 10/27/2006 | Bellanca 7TECA | Damage General Aircraft hit a sign during landing.
No Injuries | Aviation
| . Substantial Part 91:
§ 4 7/4/2005 Piper PA-32- Damage General Aircraft hit a sign during landing.
‘ 300 . e e
: No Injuries Aviation
| Substantial Part 91: . . .
5 10/9/2004 Buss g:;grway Damage General aHeI;Z(;IC);f ' gisttclizwselifﬁlzﬁig landing
No Injuries | Aviation PP ' P '
. Substantial Part 91: . .
o | 102004 | PPIPAGS | The | General | Goarup forced landing following los
No Injuries | Aviation P & '
Debay Sg;i‘:: t;al Part 91 Lost power and hit trees and terrain
7 7/2/2003 Dragonfly nag General p
Serious . after take-off.
Mark II o Aviation
Injuries
Substantial Part 91: . .
8 7/19/2001 Mooney M- Damage General Lost power and hit trees and terrain
20R - e after take-off.
1 Fatality Aviation
Substantial Part 91
9 7/17/2001 Beech B19 Darpage General Bounced while landing. Veered off
Minor . runway. Nose gear collapsed.
. Aviation
Injuries
Substantial Part 91: . . .
10| 10202000 | PiperPT-46 | Damage | General | >ounced whilelanding. Propeller hit
.2, . ground.
No Injuries Aviation
Piper PA-28 ngsrﬁmtlal Part 91: Lost power on take-off. Tried to
11 6/8/2000 1pet = A-c0 amage General return. Hit trees and landed in
161 Minor e
L Awviation | swamp.
Injuries
. Substantial Part 91:
12| 8/30/1999 Piper PA-24- Damage General Landed gear up.
180 o o
No Injuries | Aviation
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Substantial Part 91: Landing gear collapsed while landing.
131 7/31/1999 Cessna 310N Damage General Veered off runway, hitting taxiway
No Injuries | Aviation | sign.
Piper PA-28- Substantial Part 91: Landed then lost steering and veered
14 | 11/25/1998 Damage General .
R200 e . off runway and hit VASI.
No Injuries | Aviation
Culver- Substantial Part 91: Helicopter lost hile hover
15 9/8/1998 Revolution Damage General i e rcopter fos I;,;)Wgritw (l)e do €
MINI500 | No Injuries | Aviation | oX/hgonamport. Hil ground.
Substantial Part 91-
16 2/8/1998 Beech C-23 Damage General th.hangar, fence, ditch and highway
Minor . during go-around procedure.
L Aviation
Injuries
Substantial Part 91;
17| 11/20/1997 | Mooney M20K Damage General Hit runway edge lights while landing.
No Injuries Aviation
Substantial Part 91:
18 | 9/8/1996 Cessna182 | Damage | General | anoutoffuel,lostpower then
S . landed short of runway.
No Injuries | Aviation
Substantial Part 91:
19| 8/21/1996 Beech C-23 Damage General Landed hard on runway.
No Injuries | Aviation
Substantial Part 91:
20 | 12/22/1995 Beech 58 Damage General Landed short of runway.
No Injuries | Aviation
Substantial Part 91;
21| 12/10/1995 Beech B90 Damage General Hit a hangar during taxiing.
No Injuries Aviation
Substantial Part 91: .
22| 7/26/1995 | Cessna550 | Damage | General | ) ccredoff endof runway while
.S .. landing.
No Injuries Aviation
Piper PA-38- 81113251:1: tl,-al Part 91:
23 2/13/1994 P nag General | Hit power lines during landing.
112 Serious ..
. Aviation
Injuries
Substantial Part 91: . ) ) .
24 | 12/23/1993 Beech C23 Damage General | -0stpower while landing wing hit
e, e terrain.
No Injuries Aviation
Substantial Part 91: .
25| 12/10/1991 Cessna 140 Damage General | Alrcraft swerved off the runway and
e . nosed over.
No Injuries | Aviation
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Substantial Part 91:
26 | 4/22/1990 | Lake LA-4-200 Damage General
No Injuries | Aviation

Landing gear hit deer on runway
while landing. Cartwheeled to a stop.

Sllljbasr:?;t;al Part 91: Veered off runway during landing,.
27| 4/16/1990 Cessna 210 nag General | Tried go-around, aircraft bounced and
Minor . . .
. Aviation | wing hit, cartwheeled to stop.
Injuries

Flat tire caused aircraft to veer off
runway during landing. Nosed over.

Bellanca Substantial Part 91:

28 | 3/30/1990 eranc Damage | General
8KCAB . . .

No Injuries Aviation

Substantial Part 91:
29 8/6/1989 Stinson L-5 Damage General
No Injuries | Aviation

Veered off runway during takeoff due
to crosswinds.

'Since 2009 operations data is not yet available; accidents from 2009 are not included in the accident rate.

An “accident” is defined as an occurrence associated with the act of operating an aircraft which
takes place between the time any person boards the aircraft with the intention of flight and all
such persons have disembarked, and in which any person suffers death or serious injury, or in
which the aircraft receives substantial damage as the result of a collision with the ground or an
object on the ground (since the FAA Probability Standard is based on collisions). An “FCM
accident” is an “accident” due to an FCM operation that was located within five miles of FCM.
An “incident” is defined as an occurrence other than an accident that is associated with the act of
operating an aircraft and that affects, or could affect, the safety of an operation.

The analysis in this memorandum considers FCM accidents during the past 20 years (1989 —
2008). The use of the past 20 years of accident data is consistent with the accident frequency
data presented annually by the NTSB and with page 10 of Appendix 7 of the Mn/DOT Airport
Land Use Compatibility Manual.




A.2 FAA Risk Criteria

The FAA published a Safety Management System Manual (Version 1.1) in May 2 1., 2004, which
i1s applicable to air traffic control (ATC) and navigation services in the National Airspace System
(NAS). The following pages are taken from the Safety Management System (SMS) Manual.
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Federal Aviation Administration Safety Management System Manual - Version 1.1

Table 4.2 - Severity Definitions

No Safety Minor Major Hazardous Catastrophic
Effect
Slight increase Slight reduction | Reduction in Reduction in Collision with
in ATC in ATC separation as separation as other aircraft,
§ workload capability, or defined by a defined by a obstacles, or
= significant low/moderate high severity terrain
8 increase in severity operational error
9 ATC workload | operational error | (as defined in
&é (as defined in FAA Order
; FAA Order 7210.56), or a
9 7210.56), or total loss of
< significant ATC (ATC
reduction in ATC | Zero)
capability
- No effect on - Slight - Significant - Large Outcome would
flight crew increase in increase in reduction in result in:
- Has no effect workload flight crew safety margin | - Hull loss
on safety - Shight workload or functional - Multiple
2, - Inconvenience reduction in - Significant capability fatalities
= safety margin reduction in - Serious or fatal
pf or functional safety margin injury to small
oo capabilities or functional number
; - Minor illness capability - Physical
= or damage - Major illness, distress/
- Some injury, or excessive
physical damage workload
discomfort - Physical
distress

'? For more information regarding these definitions, refer to FAA Advisory Circular 25.1309-1A, System Design
Analysis, 06-21-88.

May 21, 2004 Page 42



Federal Aviation Administration Safety Management System Manual - Version 1.1

4.40  What is likelihood,

and how is it
related to risk
assessment?

%
W

May 21, 2004

Remember that risk is the composite of the predicted severity and
likelihood of the outcome or effect (harm) of the hazard in the
worst credible system state. Likelihood is an expression of how
often an event is expected to occur.

Severity must be considered in the determination of likelihood.
Likelihood is determined by how often the resulting harm can be
expected to occur at the worst credible severity. ~ When
determining likelihood, the worst credible system states will
usually determine the worst credible severity.

Likelihood definitions should be tailored to the domain and
service. Table 4.3 provides likelihood definitions that could be
used in this step or could be used as information to support
developing definitions that work for the change to be assessed.

NAS Systems' likelihood definitions (first three columns) are
currently in use when acquiring new systems. Flight Procedures
definitions (the fourth column) are used by Flight Standards (AFS)
in assessing flight procedures. ATC Operational definitions (the
last two columns) are proposed likelihood definitions for use in
assessing ATC operations (e.g., airspace changes, ATC procedures
and standards, etc.).

Appéndix C contains information and guidance on applying SRM
to ATC procedural changes.

Page 43




Federal Aviation Administration Safety Management System Manual - Version 1.1

Table 4.3 - Likelihood Definitions
Flight

ATC Operational

NAS Systems

Quantitative

- Qualitative

Probability of

occurrence per
operation/ operational
hour is equal to or
oreater than 1x107

Probability of
occurrence per
operation/ operational |
hour is less than
1x107, but equal to or
greater than 1x107

Frequent

Probable

Probability of
occurrence per
operation/ operational
hour is less than or
equal to 1x10~ but
equal to or greater tha
1x107

Probability of
occurrence per
operation/ operational
hour 1s less than or
equal to 1x107 but

Extremely
Remote

Extremely

ATC Service

NAS Level
System

Continuously
experienced
in the system

Expected to
occur
frequently in
the system

Expected to
occur
numerous
times in
system life
cycle

Expected to
occur several
times in the
system life
cycle

Procedures

Probability of
occurrence per
operation/
operational hour is|
equal to or greater
than 1x10~

Probability of
occurrence per
operation/

operational hour is|
less than or equal |
to 1x10” but equal |
to or greater than §
1x10”

Probability of
occurrence per
operation/
operational hour is
less than or equal
to 1x107 but equal
to or greater than

xpected to
ir about

NAS-wide

Expected
to occur
more than
every 1-2
days

Expected
to occur
about
several
times per
month

Expected
to occur
about once
every few
months

Expected
to occur
about once
every 3
years

May 21. 2004

. i o) Probability of pected to| Expected
Probability of Unlikely t robability o pec ol Exp
occur, but occurrence per foccur less | to occur
occurrence per o )
. . possible in operation/ 1an once | less than
QG BTN TR operation/ operational ; . . . .
. sfftot'occur in| system life |operational hour is fievery 100 |once every
hour is less than 1x107 = 9 \
cycle less than 1x10 ears 30 years
Page 44



Federal Aviation Administration Safety Management System Manual - Version 1.1

Phase 4: Assess the Risk

4.41  What is a risk

matrix?

An estimation of risk is determined using the predictive risk matrix
in Figure 4.9.

The risk levels used in the matrix can be defined as:

¢ High risk — Unacceptable risk - proposal cannot be
implemented unless hazards are further mitigated so that risk is
reduced to medium or low level and AOV approves the
mitigating controls. Tracking and management are required.
Catastrophic hazards that are caused by: (1) single-point events
or failures, (2) common cause events or failures, or (3)
undetectable latent events in combination with single point or
common cause events are considered high risk, even if
extremely remote. (Note: high risk is unacceptable at the time
of hazard closure. However, for short periods of time, high
risk may exist while mitigation plans are put into affect.)

* Medium risk — Acceptable risk - minimum acceptable safety
objective; proposal may be implemented, but tracking and
management are required.

¢ Low risk — Target - acceptable without restriction or
limitation; hazards are not required to be actively managed but
are documented.

Severity
Likelihood

Frequent
A

Probable
B

Remote
C

Extremely
Remote
D

Extremely
improbable
E

No Safety Minor Major Hazardous | Catastrophic
Effect
5 4 3 2 1

* Unacceptable with Single Point and
Common Cause Failures

] Medium Risk

May 21, 2004

Figure 4.9 - Predictive Risk Matrix




A.3  The Concept of Acceptable Risk

The following discussion is taken from Airport Land Use Handbook, December 1993, prepared
for California Department of Transportation by Hodges and Shutt in association with Flight
Safety Institute, Chris Hunter & Associates, and University of California, Berkeley, Institute of
Transportation.

“Definition of appropriate safety zones is one side of the safety compatibility equation. The
other, even more difficult side is establishment of suitable land use criteria to be applied within
each zone. As stated in Chapter 3, the basic objective of safety compatibility criteria is to
minimize the risks associated with potential aircraft accidents. This objective has two
components:

» To protect people and property on the ground when accidents occur; and
e To minimize injury to the occupants of aircraft involved in accidents.

For both of these components, the fundamental question to be answered when attempting to set
land use development criteria is how much risk is acceptable? Answering this question is made
particularly difficult by the fact that aircraft accidents occur infrequently and, for any specific
location, probably will never happen. Yet, when an accident does take place, the consequences
can be great.

The balancing side to the question of acceptable risk is how much protection can be afforded?
When an airport is situated in a rural area, well away from development pressures, the cost — to
the landowner, the community, and the airport — for a high degree of protection may be low.
Important land use development can usually be redirected toward areas where the prospects of an
aircraft accident are minimal. At the other end of the spectrum, the need for developable land
around urban area airports typically is such that avoidance of only the most risky forms of
development — those in the most accident-prone locations or ones which greatly increase the
potential severity — may be affordable. The problem with accepting the latter concept, of course,
is that an aircraft accident in a developed area hardly ever results in pressure to eliminate the
conflicting land use; rather the pressure inevitably is to restrict or close the airport.

Some perspective on this tradeoff can perhaps be gained from a study which examined the
implications of another type of hazard — the threat of volcanic eruption (William Spangle and
Associates — 1987). A volcanic eruption can reasonably be considered an ultimate example of an
event which occurs with very low frequency, but can have catastrophic results when it does
occur. One of the responses considered in the report was whether anything at all should be done
to protect against such an event given its extreme rarity. On the other hand, the report notes that
“the potential for a major catastrophe which could be averted begs for some kind of public
response” (page 86). As for where to strike the balance between acceptable risk and affordable
protection, the report concludes: “Do what you can, politically and fiscally, to reduce the
exposure and provide for effective emergency response and that becomes, by definition,
acceptable risk. An official who proposes to go farther than his constituents want will find out
quickly what the limits are” (page 86).

A3-1



With respect to airport-related risks, the assessment presented in the 1952 Report to the
President’s Airport Commission, chaired by General Doolittle, remains valid today. The report
remarks that:

“Absolute safety for the individual is an ideal which has ever been sought but |
never attained. Because man does not have full control over his environment, the |
very function of living has inherent hazards which become more pronounced as |
the scheme of living grows more complex. Thus, since absolute safety is a

theoretical concept, one can speak only of relative risk” (pages 47-48).

The report goes on to say that:

... ‘calculated risk’ is an American concept which gives mobility to the whole
social structure. The phrase simply means a willingness to embark deliberately
on a course of action which offers prospective rewards outweighing its estimated
dangers™ (page 49).”

A3-2




A.4  Survey of Airport Land Use Safety Zoning by other States

The following are the states with airport land use safety zoning in 2002 and the role of the DOT

in the adoption of the zoning,

States with Land Use Safety Zoning Outside the FAA RPZ
(Other than Height Restrictions)

State Res‘xgz;t;‘il;nty for | Basis for Zoning Regulations |  Applicability Role of DOT
1993 GA study
California | County establishes recommendations; General Aviation | Develops handbook
(2002) Airport Land Use zones are based on the actual and Major that must be used by
Commission (ALUC) | locations of accidents; Airports ALUCs as guidance
that adopts the zoning | major discussion of risk,
including its measurement and
criteria
. . . General Aviation .
Washington Local Government | 1993 California study Consultation

Airports

New Jersey

Affected
Municipalities

DOT Standards

(zone is 3000’ in length from
runway end; commercial,
industrial and residential uses
are permitted outside RPZ)

General Aviation
Airports

Adopt Standards

Guidance; prohibited

Florida Local Government Statute; public and private All Public from establishing land
schools cannot be constructed Airports use regulations or
along the extended runway disapproving local
centerlines government zoning

regulations.
MAA; prohibits uses that
Maryland | Maryland Aviation would interfere with aircraft All State-Owned Enforcement
4 Administration operations, and frequent or Airports
(MAA) significant congregation of
people in designated clear
zones (e.g., RPZ)
Other Studies

Denver,

Colorado Local Government 1993 California study statistics General Aviation None
Council of | (not mandatory) Airports
Gov’ts

Source: HNTB survey, 2002.
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Appendix B

List of Figures

Figure D Accidents on Runways Less than 4,000 Feet

Figure E Accidents on Runways of 4,000 to 5,999 Feet

Figure 1 FCM Analysis Areas

Figure 2 1989-2008 FCM Related Accidents Located in Mn/DOT
Safety Zones or Off Airport

Figure 3 Historical National GA Arrival and Departure Accident
Locations Superimposed on Runway 10R & 10L Ends

Figure 4 Historical National GA Arrival and Departure Accident
Locations Superimposed on Runway 28L & 28R Ends

Figure 5 Historical National GA Arrival and Departure Accident
Locations Superimposed on Runway 18 End

Figure 6  Historical National GA Arrival and Departure Accident
Locations Superimposed on Runway 36 End

Figure 7 Occupant Areas in State Safety Zones at Runway 10R & 10L
Ends

Figure 8 Occupant Areas in State Safety Zones at Runway 28L & 28R

Ends




APPENDIX 7:
Third Party Risk Analysis and Research

Figure D
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APPENDIX 7:
Third Party Risk Analysis and Research

Figure E
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HINTB

Accident Probability Analysis
Flying Cloud Airport (FCM)

JAZB Presentation
November 19, 2009

vINTB

_ L . . i
“Reasonableness Standards of the commissioner defining airport hazard
areas and the categories of uses permitted and airport zoning regulations
adopted under sections 360.011 to 360.076, shall be reasonable, and none

shall impose a requirement or restriction which is not reasonably necessary to

effectuate the purposes of sections 360.011 to 360.076. /1 determining
what minimum airport zoning regulations may be adopted,
the commissioner and a local airport zoning authority shall
consider, among other things, the character of the flying
operations expected to be conducted at the airport, the
location of the airport, the nature of the terrain within the
airport hazard area, the existing land uses and character of the
neighborhood around the airport, the uses to which the property to

be zoned are planned and adaptable, and the social and economic
costs of restricting land uses versus the benefits derived from a strict
application of the standards of the commissioner.”
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'+ Probability of accident in FCM Area Z =

- (FCM historical accident rate) x (2025
forecast operations at runway end) x (% of
historical accidents located in Area Z)

Will not predict fatalities

HNTB

. Determine appropriate data considering MN Statute
. Identify applicable probability standard
. Define the areas to be anaiyzed

. Compile accident data to determine accident rates and
locations

f 5. Distribute location data to the areas being analyzed
6. Determine 2025 operations for each runway end
7. Calculate the accident probabilities in study areas

8. Compare the accident probabilities to the applicable
probability standard

BN

HNTB




"ANTB

* FCM role — Minor Airport — dlvertGA"
operations from MSP

FCM has ATCT and ILS

Based Aircraft
— 2007 - 6% jets; 80% SEP
— 2025 -15% jets; 71% SEP

NTSB records show jets with fewer accidents
than SEP

HNTB

e

R SR ATt e

F)CIV'I'";Iocatlon IS generally good for alrport
operations

— no features that cause substantive
turbulence or adverse wind conditions

» Flat terrain off primary runway ends

« Standard approach and departure
procedures

— higher than normal climb and descent
rates are not needed




HNTB

. NTSB“20 year GA accident rates based on
all types of GA airports

— not representative of FCM characteristics
— NTSB rates based on flight hours

+ Use available data specific to FCM
— FCM accidents and operations

+HNTB

w@%ﬁ%ﬁ% i

. FAA uses a threshold probability of one
collision per 10 million occurrences

« Study uses 1.0 accidents per 10 million
operations as the applicable probability
standard, i.e., the FAA Collision Standard




n the airfield and

« Mn/DOT Safety Zone A outside the RPZ
« Mn/DOT Safety Zone B

. Off airport

ANTB




FCM Accident Rate

%{é,

« NTSB reports accndent rates for past 20

years

» Accident is an FCM operation that results in

substantial aircraft damage or serious injury
from collision with the ground

+ 28 accidents and 3,711,200 operations from

1989 to 2008

» 0.75447 accidents per 100,000 operations

« Two accidents within RPZs, one in a State

Safety Zone A outside the RPZ and one in a
State Safety Zone B




"ANTB

vINTB

Nﬁmbet of Accidents and Accident Rates at FCM (1989 - 2008)

All Aircraft
. Accidents per

Year No. of Accidents | Vo OF Operations 100,000p

(x 100,000) o .

perations
1988 1 2.077¢ Q.481
1990 3 2.274 1.319
1991 1 1.865 0.536
1992 0 1.983 0.0
1993 1 2186 0.457
1994 1 2.390 0.418
1995 3 2.163 1.387
1996 2 2127 0.840
1997 1 1.982 0.505
1998 3 2.109 1.422
1999 2 1.927 1.038
2000 2 1.861 1.075
2001 2 1.856 1.078
2002 [¢] 1764 00
2003 1 1.558 0.642
2004 2 1.5696 1.253
2005 1 1.577 0.634
2006 1 1.442 0.694
2007 1 1.182 0.846
2008 o] 1191 0.0
Total 28 37.112
Average Accident Rate 0.75447




» Need total number of historical accidents for each
runway end and % of total located in the analysis areas

+ Based on Berkeley Study and Caltrans Airport Land Use
Planning Handbook, January 2002

+ Berkeley Study did not determine total accidents — only
determined accident locations with land use
compatibility implications from NTSB 1983 — 1992
accident records

HNTB.

Location and Dlstrlbutlon’bf’v__"'"

Accndents

i i AR
« Caltrans compiled 1990 — 2000 NTSB accident records
and found 68% on airport, 3% en route and 29% in
airport vicinity

« Berkeley Study found the number and location of GA
accidents vary by runway length

— Runways 6,000" and longer
— Runways 4,000’ to 5,999’
— Runways less than 4,000°

+ Applied the Caltrans 29% to the Berkeley data to
determine the total for each runway end

ANTB
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Runway Length

Airport
R”E"n"‘c"ay Vicinity
(29%)

Total

En
Route
(3%)

On
Airport
{68%)

On
Airport +
RPZ

Figure D
(Less than 4,000)

204

703

21

478

535

36

211

728

22

495

5562

Figure D
Combined with
Figure E
(4,000 - 5,999 ft.)

10L

357

1231

37

837

893

10R

357

1.231

37

837

891

Figure D
Combined with
Figure E

28R

399

1.376

41

936

995

281

401

1,383

41

940

959

HNTB

. Safety
Runway On ::'r:pzort * Zone A - s‘?gnia;ety Off Airport Total
End outside
RPZ
No. % No. % No. % No. % No. %
10R 891 74.63 7 0.59 17 142 | 279 | 23.36 | 1,194 | 100
28L 959 71.52 | 149 | 11.11 19 1.42 | 214 | 15985 1,341 | 100
10L 893 7479 | 38 | 3.18 21 1.76 | 242 [ 20.27 | 1,194 | 100
28R 995 74.52 | 34 | 2.55 11 0.82 | 295 | 2210} 1,335 | 100
18 535 7846 | 33 | 484 15 220 | 99 |14.51| 682 | 100
36 552 78.18 | 33 | 468 15 213 | 106 | 15.02 | 706 | 100




HNTB

) Total
Runway | Arrivals Departures Operations
at-Runway-End
10R | 11,299 10,055 24,309
28L 14,759 13,009 24,814
10L 6,439 9,210 19,128
28R 11,759 12,689 20,969
18 9,078 8,599 12,454
36 3,605 3,376 12,204
Total 56,938 56,938 113,877

HNTB

State
2025
Runway | Forecast | On Airport zg:?/t-\y- SS;:;‘: off Total
End of +RPZ . Y Airport
Operations outside Zone B

P RPZ
0.24456 0.00192 0.00467 0.07657 0.32772
10R 43.437 (4 yrs.) (521 yrs.) (214 yrs.) (13 yrs.) (3 yrs.)
0.24704 0.03837 0.00489 0.05511 0.34542
28L 45,783 (4 yrs.) (26 yrs.) (204 yrs.) (18 yrs.) (3 yrs.)
0.24511 0.01043 0.00576 0.06642 0.32772
1oL 43,437 (4 yrs) (96 yrs.) (174 yrs.) (15 yrs.) (3 yrs.)
025742 0.00880 0.00285 0.07635 0.34542
28R 45.783 (4 yrs.) (114 yrs.) (351 yrs.) (13 yrs.) (3yrs.)
18 12 454 0.07372 0.00454 0.00207 0.01363 0.09396
' (14 yrs.) (220 yrs.) (484 yrs.) (73 yrs.) (11 yrs.)
35 12204 0.07198 0.00431 0.00196 0.01383 0.09207
' (14 yrs.) (232 yrs.) (511 yrs.) (72 yrs.) (11yrs.)




. . . A
| “Reasonableness Standards of the commissioner defining airport hazard
| areas and the categories of uses permitted and airport zoning regulations
i adopted under sections 360.011 to 360.076, shall be reasonable, and none
shall impose a requirement or restriction which is not reasonably necessary to

effectuate the purposes of sections 360.011 to 360.076. In determining

what minimum airport zoning regulations may be adopted,
the commissioner and a local airport zoning authority shall
consider, among other things, the character of the flying operations

expected to be conducted at the airport, the location of the airport, the nature
of the terrain within the airport hazard area, the existing land uses and

character of the neighborhood around the airport, the uses to which the
property to be zoned are {olanned and adaptable, and the social
a

and economic costs of restricting land uses versus the benefits derived from a
strict application of the standards of the commissioner.”

+INTB

Runway 10L-28R
3,900'x 75"
Iy

Runway 10R-28L |
5,000 x 100

Alrport
Property Line

FAA Runway Protection Zone Residential Land Use

wmammemes MN/DOT State Safety Zone A Church / Cemetery Land Use

QOutside Runweay Protection Zone

Park / Open Space Land Use
Mn/DOT State Safety Zone B KA Industrial Land Use

" ’ Source: Land Use Gulde Plan Map 2030
Figure 7: Occupant Areas in State Safety Zones at Eden Prairie Comprehensive Plan Update 200

Runway 10R & 10L Ends Aerial Phote: 2004




Runway 10L-28R
3,200’ x 75!
A

? i
Runway 10R-28|
5,000" x 100’

L

Alrport
Property Line

s

FAA Runway Protection Zone

Mn/DOT State Safety Zone A
Outside Runway Protection Zone

Mn/DOT State Safety Zone 8

Residential Land Use

Church / Cemetery Land Use
Park / Open Space Land Use
Industria| Land Use

Runway 28L & 28R Ends

Figure 8: Occupant Areas in State Safety Zones at

PFlan Map
n Update

B

State |
2025 Safety Zone
Runwa Forecast A outside State Safety Zone B
Endy Per RPZ
100’0_00 Avg. Yrs. Avg. Yrs |
Operations | probapility | Between | Probability | Between
Accident Accident
10R 0.43437 0.001098 910
28L 0.45783 | 0.0007727 1,294 0.002576 388 |
10L 0.43437 0.0005494 1,821
28R 0.45783 0.0007762 1,288

vINTB
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State
Runway | On Airfield | Safety Zone | State Off FAA
. Safety . Collision
End + RPZ A outside Airport
Zone B Standard
RPZ
10R 56.30 0.44 1.07 17.63 1.00
10R
QOccupant 0.253 1.00
Area
10L 56.43 2.40 1.33 15.29 1.00
10L
Occupant 0.126 1.00
Area

+"dNTB

State
Runway | On Airfield | Safety Zone | .t off FAA
] Safety . Collision
End + RPZ A outside Airport
Zone B Standard
RPZ
28L 53.93 8.38 1.07 12.04 1.00
28L
QOccupant 0.169 0.563 1.00
Area
28R 56.23 1.92 0.62 16.68 1.00
28R
QOccupant 0.170 1.00
Area
18 59.19 3.65 1.66 10.95 1.00
36 58.98 3.53 1.60 11.33 1.00




i

e e L
+ Risk is the composite of predicted severity and
likelihood of the potential effect of a hazard

» The likelihood of the most severe consequence
(fatality) from an occurrence is:

— “extremely remote” if the probability is equal
to or less than 1 in 10,000,000 operations;
and is

— “extremely improbable” if it occurs less than
once every 100 years

+HNTB

. i .

+ Likelihood of fatality from an accident in existing and
planned occupant areas in Safety Zone A outside the

RPZ and Safety Zone B at each runway end is either

“extremely remote” or “extremely improbable” based on

the FAA criteria

— Each is less than 1 in 10,000,000 operations and
would occur less than once every 100 years

— Assumes 100% of the analysis area is fully
developed and there is at least one fatality from each
accident (very conservative assumptions)

+ Least occurrence in a safety zone occupant area is 388
years, which is 0.26 occurrences every 100 years

HNTB
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Findings

HNTB

Character of flymg operatlons is based on the types of
aircraft, the purposes of their operations and safety
records

Fewer accidents by jet aircraft than single engine piston
(SEP) aircraft

Expected proportion of based aircraft at FCM in 2025 is
15% jets and 71% SEP

FCM provides facilities and services to attract and serve
corporate aircraft that require a runway less than or
equal to 5,000 feet

Accident rates and associated probabilities directly
related to the character of flying operations at a given
airport




. Alrpo ocation genera y good for alrport‘ p

HNTB.

features that cause substantive turbulence or adverse
wind conditions

State Safety Zones A and B overlay relatively flat terrain
to the west and east, the Minnesota River Valley to the
south, and Staring Lake to the north

Standard approach and departure procedures
Normal climb and descent rates

Location and terrain around the airport do not pose
safety risks

{INTB

+ The average number oftyears between an accident at
r

« Assuming an above-ground object equal to the total size

+ There is a higher probability of an aircraft accident/crash

the runway ends varies from 26 years for the Runway
28L end to 521 years for the Runway 10R end,
assuming the 2025 forecast operations at the runway
ends remain constant

of Zone A outside the RPZ, the probability of an aircraft

accident at the Runway 10R end in 2025 is less than the
FAA Collision Standard of 1.0 accidents per 10,000,000
operations and greater than the Standard at the Runway
18, 36, 10L, 28R and 28L ends

in the Off Airport area than in Safety Zone A outside the
RPZ at each runway end




ANTB

The average number of years between an accident at
the runway ends varies from 174 years for the Runway
10L end to 511 years for the Runway 36 end, assuming
the 2025 forecast operations at the runway ends remain
constant

Assuming an above-ground object equal to the total size
of Zone B, the probability of an aircraft accident at the
Runway 28R end in 2025 is less than the FAA Collision
Standard of 1.0 accidents per 10,000,000 operations
and greater than the Standard at the Runway 18, 36,
10L, 10R and 28L ends

There is a higher probability of an aircraft accident/crash
in the Off Airport area than in Safety Zone B at each
runway end

HNTB

Ar

Minnesota Law states that the purpose of the Mn/DOT
safety standards is to protect the lives and property of
users of the airport and of occupants of land in its
vicinity.

The probabilities of an aircraft accident in the areas
where people could use/occupy the land based on the
Land Use Guide Plan Map 2030 in the Eden Prairie
Comprehensive Plan Update 2007 are as follows:

— 0.253 per 10,000,000 operations in Rwy 10R Safety Zone B
— 0.169 per 10,000,000 operations in Rwy 28L Safety Zone A
0.563 per 10,000,000 operations in Rwy 28L Safety Zone B
0.126 per 10,000,000 operaticns in Rwy 10L Safety Zone B
0.170 per 10,000,000 operations in Rwy 28R Safety Zone B

1

|

These probabilities are well below the FAA Coliision
Standard of 1.0 accidents per 10,000,000 operations.
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* The least accident occurrence in an occupant area in a
State Safety Zone is 388 years, which is 0.26
occurrences every 100 years

+ The likelihood of a fatality from an accident in the
occupant areas in the Safety Zones is “extremely
remote” based on FAA Risk Criteria — since the
probability of each accident is less than 1.0 per
10,000,000 operations and “extremely improbable”
since it would occur less than once every 100 years

HANTB

otential “se'\'/‘erlty of off-ai
dependent upon nature of land use at accident site

— Intensity, type and sensitivity of use

+ Uses that attract large assembly of people are the most
severe

+ Uses populated 24 hours a day, 365 days a year (e.g.,
hospitals and nursing homes) more likely to result in
fatality

+ The Berkeley study found that the pilot had control of
the aircraft in 95 percent of the accidents that occurred
in the vicinity of GA airports — only 5 percent had no
control

HNTB




R
e

+#INTB

i i
The findings of this study suggest that strict
application of the Mn/DOT Modeling Zoning
Ordinance is not required to provide a
reasonable standard of safety around FCM;
however, they also suggest that
consideration be given to land use controls
beyond what might otherwise be adopted
when the accident probability is less than 1
in 10 million operations

s
B

HNTB

Discussion




November 13, 2009

Memo
To: Scott H. Neal, City Manager
From: Michael D. Franzen, City Planner
Scott Kipp, Senior Planner
Subject: FCM PROPOSED LAND DEVELOPMENT SITES — STAFF ANALYSIS
BACKGROUND

This analysis is completed independent of safety zones. The analysis is a comparison to code
requirements and the guide plan.

SITE 1

e This site is 6.53 acres.

¢ tisrelatively flat.

e It isadjacent to existing commercial and industrial uses.

e Commercial, office or industrial uses would be compatible.

¢ The proposed building footprint (113,778sf) is a 40 site coverage. It would require a two
story building and structured parking to meet parking requirements and setbacks.

* A one story footprint (57,150 sf) could meet parking and setbacks.

SITE 2

e Thisis a 2 acre site.

e [Itisrelatively level.

e Itisadajacent to airport property.

e There is a City park across the street.

¢ Office or industrial uses would be compatible.

¢ The propose building footprint (36,416) is a 40 % site coverage. It would require a two
story building and structured parking to meet setback and parking requirements.

* A one story footprint (28,575 sf) could meet parking and setbacks.

SITE 3
e Thisisa 11 acre site.
¢ Commercial development not permitted under terms of 2002 Final Agreement
¢ [Future site of Flying Cloud Fields
e Itisrelatively level to gently rolling.
* Itisadjacent to airport property and residential to the north.




e The propose building footprint (82,000 sf) is a 18 % site coverage. There is enough room
to meet parking and setback requirements.

SITE 4

e Thisis a 56.86 acre site,

e FEast of Eden Prairie Road there is a steep slope for most of the area. Excessive grading
and retaining walls would be need to create level building areas. It is adjacent to airport
property. West of Eden Prairie Road the slope is moderate but would require grading and
retaining walls to provide a level building area.

e East of Eden Prairie Road is the Airport. West of Eden Prairie Road is residential. There
is a City park across the street.

¢ Office uses would be compatible.

e The propose building footprint (1,486,093 sf') is a 60% site coverage. It would require a
multi story buildings and structured parking to meet setback and parking requirements.

e A one story footprint (445,872 sf) could meet parking and setbacks. This footprint will
be less due to slopes and the need to transition to residential areas to the west.

SITE 5

e Thisis a 10.5 acre site.

e Portion not permitted under 2002 Final Agreement

¢ Future site of Cedar Hills Park

e [tisrelatively level to gently rolling.

* [t is adjacent to airport property and residential to the west and south.

¢ Park use and Residential would be compatible.

¢ The guide plan would allow up to 2.5 units per acre or 26 units. This amount will be
somewhat less due to topography.

SITE 6

e This is a 5.04 acre site.

¢ [tis a steep slope and significant grading and retaining walls would be need to provide
level building area.

e This is Airport property to the north and office to the south.

e Office uses would be compatible.

¢ The propose building footprint (87,816 sf) is a 40% site coverage. It would require a
multi story buildings and structured parking to meet setback and parking requirements.

e A one story footprint (43,908 sf) could meet parking and setbacks. This footprint will be
less due to slopes.

SUMMARY
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All of the proposed sites will require a guide plan change and rezoning through a public
hearing process.

Most of the uses proposed are not compatible with surrounding existing uses.

The 1.8 million square feet of development will have impacts on roads and intersections
and may require improvements based on a traffic study.

The 1.8 million square feet of development will have sewer and water capacity.

The amount of development proposed is more than the code would permit.

The amount of development will be less than proposed due to topography.

The amount of development proposed will require multistory buildings and structures
parking to meet setback and parking requirements.




Airport Zoning Ordinances that Deviate from

State of Minnesota Airport Zoning Standards
Minnesota Rules 8800.1200-8800.2400

136 publicly owned airports
MAC Airports excluded

Deviation from Strict Application of MN Standards — 13%

Irregularly shaped safety zones

Safety zones that total less than the full length of runway
Density restriction in Zone B not in accordance with standards
Trapezoidal width not in accordance with standards

Zone C with two horizontal surface heights (i.e, 100’ and 1507)

Deviation from practice or policy — 14.6%

Zoned for Precision on one end/Non-Precision on the other
Runway extension before ordinance update — zoned for an insufficient length
Crosswind not zoned

Deviation from procedure — 3%

Ordinance unfiled with County
Zoned without Commissioner’s Order
Inconsistent multiple zoning ordinances for each jurisdiction at one airport

Exceeds Standards — 10.8%

Exceed density restrictions in Zone B

Zoned for additional length

Greater land use restrictions than standard

Additional Zones — Noise, B1

Updated ordinance keeping more restrictive Rules (i.e 100’ horizontal surface)

Note: Ordinances were reviewed using MN Rules in effect at the time the ordinance was

adopted.




Minnesota _
Department of Transportation
Transportation Building

St. Paul, Minnesota 55155

LAND}USE.SAFETY'ZONING»

A. PURPOSE: .beeﬁQOurage,those land uses that are safely compatible with
the airport . ,

3. A pilot's options as to where to make a forced landing become: extremely
limited'wneﬁxoperating,atleWfaititudes%&nd slower speeds.

4. In the interest of safety, open Spaces to accommodate forced‘landings
shouldube.encouragedlih:areas~where aircraft are known to be operating
at these criticaIASpeeds,and altitudes, i.e. approach areas to
airport runways.

B. CONCEPT OF LAND Usg SAFETY ZONE SIZE

1. Width -- Federal Aviation Regulations, Part 77.

2. Flared Sidés —- Federal Aviation Regulations, Part 77.

3. Length —- Proportioned to runway lengtH.

a. Longer runways; attract;more.activity; '
b. LéngérﬁrunwaYSAattraet larger more sophisticated aircraft;,
C. The larger the aircraft and"the‘more'thé~activity, the greater
the frequency of longer and flatter approaches and departures.
C. CONCEPT OF SEGMENTS
1. On an approach or departure, the closer the Operation is to the

runway, the more critical the situation because of diminished;altitude
and speed. ‘ ’

3. Reality dictates that due to the complexities of zoning the number
of transitions be limited to one, (Zone B)




D. CONCEPT OF USE RESTRICTIONS

1.

Zone A. Critical area. A troubled aircraft in need of “this arez
will normally have no maneuvering potential. From a-safety stand-
point, no development should be permitted.

Zone B. Transitional area. A4 troubled aircraft in need of this

area will normally be operating with enough speed and altitude to
provide some minor maneuvering potential in the straight ahead
direction. From a safety standpoint, development should be controlleg
50 as to provide reascnable Open space in which to maneuver a

forced landing.

E. MISCELLANEOUS CONSIDERATIONS

1.

Why should runway length determine land use safety zone length?

a. The Minnesota zoning statute provides the authority to zone in
the approach areas to runways out to a distance of two miles.
The longest runways in Minnesota are about two miles in length.
C. Tying runway length to land use safety zone length is consistent
with law.
d. The longest runways maximize the use of the zening authority,
and shorter runways may use proportionately less of the
zoning autherity.
€. It's simple; reasonable, and equitable.

o

Why split Zone A and Zone B on a 2/3 -~ 1/3 ratio of runway length?

a. Most smaller Minnesota airports, particularly the smaller
paved airports, have acquired clear zone protection out to gz
distance of 2000 feet from the primary surface.

b. Typically, the smallest airpértsvhaving clear zone protection
are airports with about a 3000 foot paved. primary runway.-

C. This well éstablished alrport situation tends to create a basis
for determining an acceptable level of safety in the more simple
case; 3000 foot runway with 2000 foot clear.zone.. That's a
2/3 ratio..

.d.. The area ratio of Zone A to Zone B more closely approximates

a simple 50/50 split.



1973 Aircraft Accidents in Minnesota

In 1973 there were 13 fewer aircraft accidents than in 1972; 80 in
1973 and 93 in 1972, according to the Department's records. This is a

16% decline.

Fatal Accidents

A preliminary report by the National Transportation Safety Board

(NTSB) on fatal aircraft accidents in 1973, quoted in Aviation Insurance

News (February, 1974), shows an increase in fatal accidents but a de-
crease in fatalities. According to the NTSB preliminary figures, there
were 701 fatal accidents and 1,340 fatalities. 1In 1972 there were 683
fatal accidents and 1,400 fatalities.

In Minnesota there were nine fatal accidents in 1973, the same
number as in 1972. The number of fatalities decreased from 21 in 1972
to 18 in 1973. Since 1965 Minnesota has averaged nine fatal accidents
and 15 fatalities per year.

According to the NTSB, there were -199 fatal general aviation
accidents per millioh miles flown in 1972.l In Minnesota there were
approximately .100 fatal general aviation accidents per million miles

flown2 in 1972,

Probable Causes of Aircraft Accident53

There were 22 separate causes listed on the preliminary accident

Teports. The cause listed most frequently was power failure. Twelve

1 NISB Annual Report to Congress, 1972. Appendix F, page 56.

2  Estimate of miles flown based on 1972 Aircraft Owner's sSurvey:
Minnesota Department of Aeronautics.

3 Causes listed from MDA preliminary accident reports.




accidents (15% of the total) were attributed to power failure. The
second most frequent cause was loss of directional control in a cross
wind. This was given as the cause in nine accidents (11%). Seven ac-
cidents (9%) involved collisions with dbjects (trees, powerlines, etc.)

while in'flight. Table I summarizes the accidents by cause.

Location of Accidents

Thirty-three accidents (41%) happened at public use airports, two
(2.5%) occurred at private strips, two (2.5%) on lakes and 43 (54%)

happened away from an airport.

Aircraft Damage

Sixty-two Minnesota accidents (77%) resulted in substantial damage
to the aircraft involved. 1In ten accidents (13%) the aircraft were
destroyed. Seven accidents (9%) resulted in only minor damage and one
accident involved no damage to the aircraft.

The reports of aircraft damage in the NISB's Aircraft Accident

Repoxts (brief format) for 1972 indicate that in 73% of the accidents
there was substantial damage to the aircraft and in 24% the aircraft
was destroyed; In .6% there was minor damage and in .4% there was no

damage to the aircraft.

Phase of Operation

Landing was the phase of operation in which most accidents oc-
curred in Minnesota, accounting for 38 accidents (48%0. Twenty acci-
dents (25%) happened in flight. Takeoffs accountedAfor 17 accidents
(22%) aqd other phases (i.e. taxiing, etc.) accounted for four

accidents (5%).
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Forty-six percent of the accidents in the NTSB's Aircraft Accident

Reports (brief format) for 1972 happened during the landing phase, 41%
happened in flight, 17% during takeoff, and 5% in other operations such
as taxiing.

In a special study of approach and landing accidents, the NTSB
found that about 55% of all aircraft accidents over the past 13 years
happened during the approach and landing'phase of operation. Twelve
and one-half percent of general aviation fatalities in a five-year period

occurred during this phase of flight.4

Types of Aircraft

There were forty-seven different types of aircraft involved in the
80 accidents. No single type of aircraft accounted for more than seven
accidents. The Cessna 180 was involved in seven accidents, the Cessna
150 in five and the PA-28 in four. Table IT summarizes the accidents by
type of aircraft for those types of aircraft involved in more than one

accident.

4 Special Study Report on Approach and Landing Accident Prevention
Forum. National Transportation Safety Board, 1972, page 1.
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DEPARTMENT AERONAUTICS
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SUBJECT: Aircraft Accident Data--Proximity to Airports

The following is a table summ

File

D. J. Nybakken

of Aircraft Accident Data"

STATE OF MINNESOTA

Office Memorandum

arizing data extracted from the
for the years 1965 through 1973:

DATE:11/17/75

NTSB "Annual Review

UNKNOWN
A ON IN TRAFFIC 0-1 1-2 2-3 3~4 4-5 OVER NOT
(EAR AIRPORT PATTERN MILE ‘MILES MILES = MILES = MILES MILES REPORTED TOTALS
L1973 . 2035 170 413 143 117 67 50 1143 166 4304
.972 2037 239 369 152 130 107 51 1154 58 4297
971 2353 241 329 131 129 108 27 1293 37 4648
-970 2338 296 350 137 116 100 40 1270 65 4712
L9éb 2362 455 230 136 116 88 39 1283 58 4767
968 2556 602 178 151 119 72 25 1211 54 4968
967 3642 394 259 150 128 91 30 1326 95 6115
966 3433 240 346 143 106 94 28 1268 34 5712
965 3107 155 301 81 53 38 17 1412 32 5196
'OTALS 23,863 2,792 2,775 1,224 1,014 765 307 11,360 619 44,719
% \ii;if_‘_k 6.24 6.2y 2.74 2.27 1.71 .69 25.40 1.38 1007
Pa—

65.81% of all aircraft accidents occur on or within one mile of airport propert



FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, November 19, 2009
Eden Prairie City Center — Heritage Rooms 3 & 4
8080 Mitchell Road, Eden Prairie, MN

MINUTES

Rick King, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to
order at 3:05 p.m. The following were attendance:

Members: Rick King, Chair
Glen Markegard, City of Bloomington
Kate Aanenson, City of Chanhassen
Brad Aho, City of Eden Prairie
Jon Duckstad, City of Eden Prairie
Joseph Helkamp, City of Shakopee
Julie Klima, City of Shakopee
Molly Sigel, Metropolitan Airports Commission
Sherry Stenerson, Metropolitan Airports Commission

Others: Scott Neal, Scott Kipp, City of Eden Prairie; Audrey Wald, Larry Dallam,
HNTB; Deb Sorenson, Mn/DOT: Glen Orcutt, Federal Aviation
Administration; Chauncey Case, Metropolitan Council, Tom Anderson,
Cameron Boyd, Jenn Felger, Roy Fuhrmann, Eric Johnson, Chad Leqgve,
Dennis Probst, Bridget Rief, MAC Staff

1. APPROVAL OF MEETING AGENDA

iT WAS MOVED BY HELKAMP, SECONDED BY DUCKSTAD, TO APPROVE
THE AGENDA AS PRESENTED. THE MOTION CARRIED BY UNANIMOUS
VOTE.

2. APPROVAL OF AUGUST 13, 2009 FCM JAZB MEETING MINUTES

IT WAS MOVED BY DUCKSTAD, SECONDED BY HELKAMP, TO APPROVE
THE MINUTES OF THE AUGUST 13, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.

3. REVIEW OF SAFETY STUDY FOR FLYING CLOUD AIRPORT

Larry Dallam, HNTB, gave a presentation on the Safety Study that was prepared
for the Flying Cloud Airport as directed by the Board. Mr. Dallam reviewed the
methodology used to calculate the accident probabilities and the results of the
analysis.




Flying Cloud Airport Joint Airport Zoning Board
November 19, 2009
Page 2

Based on the analysis, Mr. Dallam presented the following findings:

e FCM's location and the terrain around the airport do not pose safety risks.

e Probability of Accident in Safety Zone A Outside RPZ: The average
number of years between an accident at the runway ends varies from 26
years for Runway 28L end to 521 years for the Runway 10R end,
assuming the 2025 forecast operations at the runway ends remain
constant.

e Assuming an above-ground object equal to the total size of Zone A
outside the RPZ, the probability of an accident at the Runway 10R end in
2025 is less than the FAA Collision Standard of 1.0 accidents per
10,000,000 operations and greater than the Standard at the Runway 18,
38, 10L, 28R and 28L ends.

« There is a higher probability of an aircraft accident/crash in the Off Airport
area than in Safety Zone A outside the RPZ at each runway end.

o Probability of Accident in Safety Zone B: The average number of years
between an accident at the runway ends varies from 174 years for the
Runway 10L end to 511 years for the Runway 36 end, assuming the 2025
forecast operations at the runway ends remain constant.

« Assuming an above-ground object equal to the total size of Zone B, the
probability of an aircraft accident at the Runway 28R end in 2025 is less
than the FAA Collision Standard of and greater than the Standard at the
Runway 18, 36, 10L, 10R and 28L ends.

e There is a higher probability of an aircraft accident/crash in the Off Airport
area than in Safety Zone B at each runway end.

o Probability of Accident in Occupant Areas in State Safety Zones: The
probabilities of an aircraft accident in the areas where people could
use/occupy the land based on the Eden Prairie Comprehensive Plan are
as follows:

o 0.253 per 10,000,000 operations in Runway 10R Safety Zone B
o 0.169 per 10,000,000 operations in Runway 28L Safety Zone A
o 0.563 per 10,000,000 operations in Runway 28L Safety Zone B
o 0.126 per 10,000,000 operations in Runway 10L Safety Zone B
o 0.170 per 10,000,000 operations in Runway 28R Safety Zone B

o These probabilities are well below the FAA Collision Standard of 1.0
accidents per 10,000,000 operations.

e The lowest accident occurrence in an occupant area in a State Safety
Zone is 388 years, which is 0.26 occurrences every 100 years.

e The likelihood of a fatality from an accident in the occupant areas in the
Safety Zones is “extremely remote” based on FAA Risk Criteria since the
probability of each accident is less than 1.0 per 10,000,000 operations
and “extremely improbable” since it would occur less than once every 100
years.

e Accident Severity and Pilot Control: Potential severity of off-airfield
accident highly dependent upon nature of land use at accident site.
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Mr. Dallam concluded his presentation by stating that the findings of the study
suggest that strict application of the Mn/DOT Model Zoning Ordinance is not
required to provide a reasonable standard of safety around FCM, however it is
suggested that consideration be given to land use controls beyond what might
otherwise be adopted when the accident probability is less than 1 in 10 million
operations. '

During the presentation, Board members asked questions regarding the data
used in the Berkeley study, the number of operations for FCM from 1989 to 2008
(3,711,200), and whether the Board will consider areas in the vicinity of the
airport or if they are limited to the safety zones at the ends of the runway. Chair
King clarified that the Board's scope is Safety Zones A and B and that the Board
has no jurisdiction in the other areas surrounding the airport.

Discussion also occurred regarding the potential for a reduced accident rate in
the future due to airport improvements and aircraft technology and whether there
is any correlation in the Berkeley Study with those pilots maintaining control and
the location of impact.

Chair King clarified that HNTB's recommendation is that there seems to be some
flexibility around the standard Mn/DOT model for zoning and that land use
controls in those areas be considered by the Board.

REVIEW OF POTENTIAL MAC PROPERTY DEVELOPMENT

Eric Johnson, MAC staff, reviewed the available land around the airport that is
MAC owned and development opportunities associated with those properties.
He noted that the potential options do not take into account all of the safety zone
issues but rather looks at the best potential development opportunities around
the airport without consideration of airport zoning issues.

Mr. Johnson reviewed the various areas for potential development and
responded to questions from the Board. It was noted that some of the properties
are not located in the safety zones. He stated that there are ongoing discussions
with the City regarding the ballfields. Staff will be meeting with the FAA for their
feedback since based on the appraisals, some of the proposed land rents are
significantly higher than what the City is currently paying. Staff would like to talk
to the FAA regarding their views as to the value of good will of the City keeping
the use of the ballfields and if the potential for commercial development to incur
more sizeable land rent could offset the City rent costs.

Scott Kipp, City of Eden Prairie staff, distributed a memo to the Board regarding
the development options outlining the City’s concerns and requirements. He
noted that the memo was based on an earlier version of the development
options.
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Chair King stated that further work between the City and MAC is required. He
requested that the two groups get together before the next meeting to discuss
the issues taking into account the 2002 agreement between the City and the
MAC. The Board agreed.

Mn/DOT REPORT

Deb Sorenson, Mn/DOT, presented information regarding the technical data
behind the Model Ordinance Safety Zone dimensions and development
restrictions. She stated that the safety zones were based not on the probability
of an accident happening but rather on having space available when an accident
did happen. The intent of the legislation is to encourage compatible land uses.
Ms. Sorenson provided background information on how the lengths of the zones
in the model ordinance were determined.

Ms. Sorenson also reported on the State Zoning Ordinances that deviate from
the State Airport Zoning Standards. She noted that out of 136 publicly owned
airports (MAC airports excluded), approximately 13% of the ordinances deviate
from the strict standards of the Model Ordinance, 14.6% deviate from practice or
policy, 3% deviate from procedure, and 10.8% exceed the standards. It was
noted that MSP and Crystal airports deviate from the standards. Dennis Probst,
MAC staff, reported that zoning is in place at 3 of the MAC owned airports (MSP,
Crystal, and Lake EImo). The St. Paul Downtown Airport zoning process is
currently underway and MAC intends to update the Crystal and Lake Eimo
ordinances as well as develop ordinances for Anoka County-Blaine and Airlake
airports.

NEXT MEETING

Chair King discussed the accident probability ratios at FCM which differ from
STP and MSP. Mr. Legve discussed the reasonableness outlined in State
Statutes and stated that work needs to be done to determine the social and
economic impacts by any ordinance that is implemented. He indicated additional
land use work needs to be done to get a better picture of potential developments
that could go forward without any zoning impacts and then determine what
zoning is required to strike a reasonable balance to maintain the economic
viability while maintaining a reasonable standard of safety. He stated the
information that was provided in the safety study is very helpful in framing various
options for the Board's consideration. Mr. Aho stated that the previous
agreement between the MAC and the City must also be taken into consideration.

Mr. Kipp clarified that the Board'’s focus will be on the safety zones and some of
the land uses that have been defined as potential development sites are issues
between the City and the MAC and should not be part of the Board's
considerations. Ms. Sigel stated that the Board’s role is very specific and that if
staff provides additional information regarding proposed land use, it should be
explained as to what the Board is to do with that information, where the Board
has a role in decision making, and how the decisions will actually impact the land
that might be used. She also asked about the land the City owns and how it is
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being used because some of the property under discussion is directly adjacent to
it.

Mr. Legve stated that the role of this Board is not to get into a detailed
development discussion or to determine what fits the City in terms of use of
available property. The Board will need to make some assumptions as to what
might happen in those areas in order to get a financial picture of the impacts in
order to answer the reasonableness question. Mr. Johnson responded to a
question regarding the timeline for future developments noting that it will require
coordination between the City and MAC to determine what makes the most
sense. Mr. Probst noted that the difference at FCM compared to other airports is
that there is no underlying City zoning on the property that has the potential for
development partly because it is MAC owned. Therefore, there is an extra step
to understand what is acceptable and desirable by the City as the Board
determines whether to modify the model zones. Ms. Stenerson stated that it
would be helpful to get a better understanding of the properties surrounding the
MAC owned properties.

Chair King stated that once the Board has a better understanding of the land use
around the airport it should be able to discuss the impacted zones. He also
asked whether additional time is needed before the next scheduled meeting to
pull that information together.

Mr. Leqve noted that the intent is to try to provide further definition on what the
economic impacts are, based on mutually agreeable development options
between MAC and the City with the mode! ordinance applied to those areas.
This would be followed by development of options that attempt to strike the
balance between the safety needs and the economic impacts for the Board’s
consideration.

The Board agreed to cancel the December meeting in order to allow additional
time to gather the best possible information. The next meeting of the Board was
scheduled for January 21% (this meeting was subsequently changed to January
28, 2010).

Chair King also asked the Board to consider changing the start time of the
meetings to 4:00 p.m. The Board agreed.

IT WAS MOVED BY HELKAMP, SECONDED BY DUCKSTAD TO ADJOURN. THE
MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 4:50 p.m.
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Meeting Agenda
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4:00 P.M.
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8080 Mitchell Road, Eden Prairie

Agenda Items

1.

2.

Chair Remarks

Approval of Meeting Agenda

. Approval of November 19, 2009 FCM JAZB Meeting Minutes

Public Comments

. Review of City of Eden Prairie Economic Analysis

Review of Additional Safety Analysis in the Context of Existing and
Future Possible Land Uses in the State Safety Zones

Next Meeting Date




FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, November 19, 2009
Eden Prairie City Center — Heritage Rooms 3 & 4
8080 Mitchell Road, Eden Prairie, MN

MINUTES

Rick King, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to

order a

t 3:05 p.m. The following were attendance:

Members: Rick King, Chair

Others:

Glen Markegard, City of Bloomington

Kate Aanenson, City of Chanhassen

Brad Aho, City of Eden Prairie

Jon Duckstad, City of Eden Prairie

Joseph Helkamp, City of Shakopee

Julie Klima, City of Shakopee

Molly Sigel, Metropolitan Airports Commission
Sherry Stenerson, Metropolitan Airports Commission

Scott Neal, Scott Kipp, City of Eden Prairie; Audrey Wald, Larry Dallam,
HNTB; Deb Sorenson, Mn/DOT; Glen Orcutt, Federal Aviation
Administration; Chauncey Case, Metropolitan Council, Tom Anderson,
Cameron Boyd, Jenn Felger, Roy Fuhrmann, Eric Johnson, Chad Leqve,
Dennis Probst, Bridget Rief, MAC Staff

APPROVAL OF MEETING AGENDA

IT WAS MOVED BY HELKAMP, SECONDED BY DUCKSTAD, TO APPROVE
THE AGENDA AS PRESENTED. THE MOTION CARRIED BY UNANIMOUS
VOTE.

APPROVAL OF AUGUST 13, 2009 FCM JAZB MEETING MINUTES

IT WAS MOVED BY DUCKSTAD, SECONDED BY HELKAMP, TO APPROVE
THE MINUTES OF THE AUGUST 13, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.

REVIEW OF SAFETY STUDY FOR FLYING CLOUD AIRPORT

Larry Dallam, HNTB, gave a presentation on the Safety Study that was prepared
for the Flying Cloud Airport as directed by the Board. Mr. Dallam reviewed the
methodology used to calculate the accident probabilities and the results of the
analysis.
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Based on the analysis, Mr. Dallam presented the foliowing findings:

FCM'’s location and the terrain around the airport do not pose safety risks.
Probability of Accident in Safety Zone A Outside RPZ: The average
number of years between an accident at the runway ends varies from 26
years for Runway 28L end to 521 years for the Runway 10R end,
assuming the 2025 forecast operations at the runway ends remain
constant.
Assuming an above-ground object equal to the total size of Zone A
outside the RPZ, the probability of an accident at the Runway 10R end in
2025 is less than the FAA Collision Standard of 1.0 accidents per
10,000,000 operations and greater than the Standard at the Runway 18,
36, 10L, 28R and 28L ends.
There is a higher probability of an aircraft accident/crash in the Off Airport
area than in Safety Zone A outside the RPZ at each runway end.
Probability of Accident in Safety Zone B: The average number of years
between an accident at the runway ends varies from 174 years for the
Runway 10L end to 511 years for the Runway 36 end, assuming the 2025
forecast operations at the runway ends remain constant.
Assuming an above-ground object equal to the total size of Zone B, the
probability of an aircraft accident at the Runway 28R end in 2025 is less
than the FAA Collision Standard of and greater than the Standard at the
Runway 18, 36, 10L, 10R and 28L ends.
There is a higher probability of an aircraft accident/crash in the Off Airport
area than in Safety Zone B at each runway end.
Probability of Accident in Occupant Areas in State Safety Zones: The
probabilities of an aircraft accident in the areas where people could
use/occupy the land based on the Eden Prairie Comprehensive Plan are
as follows:

o 0.253 per 10,000,000 operations in Runway 10R Safety Zone B

o 0.169 per 10,000,000 operations in Runway 28L Safety Zone A

o 0.563 per 10,000,000 operations in Runway 28L Safety Zone B

o 0.126 per 10,000,000 operations in Runway 10L Safety Zone B

o 0.170 per 10,000,000 operations in Runway 28R Safety Zone B
These probabilities are well below the FAA Collision Standard of 1.0
accidents per 10,000,000 operations.
The lowest accident occurrence in an occupant area in a State Safety
Zone is 388 years, which is 0.26 occurrences every 100 years.
The likelihood of a fatality from an accident in the occupant areas in the
Safety Zones is “extremely remote” based on FAA Risk Criteria since the
probability of each accident is less than 1.0 per 10,000,000 operations
and “extremely improbable” since it would occur less than once every 100
years.
Accident Severity and Pilot Control: Potential severity of off-airfield
accident highly dependent upon nature of land use at accident site.
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Mr. Dallam concluded his presentation by stating that the findings of the study
suggest that strict application of the Mn/DOT Model Zoning Ordinance is not
required to provide a reasonable standard of safety around FCM, however it is
suggested that consideration be given to land use controls beyond what might
otherwise be adopted when the accident probability is less than 1 in 10 million
operations.

During the presentation, Board members asked questions regarding the data
used in the Berkeley study, the number of operations for FCM from 1989 to 2008
(3,711,200), and whether the Board will consider areas in the vicinity of the
airport or if they are limited to the safety zones at the ends of the runway. Chair
King clarified that the Board's scope is Safety Zones A and B and that the Board
has no jurisdiction in the other areas surrounding the airport.

Discussion also occurred regarding the potential for a reduced accident rate in
the future due to airport improvements and aircraft technology and whether there
is any correlation in the Berkeley Study with those pilots maintaining control and
the location of impact.

Chair King clarified that HNTB’s recommendation is that there seems to be some
flexibility around the standard Mn/DOT model for zoning and that land use
controls in those areas be considered by the Board.

REVIEW OF POTENTIAL MAC PROPERTY DEVELOPMENT

Eric Johnson, MAC staff, reviewed the available land around the airport that is
MAC owned and development opportunities associated with those properties.
He noted that the potential options do not take into account all of the safety zone
issues but rather looks at the best potential development opportunities around
the airport without consideration of airport zoning issues.

Mr. Johnson reviewed the various areas for potential development and
responded to questions from the Board. It was noted that some of the properties
are not located in the safety zones. He stated that there are ongoing discussions
with the City regarding the ballfields. Staff will be meeting with the FAA for their
feedback since based on the appraisals, some of the proposed land rents are
significantly higher than what the City is currently paying. Staff would like to taik
to the FAA regarding their views as to the value of good will of the City keeping
the use of the ballfields and if the potential for commercial development to incur
more sizeable land rent could offset the City rent costs.

Scott Kipp, City of Eden Prairie staff, distributed a memo to the Board regarding
the development options outlining the City’'s concerns and requirements. He
noted that the memo was based on an earlier version of the development
options.
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Chair King stated that further work between the City and MAC is required. He
requested that the two groups get together before the next meeting to discuss
the issues taking into account the 2002 agreement between the City and the
MAC. The Board agreed.

Mn/DOT REPORT

Deb Sorenson, Mn/DOT, presented information regarding the technical data
behind the Model Ordinance Safety Zone dimensions and development
restrictions. She stated that the safety zones were based not on the probability
of an accident happening but rather on having space available when an accident
did happen. The intent of the legislation is to encourage compatible land uses.
Ms. Sorenson provided background information on how the lengths of the zones
in the model ordinance were determined.

Ms. Sorenson also reported on the State Zoning Ordinances that deviate from
the State Airport Zoning Standards. She noted that out of 136 publicly owned
airports (MAC airports excluded), approximately 13% of the ordinances deviate
from the strict standards of the Model Ordinance, 14.6% deviate from practice or
policy, 3% deviate from procedure, and 10.8% exceed the standards. It was
noted that MSP and Crystal airports deviate from the standards. Dennis Probst,
MAC staff, reported that zoning is in place at 3 of the MAC owned airports (MSP,
Crystal, and Lake Elmo). The St. Paul Downtown Airport zoning process is
currently underway and MAC intends to update the Crystal and Lake Elmo
ordinances as well as develop ordinances for Anoka County-Blaine and Airlake
airports.

NEXT MEETING

Chair King discussed the accident probability ratios at FCM which differ from
STP and MSP. Mr. Leqve discussed the reasonableness outlined in State
Statutes and stated that work needs to be done to determine the social and
economic impacts by any ordinance that is implemented. He indicated additional
land use work needs to be done to get a better picture of potential developments
that could go forward without any zoning impacts and then determine what
zoning is required to strike a reasonable balance to maintain the economic
viability while maintaining a reasonable standard of safety. He stated the
information that was provided in the safety study is very helpful in framing various
options for the Board’s consideration. Mr. Aho stated that the previous
agreement between the MAC and the City must also be taken into consideration.

Mr. Kipp clarified that the Board’s focus will be on the safety zones and some of
the land uses that have been defined as potential development sites are issues
between the City and the MAC and should not be part of the Board's
considerations. Ms. Sigel stated that the Board’s role is very specific and that if
staff provides additional information regarding proposed land use, it should be
explained as to what the Board is to do with that information, where the Board
has a role in decision making, and how the decisions will actually impact the land
that might be used. She also asked about the land the City owns and how it is
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being used because some of the property under discussion is directly adjacent to
it.

Mr. Leqve stated that the role of this Board is not to get into a detailed
development discussion or to determine what fits the City in terms of use of
available property. The Board will need to make some assumptions as to what
might happen in those areas in order to get a financial picture of the impacts in
order to answer the reasonableness question. Mr. Johnson responded to a
question regarding the timeline for future developments noting that it will require
coordination between the City and MAC to determine what makes the most
sense. Mr. Probst noted that the difference at FCM compared to other airports is
that there is no underlying City zoning on the property that has the potential for
development partly because it is MAC owned. Therefore, there is an extra step
to understand what is acceptable and desirable by the City as the Board
determines whether to modify the model zones. Ms. Stenerson stated that it
would be helpful to get a better understanding of the properties surrounding the
MAC owned properties.

Chair King stated that once the Board has a better understanding of the land use
around the airport it should be able to discuss the impacted zones. He also
asked whether additional time is needed before the next scheduled meeting to
pull that information together. :

Mr. Legve noted that the intent is to try to provide further definition on what the
economic impacts are, based on mutually agreeable development options
between MAC and the City with the model ordinance applied to those areas.
This would be followed by development of options that attempt to strike the
balance between the safety needs and the economic impacts for the Board's
consideration.

The Board agreed to cancel the December meeting in order to allow additional
time to gather the best possible information. The next meeting of the Board was
scheduled for January 21° (this meeting was subsequently changed to January
28, 2010).

Chair King also asked the Board to consider changing the start time of the
meetings to 4:00 p.m. The Board agreed.

IT WAS MOVED BY HELKAMP, SECONDED BY DUCKSTAD TO ADJOURN. THE
MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 4:50 p.m.




Date: January 28, 2010

Memo:
To: Scott H. Neal, City Manager
From: Michael D. Franzen, City Planner
Scott A. Kipp, Senior Planner
Subject: Development of Land within Safety Zones
Background:

The City Staff was asked to evaluate the development potential of land within safety zones in
the following categories.

¢ Land and building value
e Employment
e (ity tax

Development Alternatives

Staff looked at four development alternatives.

Development according to the City’s 2008 adopted Guide Plan.
State Model Ordinance.

Development on MAC property.
Maximum development.

il S

Alternative 1 - Development according to the City’s 2008 adopted Guide Plan.

Land and building value — $11,700,000
Employment — 0
City Tax — $33,930

All MAC property is currently guided Airport. The definition of airport according to the 2008
adopted guide plan is:

. A-1 which is devoted primarily to aircraft takeoff, landing and taxing operations and
hangars.
. A-2 which is devoted to airport safety, park/open space, agriculture, and aircraft

navigation structures.




. The guide plan shows no development at the airport.

. Private residential developable land in the B zone west of Eden Prairie Road is 11.86
and 11 units are possible.

. Private residential developable land in the B zone east of Highway 212 and south of
Pioneer Trail is 5 acres and 10 units are possible.

. MAC shows 102.80 acres of land proposed for other than airport use. Approximately

21.22 acres is in area A-1. Approximately 81.58 acres of this total is in area A-2.

Alternative 2 — State Model Ordinance

Office land and building value — $39,204,000
Employment— 1,633
City Tax - $137,214

. Total acres 67.

. 42 acres is future park as identified in the Final Agreement.

. 25 net acres, at a .30 floor area ratio, is 326,700 square feet.

° Development is assumed as one story office.

o Building and land value $120.00/square foot.

. Employment ratio: 4 employees for every 1,000 square feet of building.

Alternative 3 - Development on MAC property

Office land and building value — $160,870,520
Employment-5,373
City Tax — $563,846

. Total acres 102.80

. 102.80 net acres, at a .30 floor area ratio, is 1,343,390 square feet of building.
. Development is assumed as one story office.

. Building and land value $120.00/square foot.

. Employment ratio: 4 employees for every 1,000 square feet of building.



Alternative 4 —~ Maximum development ( Alternative 1 + Alternative 3)

Residential land and building value — $11,700,000

Employment - 0

City Tax — $33,930

Office land and building value — $160,870,520

Employment—5,373
City Tax — $563,846

Residential

. Private residential developable land in the B zone west of Eden Prairie Road is 11.86
and 11 units are possible.

. Private residential developable Iand in the B zone east of Highway 212 and south of

Pioneer Trail is 5 acres and 10 units are possible.

Office

. 173.46 total acres.

. 42.00 acres is future park as identified in the Final Agreement.

. 28.66 acres is VOR.

. 102.80 net acres.

. 102.80 acres, at a .30 floor area ratio, is 1,343,390 square feet of building.
) Employment ratio: 4 employees for every 1,000 square feet of building.

] Development is assumed as one story office.

. Building and land value $120.00/square foot.

Value ($) Employment City tax (S)
Alternative 1 11,700,000 0 33,390
Alternative 2 29,204,000 1,633 137,214
Alternative 3 160,870,520 5,373 563,846
Alternative 4 172,570,520 5,373 597,236
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MEMORANDUM

TO: FCM Joint Airport Zoning Board (JAZB)
FROM: Chad E. Leqve, Manager — Aviation Noise and Satellite Programs
SUBJECT: FLYING CLOUD AIRPORT ZONING BACKGROUND, SAFETY

STUDY SUMMARY, AND EXISTING AND FUTURE LAND USE
CONSIDERATIONS IN RUNWAY SAFETY ZONES

DATE: January 21, 2010

At the August 13, 2009 Flying Cloud Airport (FCM) Joint Airport Zoning Board (JAZB) meeting
staff briefed the Board on the background of federal and state zoning criteria. Based on
statutory guidance, and past practices at other MAC airports, the Board directed staff to conduct
an FCM safety study to determine the existing safety characteristics of the airport. In addition
the Board directed City of Eden Prairie staff to conduct an economic analysis of the prospective
development opportunities in the areas affected by the state model zones, including
coordination with MAC staff on the possible non-aeronautical development of MAC properties
located in the zones. At the November 19, 2009 JAZB meeting, representatives from HNTB
presented the FCM Safety Study findings, MAC staff presented MAC properties around the
airport being considered for development and City staff presented a preliminary study of the
MAC property development feasibility.

As part of the Board discussion on November 19", MAC and Eden Prairie staff were directed to
meet again to discuss the property development opportunities in the respective safety zones
and prepare an economic study detailing the economic impacts of the application of the State
Model Zones on the prospective MAC owned non-aeronautical development areas, as well as
other prospective development areas in the zones. Additionally, the Board directed MAC staff to
prepare additional information, in consideration of the safety study findings, that could aid in the
Board’'s evaluation of zoning options that might be available, aside from the adoption of the
State Model Ordinance, that would meet the reasonableness standard as spelled out in the
statutory requirement under Minn. Stat. §360.066, subd. 1.

At the January 28, 2010 FCM JAZB meeting Eden Prairie City staff will provide a presentation
on the findings of their economic analysis of properties located within the State Model Safety
Zones. Additionally, MAC staff will provide a review of airport zoning background from the
federal and state perspectives, a review of zoning board actions at other MAC airports
(Minneapolis/St. Paul International Airport and St. Paul Downtown Airport) based on safety and
economic study findings, a summary of the FCM Safety Study results, additional relevant
accident data information, and analysis of the disposition of existing and possible future land
uses in the context of safety zones around FCM.

This information is being provided for the Board’s consideration in formalizing direction to MAC
staff on the development of a Draft FCM Zoning Ordinance Document at the January 28, 2010
Board meeting.



1. AIRPORT ZONING BACKGROUND

11 Federal Zoning Reguirements

At the Federal level, the Federal Aviation Administration (FAA) is the agency primarily
responsible for land use compatibility around airports. Although the FAA does not play a direct
role in the zoning and land use planning practices around United States airports, it provides
critical land use planning guidance, technical assistance and funding to airports. In this capacity,
the FAA issues a variety of regulations and guidance documents under federal law that affects
land use planning around airports.

FAA land use guidance focuses on two areas: (1) runway protection zones; and (2) airspace
protection.

1.1.1  Eederal Runway Protection Zones

Runway Protection Zones (RPZs) are defined in FAA Advisory Circular 150/5300-13, Airport
Design. The intent of RPZs is to provide safety for people and property on the ground in the
vicinity of runway ends at airports. The FAA accomplishes this goal through land use controls in
RPZs designed to maintain areas near the ends of airport runways that are free of incompatible
objects and activities. RPZs are trapezoid shapes centered on the approximate extended
runway centerline radiating from the end of a runway. The dimensions of the RPZ are a function
of the type of aircraft using the runway and approach visibility minima associated with the
runway end.

1.1.2 Eederal Airspace Protection
Federal Aviation Regulation Part 77, Objects Affecting Navigable Airspace, establishes

standards for determining obstructions to navigable airspace and the effects of such
obstructions on the safe and efficient use of that airspace.

The height limitations associated with Part 77 are defined in terms of imaginary surfaces in the
airspace surrounding an airport. These surfaces extend from about 2 to 3 miles from the airport,
except for runways with precision instrument approaches, in which case the surfaces extend
approximately 9.5 miles from the runway end. The various imaginary surfaces include the
primary surface, transitional surface, horizontal surface, conical surface and the approach
surface.

Under Part 77, the FAA has established a process for reviewing and evaluating proposed
structures in the vicinity of airports. FAA Advisory Circular (AC) 7460 establishes an airspace
review process and provides information to individuals wishing to erect or alter structures that
may affect navigable airspace around an airport. In administering 14 CFR Part 77, the FAA's
main objective is to ensure the safe and efficient use of navigable airspace around airports.

The FAA has established five different thresholds for evaluating whether a structure may affect
navigable airspace around an airport. If any one of these thresholds is reached, the FAA
requests that an individual wishing to erect or alter a structure seek the FAA’s approval before
commencing construction. One of the FAA thresholds applies if a structure is within “20,000
feet of an airport or seaplane base with at least orte runway more than 3,200 feet in length and
the object would exceed a slope of 100:1 horizontally (100 feet horizontally for each 1 foot
vertically) from the nearest point of the nearest runway.”’

' Federal Aviation Administration Advisory Circular 70/7460.2k, pg 2.




After receiving a request for approval, the FAA will typically issue one of the following three
determinations:

* Determination of No Hazard to Air Navigation — “The subject construction
does not exceed obstruction standards and marking/lighting is not required.”

* Conditional Determination — “The proposed construction/alteration would
be acceptable contingent upon implementing mitigating measures (marking
and lighting etc.)”

= Objectionable — “The proposed construction/alteration is determined to be a
hazard and is thus objectionable. The reasons for this determination are
outlined to the proponent.”

By establishing threshold criteria and then requiring a detailed airspace hazard analysis, the
FAA process provides a safety buffer. In certain circumstances, the FAA’s detailed airspace
hazard analysis results in FAA approval for developments near airports that may be in excess of
the general height limitations set forth in 14 CFR Part 77.

2. State of Minnesota Runway Safety Areas and Airspace Protection

On January 1, 1946, the State of Minnesota enacted its first model airport zoning ordinance. By
1958 the State designated Safety Zones A, B and C as part of the model airport zoning
standard. In 1973, local protective airport zoning was made a condition for receiving federal and
state funds. Minnesota is one of the few states that have land use safety controls for airports
that go beyond the requirements of FAA regulations.

2.1.1 State Model Zoning Ordinance Runway Safety Zones

State Safety Zone A is a trapezoidal shape at the end of a runway, beginning at the edge of the
primary surface and flaring outward to a distance of approximately 2/3 of the runway length.
State Safety Zone B is a trapezoidal shape, with the same flare as Zone A, extending outward
from the end of Zone A to a distance of approximately 1/3 of the runway length. The extent of
State Safety Zone C is coincidental with the extent of the horizontal airspace surface.

Under Minnesota law, Zone A must not contain buildings, temporary structures, exposed
transmission lines, or other similar above-ground land use structural hazards. Land uses in
Zone A are restricted to those uses that will not create, attract, or bring together an assembly of
persons. Permitted uses in Zone A include, but are not limited to, agriculture (seasonal crops),
horticulture, animal husbandry, raising of livestock, wildlife habitat, light outdoor recreation (non-
spectator), cemeteries, and automobile parking.

Zone B uses are restricted as follows:
= Each use must be on a site whose area is not less than 3 acres.

* Each use must not create, attract, or bring together a site population that
would exceed 15 times that of the site acreage.

= Each site must have no more than one building plot upon which any number
of structures may be erected.




= A building plot must be a single, uniform, and non-contrived area, whose
shape is uncomplicated and whose area must not exceed minimum ratios
with respect to the total site area.

= The following uses are specifically prohibited in Zone B:
Churches, hospitals, schools, theaters, stadiums, hotels, motels, trailer
courts, campgrounds, and other places of frequent public or semi-public
assembly.

In Zone C no use may be made of any land that creates or causes interference with the
operations of radio or electronic faciliies on the airport or with radio or electronic
communications between the airport and aircraft. In addition, Zone C prohibits land uses that
make it difficult for pilots to distinguish between airport lights and other lights, result in glare in
the eyes of pilots using the airport, impair visibility in the vicinity of the airport, or otherwise
endanger the landing, taking off, or maneuvering of aircraft. All structure heights in Zone C are
limited to 150 feet above the primary surface at the airport.

2.1.2 State Model Zoning Ordinance Airspace Protection

The State Model Zoning Ordinance height restrictions are predicated directly on the FAA’s Part
77 imaginary airspace surfaces. However, the extent of the airspace zoning area is defined by
the provisions of Minn. Stat. §360.066, subd. 1(b), which states the following:

“For the purpose of promoting health, safety, order, convenience, prosperity, general
welfare and for conserving property values and encouraging the most appropriate use of
land, the municipality may regulate the location, size and use of buildings and the
density of population in that portion of an airport hazard area under approach zones for a
distance not to exceed two miles from the airport boundary and in other portions of an
airport hazard area may regulate by land use zoning for a distance not to exceed one
mile from the airport boundary, and by height-restriction zoning for a distance not to
exceed 1-1/2 miles from the airport boundary.”

3. REVIEW OF ZONING BOARD ACTIONS AT OTHER MAC AIRPORTS

3.1 Minneapolis/St. Paul International Airport Zoning Ordinance

Minnesota Statutes establish that airports in the state must adopt airport zoning ordinances. To
do this, the statutes spell out the formation of a Joint Airport Zoning Board (JAZB) comprised of
two members from each jurisdiction with land use control in the areas affected by airport zoning,
as well as the airport proprietor.

The Minneapolis/St. Paul International Airport (MSP) JAZB met to discuss and recommend a
revised MSP zoning ordinance in light of the construction of Runway 17-35. An important part of
this process was balancing the land use controls needed to provide safety while at the same
time considering the social and economic impacts related to prospective land use controls.
Minn. Stat. §360.066, subd. 1 is particularly instructive when addressing the question of zoning
around complex urbanized airports such as the MAC’s system of airports. The statute also
addresses the concept of “reasonableness” when balancing the variables to be considered in
the zoning process. Specifically, Minn. Stat. §360.066, subd. 1 states:

“‘Reasonableness Standards of the commissioner defining airport hazard areas
and the categories of uses permitted and airport zoning regulations adopted under



sections 360.011 to 360.076, shall be reasonable, and none shall impose a
requirement or restriction which is not reasonably necessary to effectuate the
purposes of sections 360.011 to 360.076. In determining what minimum airport
zoning regulations may be adopted, the commissioner and a local airport zoning
authority shall consider, among other things, the character of the flying operations
expected to be conducted at the airport, the location of the airport, the nature of the
terrain within the airport hazard area, the existing land uses and character of the
neighborhood around the airport, the uses to which the property to be zoned are
planned and adaptable, and the social and economic costs of restricting land uses
versus the benefits derived from a strict application of the standards of the
commissioner.”

Consistent with the guidance provided in Minn. Stat. §360.066, subd. 1, the MSP JAZB focused
its discussion on the land use controls that were necessary to ensure a reasonable degree of
safety around MSP. Based on the substantial property development and/or structural
modification restrictions that would be placed on the largely urbanized and developed areas
around the airport, the MSP JAZB turned its focus to safety. The MSP JAZB directed staff to
conduct a risk analysis to provide the Board with further clarification on the question of zoning
requirements necessary to ensure a “reasonable standard of safety.”

In short, the analysis found that within State Zones A and B but outside the federal RPZ, the
accident probability at MSP was less than the FAA standard of one accident in 10 million
operations. Additionally, based on the accident rate calculations, the MSP JAZB determined that
the likelihood of a fatality from an accident in State Safety Zones A and B outside the RPZ is
extremely remote or extremely improbable, based on FAA criteria.

In addition to the risk analysis, the MSP JAZB focused on addressing the economic
considerations as the statute requires. The Board relied on the analysis and information that
was provided by the respective cities with jurisdiction over the land uses, and concluded that
there were significant financial costs associated with implementation of the State Model Zoning
Ordinance.

In summary, based on the findings of the Safety Study and the Economic Analysis, the Board
adopted the following changes to the State Model Zoning Ordinance:

» Safety Zone A — is co-terminus with the Federal Runway Protection Zone
(RPZ).

= Safety Zone B — use restrictions do not include site acre/structure limitations
and site-area-to-building-plot-area ratios and population criteria with a
maximum zone distance from the airport of 7,000 feet.

= Exemption for Established Residential Neighborhoods — allows for the
improvement, expansion and development of new residential uses in and
adjacent to Established Residential Neighborhoods in Safety Zone B.

The Commissioner of Transportation approved the MSP Joint Airport Zoning Board’s
recommended ordinance.




3.2 St. Paul Downtown Airport (STP) Joint Airport Zoning Board (JAZB)

The St. Paul Downtown Airport (STP) JAZB held its first meeting on May 1, 2008 and has
conducted seven meetings since, culminating in the publication of a Draft STP Zoning
Ordinance on July 1, 2009 for public review and comment and a public hearing on July 23,
2009.

The Board’s fundamental goal is to develop a zoning ordinance for review and approval by the
Commissioner of Transportation and for subsequent adoption by the Board and then by local
municipalities. In pursuit of this goal, the Board focused its attention on the following:

*  Mn/DOT Model Ordinance

» STP's unique characteristics in the context of existing and planned land uses
around the airport

* Maintaining a “reasonable standard of safety” while considering the social and
financial costs to the community

As part of the Board'’s discussions, as was the case with the MSP JAZB, it was established that
Minn. Stat. §360.066, subd. 1 is particularly instructive when addressing the question of zoning
around complex urbanized airports such as STP, and the concept of “reasonableness” when
balancing the statutorily recognized variables to be considered in the zoning process.

As part of its deliberations, the Board received a presentation from Mn/DOT Aeronautics Staff
on the State Model Zoning Ordinance and related safety criteria. It also received a summary of
a land use analysis that was conducted by Staff detailing the existing and planned land use
around STP that would be impacted by the application of the State Model Zoning Ordinance and
resulting airspace zones.

Consistent with the guidance provided in Minn. Stat. §360.066, subd. 1, the Board focused its
discussion on the land use analysis which detailed the existing land uses, the character of the
neighborhoods around the airport, and the future planned/zoned uses that would be affected by
adoption of the State Model Zoning Ordinance. Based on the substantial property development
and/or structural modification restrictions that would be placed on the largely urbanized and
developed areas around the airport, the Board turned its focus to the safety standards that
result in the state safety zone dimensions and the related land use restrictions that are outlined
in the State Model Zoning Ordinance. Based on the information provided by Mn/DOT staff at the
meeting on this issue, the Board directed staff to conduct a risk analysis to provide the Board
with further clarification on the question of zoning requirements necessary to ensure a
‘reasonable standard of safety.” Specifically, the study was to address the risk of accidents
occurring in the model safety zones, the character of the flying operations expected to be
conducted at the airport, the location of the airport, and the nature of the terrain within the
airport hazard area.

In short, the analysis found that in all cases around STP, within State Zones A and B, outside
the federal Runway Protection Zone (RPZ), the accident probability was less than the Federal
Aviation Administration (FAA)'s standard of one accident in 10 million operations. Additionally,
based on the accident rate calculations, it was determined that the likelihood of fatality from an
accident in State Safety Zones A and B outside the RPZ at each runway end is “extremely
remote” or “extremely improbable” based on FAA criteria.

Following completion of the safety study the Board focused on addressing the economic
considerations. Per Minn. Stat. §360.066, subd. 1, when determining the reasonableness of a




minimum standard at an airport, the economic question focuses on an analysis of the uses for
which the property to be zoned are planned and adaptable, and the social and economic costs
of restricting land uses. Therefore, the Board relied on the analysis and information that was
provided by the respective cities that have jurisdiction over the land uses in question, which in
this case is the City of St. Paul.

The City of St. Paul Department of Planning and Economic Development conducted the
economic impact analysis utilizing the Fiscal Impact Model. The analysis was based on the
development restrictions that are outlined in the State Model Zoning Ordinance. The City’s
analysis found that there are 7,333 potential lost job opportunities and a potential loss of
$2,441,332 in property taxes if the provisions of the State Model Zoning Ordinance were
enacted.

Based on the findings of the Safety Study and the Economic Analysis, the Board recommended
the following changes to the State Model Zoning Ordinance for purposes of the first public
hearing on STP:

1. Safety Zone A —is co-terminus with the Federal Runway Protection Zone (RPZ).

2. Safety Zone B — use restrictions do not include site acre/structure limitations and site-
area-to-building-plot-area ratios and population criteria.

3. Exemption for Established Residential Neighborhoods — allows for the improvement,
expansion and development of new residential uses in and adjacent to Established
Residential Neighborhoods in Safety Zone B.

4. Airspace and Safety Zoning Limits — incorporates additional zoning limit criteria based
on terrain slope characteristics.

In consideration of the similarities between the findings of the safety and economic analyses
conducted at Minneapolis/St. Paul International Airport (MSP) and STP as part of the respective
JAZB deliberations carried out for each airport, the elements of the Draft STP Zoning Ordinance
listed in points 1 — 3 above are consistent with the provisions of the MSP Zoning Ordinance.

Because STP is located in a valley along the Mississippi River the airport has terrain elevations
that increase rapidly to the north and southwest of the airport. These terrain features were a
major consideration in determining the runway layout at the airport. This is evident when looking
at the runway configurations and the manner in which the runway headings avoid the areas of
elevated terrain. However, because of the elevation of these areas, and the horizontal airspace
surface height criteria of 150 feet above the primary surface (which is the elevation of the
runway), as much as 3,640 acres of existing urban development would be located in areas
where the allowable structure height above ground would be zero under the State Model Zoning
Ordinance. This is due to the fact that the terrain elevation in these areas is actually more than
150 feet above the primary surface at the airport. Considering that these areas are not located
in proximity to the runway ends or predominant flight patterns, and that the present urban
development characteristics in these areas do not impact the current safe operation of the
airport, a terrain slope criterion was incorporated in the airspace and safety zoning extents in
the Draft STP Zoning Ordinance.

The STP JAZB is presently in the process of evaluating options for addressing the public
comments received on the draft document. Among other things, one option being evaluated is
leveraging the FAA’s 7460 review process to streamline the cities’ implementation and
administration of the airspace zoning requirements. The first submission of the draft STP Zoning
Ordinance to the Commissioner of Transportation is anticipated in mid-2010.



4. SUMMARY OF FLYING CLOUD AIRPORT SAFETY STUDY RESULTS

4.1 FCM Safety Study Background

On July 16, 2009 the Flying Cloud Airport (FCM) Joint Airport Zoning Board (JAZB) held its first
meeting. At that meeting it was detailed that the major considerations by the Board in
determining a zoning ordinance for the airport are:

* Mn/DOT Model Ordinance

» FCM’s unique characteristics in the context of existing and planned land uses
around the airport

» Maintaining a “reasonable standard of safety” while considering the social and
financial costs to the community

As part of the Board’s discussions on July 16" it was explained that Minn. Stat. §360.066, subd.
1 is particularly instructive when addressing the question of zoning around complex urbanized
airports such as FCM, and specifically the concept of “reasonableness” when balancing the
statutorily recognized variables to be considered in the zoning process.

On August 13, 2009 the FCM JAZB conducted its second meeting. At this meeting the Board
received a summary of a land use analysis that was conducted by MAC staff detailing the
existing and planned land uses around FCM that would be impacted by the application of the
State Model Zoning Ordinance and the airspace zones. Additionally, the Board received a
presentation from Mn/DOT Aeronautics staff on the Mn/DOT Model Zoning Ordinance.

Consistent with the guidance provided in Minn. Stat. §360.066, subd. 1, the Board focused its
discussion on MAC staff's land use analysis which detailed the existing land uses, the character
of the neighborhoods around the airport, and the future planned/zoned uses that would be
affected by adoption of the State Model Zoning Ordinance. Based on the substantial property
development and/or structural modification restrictions that would be placed on existing and
possible future development areas around the airport, the Board turned its focus to the safety
standards that result in the state safety zone dimensions and the related land use restrictions
that are outlined in the state model zoning ordinance. As part of this discussion the Board
questioned the Mn/DOT representatives on the specific safety criteria that result in the safety
zone dimensions and the related development restrictions.

Based on the information provided at the meeting on the issue of foundational safety criteria, the
Board directed MAC staff to conduct a safety study to provide the Board with further clarification
on the question of zoning requirements necessary to ensure a “reasonable standard of safety.”

Consistent with the Board’s direction the MAC retained the HNTB Corporation to conduct the
analysis, and at the November 19, 2009 FCM JAZB meeting the analysis was presented to
board members by HNTB representatives.?

2 As part of the STP JAZB efforts, the analytical methodology utilized was independently evaluated by Dr. Manuel Ayres, Jr.
with Applied Research Associates to provide additional expertise in the area of statistical analysis, risk calculation and critique
in the development of the updated analysis. Dr. Ayres is a member of the Transportation Research Board (TRB) and served
as a member of a TRB committee that studied the issue of aircraft/airport compatibility related to safety around airports.
enhanced accident distribution methodology that more accurately reflects the methodology utilized by the University of
Califomia at Berkeley in their study of accident locations that have land use implications as included in the California Airport
Land Use Planning Handbook published in January 2002 and the Mn/DOT Airport Land Use Compatibiiity Manuat published
in September 2006.



4.2 FCM Safety Study Findings

The FCM Safety Study considered the character of the flying operations at the airport and the
surrounding terrain. The study analyzed accident data specific to FCM, as well as 2025
forecasted operations for the airport. As was done in the case of MSP and STP, the probability
standard used in the study was one accident per 10 million operations.3 The analysis focused
on the areas included within the State A Zone outside the RPZ and the State B Zones off each
runway at FCM. It is important to point out that the application of the FAA’s probability standard
in this manner is extremely conservative because it assumes that the entire area within each of
the zones is covered by a structure.

The study detailed that from 1989 to 2008 there were 28 aircraft accidents at FCM.? Based on
that information the average accident rate per 100,000 operations at FCM is 0.75447. Because
the historical accident numbers at FCM are so low, additional data were needed to adequately
establish accident location and distribution assumptions for the probability calculations. As such,
the accident location data that were provided in University of Berkeley Study and the January
2002 Caltrans Airport Land Use Planning Handbook were used for purposes of the probability
calculations in each of the safety zones.

The runway length specific accident locations from the University of Berkeley Study and the
January 2002 Caltrans Airport Land Use Planning Handbook were superimposed on the
respective runways at FCM and a count of accidents within each of the safety zones and the
occupant areas within the zones was conducted. The probability of an accident occurring in the
respective zones in 2025 was calculated by multiplying the accident rate of 0.75447 by the
number of forecast operations per runway in 2025, which was then multiplied by the percentage
of the total accidents on a given runway that were located in the zone of interest. The total
number of operations off each end of the parallel runways were combined for purposes of this
analysis.

The accident probabilities were then converted to 10,000,000 operations by multiplying the
probabilities by 10,000,000 divided by the number of operations forecasted at each runway end
(note that the numbers were combined on each end of the parallel runways). Table 4.1 provides
a comparison of the accident probabilities, per runway end in each of the respective Zones to
the FAA Standard of one accident per 10 million operations, as well as the number of years
between accidents.

° When determining the acceptability of a prospective structure around an airport, the FAA uses a threshold probability of 1
collision per 10 million operations. Said another way, if the probability of an aircraft colliding with the structure is less then one
time in 10 million operations then the structure is considered to be safe.

* An accident is defined as an occurrence that results in substantial aircraft damage or serious injury from collision with the
ground.



Table 4.1

Comparison of Accident Probabilities for the Runway Ends in 2025 to the FAA Collision
Standard of One Accident per 10 Million Operations and Years between Accidents

State
On Safety State off FAA
Runway End Airfield Zone A Safety Airoort Collision
+RPZ | outside Zone B P Standard
RPZ
56.30 0.44 1.07 17.63
10R (4 yrs.) (521 yrs.) (214 yrs.) | (13 yrs.) 1.00
10R Occupant
Area in E.P. 2030 9259 1.00
Plan (910 yrs.)
53.93 8.38 1.07 12.04
28L (4 yrs.) (26 yrs.) (204 yrs.) | (18 yrs.) 1.00
28L. Occupant
. 0.169 0.563
Area mp!iEa.rF:. 2030 (1,294 yrs.) | (388 yrs.) 1.00
56.43 2.40 1.33 15.29
10L (4 yrs.) (96 yrs.) (174 yrs.) | (15yrs.) 1.00
10L Occupant
Area in E.P. 2030 0.126 1.00
Plan (1,821 yrs.)
56.23 1.92 0.62 16.68
28R (4 yrs.) (114 yrs.) (351 yrs.) | (13 yrs.) 1.00
28R Occupant 0.170
Area in E.P. 2030 : 1.00
Plan (1,288 yrs.)
18 59.19 3.65 1.66 10.95 1.00
(14 yrs.) | (220 yrs.) (484 yrs.) | (73 yrs.) )
36 58.98 3.53 1.60 11.33 1.00
(14 yrs.) | (232 yrs.) (511 yrs.) | (72yrs.) )

Sources: NTSB 1988-2007 data; California Airport Land Use Planning Handbook
(January 2002) data; Figure 3.2, Land Use Guide Plan Map 2030, Eden Prairie
Comprehensive Plan Update 2007; HNTB analysis.

In all of the present and future planned occupant areas within the State Safety Zones (outside
the RPZ) and in Zone A for Runway 10L and Zone B for Runway 28R the accident probabilities
are below the FAA standard of one accident in 10 million operations. In the remaining State A
Zones (outside the RPZ) and State B Zones at the airport the probability is greater than one
accident in 10 million operations. Based on the findings of the accident probability analysis it is
reasonable to conclude that measures to control land use around the airport shouid include
controls beyond what might be considered acceptable at airports, such as MSP and STP, where
the accident probabilities within all of the safety zones are below the one accident in 10 million
operations threshold.

5. ADDITIONAL RELEVANT ACCIDENT DATA/INFOMRATION

In addition to considering the above analysis findings, it is also instructive to consider additional
aircraft accident information that can aid in the zoning analysis process for FCM. Because the
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findings of the safety study indicate that additional consideration is warranted beyond what
might be applied at facilities with lower accident probability numbers, more detailed
consideration needs to be given to the specific characteristics of aircraft accidents. Specifically,
pilot control and crash site characteristics are important variables when attempting to determine
the nature of land use that is acceptable in the areas around an airport.

5.1 Pilot Control

One important question when evaluating the degree to which land use should be controlled
around FCM is the degree to which pilots can determine the exact impact location of the aircraft.
The Berkeley Study found that in 95% of aircraft accidents around General Aviation (GA)
airports the pilot had control of the aircraft prior to impact. In the Airport Land Use Compatibility
Manual published by the Minnesota Department of Transportation in September 2006, the
following is stated on page 17 of Appendix 7:

“...In - many accidents the pilot has some control of the aircraft and has the ability to
avoid some obstacles. If the aircraft is small enough and the population density is low
enough, in many cases the pilot can avoid structures, automobiles, etc...”

The above facts indicate that the location of distinct open spaces in the proximity of the
extended runway centerline beyond the RPZ, large enough to allow a pilot to locate clearly, and
contain the extent of the crash site, could be beneficial from a safety perspective.

5.2 Aircraft Crash Sites

The analysis of acceptable land uses in the vicinity of FCM and the topic of contiguous open
space must be evaluated in the context of the typical characteristics of aircraft crash sites. As
detailed in the Airport Land Use Compatibility Manual published by the Minnesota Department
of Transportation in September 2006, on page 17 of Appendix 7:

“As part of Caltrans’ development of their Airport Land Use Planning Handbook, they
developed an accident location database. The 2002 handbook provides some idea of
the crash size for general aviation accidents. Caltrans determined that the median swath
length for general aviation accidents is only about 100 feet...”

“...The average wingspan for general aviation aircraft is approximately 40 feet. If we
assume that the average swath width for general aviation aircraft is similar to the
wingspan then the average crash site size is in the vicinity of 4,000 square feet, i.e. 100
feet of length times 40 feet of width.”

Additionally, Federal Aviation Administration AC 150/5210-6C provides the equation for
calculating the theoretical critical fire area (TCA) for aircraft crashes. These calculations are
used to determine the area around a crash site that must be isolated from fire. The equation,
where L= aircraft fuselage length and W = aircraft fuselage width, is a follows:
TCA =L x (100’ + W), when L is > 65 feet
_Or_

TCA =L x (40’ + W), when L is < 65 feet

The largest design aircraft at FCM is the Cessna Citation lll, a midsized corporate jet. The
Citation 1l has a fuselage length of 50 feet and a wing span of 53 feet. When applying the
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above equation the resulting TCA is 4,650 square feet. It is important to note that this is a
conservative calculation because the wingspan was used rather than the fuselage width.
Attachment A provides a depiction of a 5,000 square foot circle to scale on the map to provide
perspective. It is important to point out that the flight crews of this type of, and larger, corporate
jet aircraft typically have extensive flight and training backgrounds resulting in fewer aircraft
accidents as compared to small general aviation aircraft. As detailed in the November 5, 2009
FCM Safety Study Memorandum, according to national 2003 NTSB data 69% of accidents were
recreation operations (small general aviation aircraft), 14.7% were flight instruction, 5% were
aerial application and less than 1% were corporate/executive operations.

The design aircraft for Runway 18/36 at FCM is the Beach Baron 58. With a fuselage width of
approximately 10 feet and a length of approximately 30 feet the TCA for that aircraft is 1,500
square feet. Based on the 2025 FCM operations forecast, over 60% of the aircraft operations at
FCM would result in a TCA of approximately 2,000 square feet or less. The Airport Land Use
Compatibility Manual published by the Minnesota Department of Transportation in September
2006, states the following on page 17 of Appendix 7:

“Population density has a major affect on the likelihood of a groundling fatality. In many
accidents the pilot has some control of the aircraft and has the ability to avoid some
obstacles. If the aircraft is small enough and the population density is low enough, in
many cases the pilot can avoid structures, automobiles, etc. A 2,000 square foot
accident site from a general aviation crash will miss humans in many cases.”

6. ANALYSIS OF THE DISPOSITION OF EXISTING AND POSSIBLE FUTURE LAND
USES IN THE CONTEXT OF SAFETY ZONES AROUND FCM

When evaluating the need for land use controls around the airport it is important to also
consider the existing land uses in the safety zones and possible future development areas.
Because the MAC owns a significant portion of the land contained in State Safety Zones A and
B at FCM there are unique considerations relative to existing and prospective land uses. This
section will evaluate the existing, and future land uses in the safety zones and further safety
analysis of prospective MAC owned non-aeronautical development areas in the safety zones.

6.1 Effect of the Park Property Agreement and a Navigation Aide Clear Zone on the Land

Use Composition within the State Safety Zones around FCM
In an effort to develop FCM in a manner acceptable to the City of Eden Prairie the MAC
negotiated an agreement with the City detailing a number of specifics related to the
development and operation of FCM. One of the items included in the agreement was that the
MAC would provide a large (approximately 42 acres) parcel of land, west of Eden Prairie Road,
in the Runway 10R State Safety Zone B for Park use by the City. In addition, the MAC relocated
the VHF Omni-Range Beacon (VOR) at FCM to a site located in the Runway 28R State A Zone
resulting in the VOR clear area covering much of the Runways 28R and 28L State Safety Zone
A areas. From the perspective of providing open space in the safety zones around FCM, these
uses of MAC property in the safety zones are significant. For instance, if the State A and B
Zones are consolidated into one zone beyond the respective RPZs off each runway end, by
virtue of the park agreement, the overlapping of RPZs with State Zones on other runways and
the water areas off the ends of Runway 18/36, a minimum of 20% of the respective State Zones
are dedicated open space.

The following table provides a breakdown of the respective open space acreages by virtue of
the park agreement, VOR clear area, overlapping of RPZs with state zones on other runways,
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and water areas. The acreages are contiguous and assumes Zones A and B are combined into
one area beyond the respective RPZs.

Table 6.1
Acreage Totals and Percentages in the State Safety Zones by Virtue of Park
Agreement, Overlapping PRZs and Open Water Areas

Contiguous Open Space Acreage of Percent of Total
Runway ’ Typif i Tyge Acreage

10R Park Area per Agreement 41.63 20.74

10L RPZ Clear Zone 47.80 49.25
28R RPZ Clear Zone 0.24 0.25

28L RPZ Clear Zone 8.00 3.99

28L VOR Clear Area 65.38 32.49
28R VOR Clear Area 40.14 41.15

36 Water 20.93 35.35

18 Water 37.28 63.28

Attachment A provides a map depicting the land uses in the safety zones around FCM.

6.2 Accident Probabilites on Prospective MAC Owned Non-Aeronautical Development
Parcels within the State Safety Zones

As is detailed in Attachment A there are certain parcels of MAC property located in State Safety

Zones A and B around FCM that are considered possible locations for non-aeronautical

development. The purpose of these developments is to ensure the future financial viability of the

MAC reliever airport system by diversifying revenue streams in an effort to off-set a portion of

rates and charges from reliever airport businesses and tenants.

Attachment B provides a map depicting the location of prospective MAC owned non-
aeronautical development parcels with the accident locations that fall within each of the parcels,
based on the accident location data that was provided in the University of Berkeley Study and
the January 2002 Caltrans Airport Land Use Planning Handbook. This analysis utilizes the
same accident location data utilized by HNTB in its November 5, 2009 FCM Safety Study. By
applying the same caiculations relative to these areas and accident location data, as was done
by HNTB in the FCM Safety Study, the following accident probabilities were determined for each
of the prospective development parcels.
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Table 6.2
Comparison of Accident Probabilities for Prospective MAC Owned Non-Aeronautical
Development Parcels in 2025 to the FAA Collision Standard of One Accident per 10
Million Operations and Years between Accidents

Probability of Accident Probability of
within Development Impacting a Structure
Igneﬁglggvn?::t _ Parcels _ (Applying Pi_lot Control FAA Collision
Parcel .(WlthOUt Accountlng for Assgmptlon apd Standard
Pilot Control and Adjacent | Accounting for Adjacent
Open Spaces) Open Spaces)
A 0.06 0.00 1.00
B 0.44 0.02 1.00
C 1.20 0.06 1.00
D 2.10 0.11 1.00
E 0.39 0.02 1.00
F 0.17 0.01 1.00
G 0.00 0.00 1.00
H 0.56 0.03 1.00
| 0.21 0.01 1.00
J 0.11 0.01 1.00

Sources: NTSB 1988-2007 data; California Airport Land Use Planning Handbook
(January 2002) data; Figure 3.2, Land Use Guide Plan Map 2030; MAC analysis.

The above table provides two probability calculations. The first calculation provides the
probability of an aircraft accident anywhere on the respective MAC owned development
properties. This calculation does not account for the pilot control variable and the adjacent large
contiguous open spaces. Moreover, this calculation makes an assumption that the entire parcel
is covered by structures. The second calculation is the probability of impacting a structure within
the respective development parcels, taking into account pilot control and the adjacent large
contiguous open spaces as provided by the park agreement, VOR clear area, overlapping of
RPZs with state zones on other runways, and water areas.

The probability of aircraft actually impacting structures in the prospective MAC owned non-
aeronautical development areas is well below the FAA Collision Standard of one collision per 10
million operations in all cases.

7. SUMMARY
Based on the analysis contained in this memorandum, the following points detail the main
considerations in the development of the provisions for a draft FCM zoning ordinance:

* Based on the findings of the November 5, 2009 HNTB FCM Safety Study the probability
of an aircraft accident in the areas where people could use/occupy the land based on the
Land Use Guide Plan Map 2030 in the Eden Prairie Comprehensive Plan Update is well
below the FAA collision standard of one accident per 10 million operations.

" The Berkeley Study found that in 95% of aircraft accidents around General Aviation (GA)
airports the pilot had control of the aircraft prior to impact.

* By virtue of the park agreement, VOR clear area, overlapping of RPZs with state safety
zones on other runways, and water areas, when considering the A and B safety zones
as one area outside the RPZ on each runway end, maximum contiguous open area
acreages in the respective runway safety zones range from 20.93 acres to 65.38 acres.
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A conservative estimate of the crash site area for the largest design aircraft at FCM
(Citation Il1) is 5,000 square feet.
The RPZ areas, along with providing a minimum of 20 acres of contiguous open space
in the remaining State Safety Zones, are more than adequate to ensure adequate clear
areas in proximity to the extended runway centerlines around FCM based on the pilot
control statistics and crash site characteristics.
Based on the probability calculations for impacting a structure (applying pilot control
assumption and accounting for adjacent open spaces provided by virtue of the park
agreement, VOR clear area, overlapping of RPZs with state safety. zones on other
runways, and water areas) the probability of impacting a structure on all of the
prospective MAC owned non-aeronautical development properties is well below the FAA
Collision Standard of one in 10 million operations.
Based on the findings of the November 5, 2009 HNTB FCM Safety Analysis, and the
findings of the analyses contained in this memorandum, the following are substantiated
points for consideration in providing direction on the framework for the development of a
draft FCM Zoning Ordinance:

o The present draft ordinance provisions at STP provide a potential foundation for

the FCM zoning ordinance including:

» Safety Zone A — is co-terminus with the Federal Runway Protection Zone
(RPZ).

* Safety Zone B — use restrictions do not include site acre/structure
limitations and site- area-to-building-plot-area ratios and population
criteria.

* Leveraging the FAA 7460 review process as the initial screening process
for the approval of structures in the vicinity of the airport that meet the
FAA’s 7460 review criteria.

If substantiated by safety and economic analyses, allow for the improvement, expansion
and development of new residential uses in existing and planned residential land use
areas in Safety Zone B. These residential uses would be treated as conforming uses in
the zoning ordinance.

Based on the findings of the HNTB FCM Safety Analysis and the analyses contained in
this memorandum, an additional zoning provision in Zone B could be developed such
that a minimum of 20% of the total Zone B acreage or 20 acres, whichever is greater, is
contiguous open space as an added margin of safety.

At the January 28, 2010 FCM JAZB meeting MAC staff will be requesting action from the Board
on the general framework to begin the process of developing a draft FCM Zoning Ordinance for

review by the JAZB at the next Board meeting.
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Smple Exarnple
of Aot Zoning

5 f ez m

> Airport zoning background from the federal and

state perspectives ’

> Review of zoning board actions at other MAC
airports based on safety and eoonomlc study

fmdmgs = » ~ e

» Summary of the FCM Safety Study “esults; |

> Additional relevant accndent data information

> Analysis of the disposition of existing and poss:ble

future land uses in the context of safety zones

around FCM

Possible framework for Board Direction on Draft»
FCM Zoning Ordinance
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Runway Protection Zones (RPZS) are defined in FAA Advnsory
Circular 150/5300-13, Airport Design.

- The intent of RPZs is to provide safety for people and property
on the ground in the vicinity of runway ends at airports. :

> The FAA accomplishes this goal through land use controls in
RPZs designed to maintain areas near the ends of airport
runways that are free of incompatible objects and activities.
RPZs are trapezoid shapes cehtered,on the approximate ,
‘extended runway centerline radiating from the end of a runway.
The dlmensrons of the RPZ are a function of the type of aircraft
'using the runway and approach vasnbmty minima assocnated with'
the runway end.
At most airports around the U.S. the Federai RPZ is the only
airport safety land use. control in place.

> FAA Advisory Ctrcular 150/5300 13
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» Federal Aviation Regulation Part 77, Objects
Affecting Navigable Airspace, establishes
standards for determining obstructions to

navigable airspace and the effects of such
- Obstructions on the safe and efﬂcnent use of that

alrspace

The height limitations assomated with Part 77 are
defined in terms of imaginary surfaces in the
airspace surrounding an airport.

» The various imaginary surfaces include the
primary surface, transitional surface, horizontal
surface, conical surface and the approach
surface. | |

elieve

Primary Surface — aligned (fongitudinally) with each runway and extends from:200
ft from each runway end with & width of 120 ft to 1,000 ﬂ dependmg on the
runway's classifi cation.

Approach Surface Ecngatudma!!y centered with the runway and extends beyond
the primary surface at'a slope and to a distance based on runway classification.
Horizontal Surface - horizontal plane 150 ft. above the established airport
elevation. Constructed by swing arcs around the end of the primary surface with a
radius of either 5,000 ft or 10,000 ft based on the runway's classification.

Coniéal Surface — 20:1 surface extending 4,000 ft beyond the horizontal surface.

Transitional Surface ~ constructed to join approach and honzontal or approach
and transitional surfaces.

FCM Awspace Surface Dimensions by Runway
T~ | Surface Runway 18 Runways 38, 261, 10L, Z8R Runway 10R

rd * |t of Primary Surace 500 1t 5001t 1000 1
Radws of Herzantal Surface 5000f 5000 1 100001
Width of Appoach Suiface &l Outer Erige 1.5001 1500 16.000 1
Approach Surtace Length 50001 5.0004 500001

Apsuach Slope 261 341 501 ¢

*Last 40.000  the slope s 401

S U —
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ished a process for reviewing and
evaluating proposed structures in the vicinity of airports.
'FAA Advisory Circular (AC) 7460 establishes an airspace review
- process and provides information to individuals wishing to erect or
alter structures that may affect navigable airspace around an airport.
» .In admlmstermg 14 CFR Part 77 the FAA’s marn objeotlve is to ensure

> The FAA has estabhshed five different thresho!ds for evaluatlng :
whether a structure may affect navigable airspace around an airport. If
__any one of these thresholds is reached; the FAA requests that an

~ individual wishing to erect or alter a structure seek the FAA’s approval
before commencing construction.

» For Example: one of the FAA thresholds appfles ifa structure is wrthln
20,000 feet of an alrport or seaplane base with at least one runway -

100:1 horzzontally {100 feet horizontaliy for each 1 foot vertlcally) from
the nearest point of the nearest runway.” ‘ :

> After recelvmg a request for approval, the FAA will typlcally issue
one of the following three determinations: '

= Determination of No Hazard to Alr Nawgatlon "‘The
subject construction does not exceed obstruction
standards and markmglhghtzng is not requrred i

~ = Conditional Determmat:on “The proposed . -
' constructlonlalteratlon would be acceptable contmgent L
upon rmplementmg mmgatmg measures (markmg and
lighting etc.)”
" Objectlonable - “The proposed constructlon/alteratlon
is determined to be a hazard and is thus objectionable.
The reasons for this determination are outlined to the
proponent.” '
3 In certain circumstances, the FAA’s detailed airspace hazard
analysis resuilts in FAA approval for developments near airports
that may be in excess of the general height limitations set forth in




inn. Stat. §360.062:
» Establishes that “airport hazards” endanger lives, property and
airport utility and should be prevented with consideration given to
avoiding the disruption of existing land uses based on social and |
financial costs. '

Minn. Stat. §360.063, subd. 3:

> In an effort to prevent the creation or establishment of “airport
hazards,” the statute states that “the Metropolitan Airports
Commission shall request creation of one joint airport zoning

- board for each airport operated under its authority.”

» Establishes that “A joint board shall have as members two
representatives appointed by the municipality owning or
controlling the airport and two from the county or
municipality, or in case more than one county or municipality

is involved two from each county or municipality, in which the

airport hazard is located, and in addition a chair elected by a

majority of the members so appointed.”

Simple Example
of Arport Zoning
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GOAL: _ , : : :
Dévelop FCM Zoning Ordinance for Review and Approval by
the Commissioner of Transportation, for Subsequent
Adoption by the Board and then by Local Municipalities

Major Considerations:
- » MnDOT Model Ordinance — Minnesota Rule 8800.1200
 and Minnesota Rule 8800.2400
» FCM’s unique characteristics in the context of existing
and planned land uses around the airport
~ » Maintaining a “reasonable standard of safety” while
. ‘considering the socnal and financial costs to the
community o :
> Minn. Stat. §360. 066 subd. 1is especlally mstructnve
when addressing the question of zoning around complex
- urbanized airports such as FCM

elieover

» When addressing airport zoning minimum standards and land uses
related to reasonableness, the‘sta’tute instructs that:

“Standards of the commissioner defining aiport hazard areas and the
categories of uses permitted and airport zoning regulations adopted -

- under sections 360.011 to 360.076, shall be reasonable; and none
shall impose a requirement or restriction which is not reasonably
necessary to effectuate the purposes of sections 360.011 to 360.076.

In determining what minimum airport zoning régUIatlons may be
adopted, the commissioner and a local airport zoning authority shall

consider, among other things, the character of the flying ogeratlon :
expected to be conducted at the airport, the location of the

airport, the nature of the terrain within the airport hazard area, the
existing land uses and character of the neighborhood around the
airport, the uses to which the property to be zoned are planned
and adaptable, and the social and economic costs of restricting
land uses versus the benefits derived from a strict aQthatlon of

the standards of the commissioner.”
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> In all cases in the State A and B Zones around MSP and STP
the accident probability was less than 1 accident per 10 million
operations
> In the cases of both MSP and STP there were significant
- economic impacts to implementation of the Modetl Zoning
Ordinance ~ for instance implementation at STP resulted in
7,333 lost job opportunities and potential annual lost property
taxes of $2,441,332
> As part of the STP JAZB efforts, the analytical methodology
 utilized was independently evaluated by Dr. Manuel Ayres, Jr..
with Applied Research Associates to provide additional
expertise in the area of statistical analysis, risk calculation and
critique in the development of the updated analysis. Dr. Ayres is
a member of the Transportation Research Board (TRB) and
~ served as a member of a TRB committee that studied the issue
of aircraft/airport compatnbmty related to safety around airports.

Based on the ?indlngs of the Safety Study‘and tﬁe Ecohémlc Aﬁatysm
the Board adopted the following notable changes to the State Model
Zoning Ordinance;

* Safety Zone A — is co-terminus with the Federal Runway
Protection Zone (RPZ).

*» Safety: Zone B — use restrictions do not include site
acrefstructure limitations and site—area4to~building plot-area

~ratios and populatlon criteria with a maximum zone
distance from the airport of 7, 000 feet.

= Exemption for Established Residential Neighborhoods —
allows for the improvement, expansion and development of
new residential uses in and adjacent to Established
Residential Neighborhoods in Safety Zone B.
~ = Allows pond developments along the bluff line of the
Minhesota River in Zone B
The Commissioner of Transportation approved the MSP Jomt Airport
Zoning Board’'s recommended ordinance. -
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> Based on the findings of the Safety Study and the Economic Analysis, the STP Board is
considering adoption of the MSP modifications in addition to the following notable
changes to the State Model Zoning Ordinance:
» Airspace and Safety Zoning Limits — incorporates additional zomng fimit
_criteria based ori tefrain slope characteristics.
« Part 77 review built into the zoning ordinance aliowable structure heights
~ dueto terrain challenges.
= Leveraging Part 77 review process pnorto Board of Adjustment
involvement and addressing trees separately from inanimate structures
with approach surveys every five years. . :
= Allowing possible Saint's Stadium Development in' ZoneB.
= Allowing above ground fuel storage tanks in areas that are separated by at
least 1,000 feet from residential areas and/or areas that have high
population density anytime during the day.
.. = Allows Pond developments within % mile of the Mississippi River bluff line
‘in Zone B with fequired design appmval to ensure no bird attraction.

. Capttal Grounds Exemption

iri.excess of Part 77 surfaces in certain areas around airport to be built into the draft
ord tnance.

st A :
Comparison of Accident Probabilities for the Runway Ends in 2025 to
the FAA Collision Standard of One Accident per 10 Million Operations and
Years between Accidents
State Safety
On Airfield + Zone A State Safety FAA Collision
Runway End RPZ outside Zone B Off Airport Standard
RPZ
10R 56.30 (4 yrs.) 0.44 (521 yrs.) 1.07 (214 yrs)) 1763 (13 yrs) 1.00
10R Occupant Area in E.P.
2030 Plan 0.253 (910 yrs.) 1.00
28L 53.93 (4 yrs.) 838 (26 yrs ) 1.07 (204 yrs.) 12.04 (18 yrs ) 100
28L Occupant Area in E.P
3030 Plan 0.189 (1,294 yrs.) | 0 563 (388 yrs ) 1,00
10L 56.43 (4 yrs.) 2.40 (96 yrs.) 1.33 (174 yrs.) 15.29 (15 yrs.) 1.00
10L Occupant Area in E.P.
2030 Plan 0.126 (1,821 yrs) 1.00
28R 56.23 (4 yrs ) 192 (114 yrs) 0.62 (351 yrs.) 16.68 (13 yrs) 1.00
28R Occupant Area in E.P.
2030 Plan 0.170 (1,288 yrs.) 1.00
18 59.19 (14 yrs)) 3,66 (220 yrs)) 1.66 (484 yrs)) 1096 (73 yrs.) 1.00
36 58.98 (14 yrs.) 3.63 (232 yrs) 1.60 (511 yrs.) 11.33 (72 yrs) 1.00




FAA Runway Protection Zone Residential Land Use
s MN/DOT State Safety Zone A :  Church f Cemetery Land Use
tect
Qutside Runway Protection Zone Park / Open Space Land Use

Mn/DOT State Safety Zone B J  Industrlal Land Use

Runway 10L-2BR
3,900'x 75

Runway 10R-2BL &
5,000'x100" ¢

Figure 7: Occupant Areas in State Safety Zones at
Runway 10R & 10L Ends

Source: Land Use Guide Plan Map 2030,
Eden Prairle Comprehensive Plan Update 2007

Asria

Kot
Runway 10L-28R
3,900' x 78
p |

| Runway 10R-28L
;.  5,000'x100"

FAA Runway Protection Zone Resldentlal Land Use

wanacens  MR/DOT State Safety Zone A Chureh / Cemetery Land Use
OQutside Runway Pratection Zone Park / Open Space Land Use

Mn/DOT State Safety Zone B Industrial Land Use

Figure 8:; Occupant Areas in State Safety Zones at
[{Runway 28L & 28R Ends

Source: Land Use Gulde Plan Map 2030,
Eden Pralrle Comprehenslve Plan Update 2007
Aerial Photo; 2008 | )




o potential severity of an off-airport aircraft accident is highly
dependent upon the nature of the land use at the accident site. Three
characteristics are most important—intensity of use; type of use
(residential or non-residential); and sensitivity-of use.. Uses that attract
a large assembly of people are the most severe. Uses that are
populated 24 hours a day and 365 days a year (e.g., hospitals and
nursing homes) are. more Ilkely to result in a fatality than uses that are
not.

The Berkeley study found that the pilot had control of the aircraft in
95% of the accidents that occurred in'the vicinity of General Aviation
(GA) airports ~ only 5% had no control.

- While the findings of this study do not establish that strict apphcatlon of
the Mn/DOT Modeling Zoning Ordinance is required to provide a
reasonable standard of safety around FCM, they do support additional
consideration be given to land use controls around the airport beyond
what might be applied when the accident probability within a State
Safety Zone is less than 1 accident in 10 million operations.

hen evaluating the degree to which: land use
should be controlled around FCM is the degree to which pilots can
determine the exact impact location of the aircraft.

> The Berkeley Study found that in 95% of aircraft accidents around
General Aviation (GA) airports the pilot 'had control of the aircraft prior
to impact,

» Inthe Atrport Land Use Compatlbmty Manual published by the
Minnesota Department of Transportation in September 2006 states on
page. 17 of Appendix 7: :

2 In'many accidents the pilot has some control of the
alrcraft and has the ability to avoid some obstacies. If the
aircraft is small enough and the population density is low -
enough, in many cases the pilot can avoid structures,

: ~automobiles; etc...

» The above facts-indicate that the location of distinct open spaces in the
proximity of the extended runway centerline beyond the RPZ, large
enough to allow a pilot to locate clearly and to contain the extent of the

fi
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and uses in the vicinity of FCM and the topic of
contiguous open space must be evaluated in the context of the typical
characteristics of aircraft crash sites.

- As detailed in the Airport Land Use Compatibility Manual pubhshed by the
Minnesota Department of Transportation in September 2006, on page 17 of
Appendix 7.

“As part of Caltrans’ development of their Airport Land

Use Planning Handbook, they developed an accident

location database. The 2002 handbook provides some

idea of the crash size for general aviation accidents.

Caltrans determined that the median swath length for

general aviation accidents is only about 100 feet...”

“...The average wingspan for general aviation aircraft is
approximately 40 feet. If we assume that the average swath width
for general aviation aircraft is similar to the wingspan then the
average crash site size is in the vicinity of 4,000 square feet, i.e. 100
feet of length times 40 feet of width.”

> Federal Aviation Administration AC 150/5210-6C provides the equation for
calculating the theoretical critical fire area (TCA) for aircraft crashes.

» These calculations are used to determine the area around a crash site that .
must be isolated from fire.

> The equation, where L= aircraft fuselage length and W= alrcraft fuselage »
width, is as follows:

TCA =L x (100" + W), when L is > 65 feet
-0r-
TCA = L x (40" + W), when L is < 65 feet -

» The largest design aircraft at FCMis the Cessna Citation ill, a midsized
corporate jet: The Citation |1l has a fuselage length of 50 feet and a wing span
of 53 feet.

> When applying the above equation the resulting TCA is 4,650 square feet. [tis
important to note that this is a conservative calculation because the wingspan

- .was used rather than the fuselage width:

¥ :As detailed in the November 5, 2009 FCM Safety: Study Memorandum,
according to national 2003 NTSB data 69% of accidents were recreation
operations (small general aviation aircraft), 14.7% were flight instruction, 5%
were aerial application and less than 1% were corporate/executive operations.

11
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The design aircraft for Runway 18/36 at FCM is the Beach Baron 58, which
has a fuselage width of approximately 10 feet and a length of approxnmately
30 feet.

» The TCA for the Beach Baron 58is 1, 500 square feet.

». Based onthe 2025 FCM operataons forecast, over 60% of the aircraft
operations at FCM would resultin a TCA of approxrmately 2,000 square feet
or less.

» The Airport Land Use Compatibility Manual publlshed by the Minnesota
Department of Transportation in September 2006, states the following on page
17 of Appendix 7:

“Population density has a major affect on the likelihood of a
groundling fatality. In many accidents the pilot has some
control of the aircraft and has the ability to avoid some
obstacles. If the aircraft is small enough and the population
density is low enough, in many cases the pilot can avoid
structures, automobiles, etc. A 2,000 square foot accident
site from a general aviation crash will miss humans in many
cases.”

0 1,250 2,500 5000 Feet
L L ) L i ' L L s

e t 4 =
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Acreage Totals a
Agreement, Overlapping PRZs and Open Water Areas

Runway

Contiguous Open Space Type

Acreage of Type

Percent of Total Acreage

10R

Park Area per Agreement 41.63 20.74%

10L
RPZ Clear Zone 47.80 49.25%

28R
RPZ Clear Zone 0.24 0.25%

28L
RPZ Clear Zone 8.00 3.99%

28L
VOR Clear Area 65.38 32.49%

28R
VOR Clear Area 40.14 41.15%

36
Water 2093 35.35%

Water

63.28%

There are certain parcels of MAC property
located in State Safety Zones A and B
around FCM that are considered possible
locations for non-aeronautical development.

> The purpose of these developments is to
ensure the future financial viability of the
MAC reliever airport system by diversifying
revenue streams in an effort to off-set a
portion of rates and charges from reliever
airport businesses and tenants.
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Analysis was conducted based on the accident locations
that fall within each of the parcels, based on the accident
location data that were provided in the University of
Berkeley Study and the January 2002 Caltrans Airport
Land Use Planning Handbook.

Th‘isanalysis utilizes the same accident location data
utilized by HNTB in its November 5, 2009 FCM Safety
Study.

Applied the same calculations relative to these areas and
accident location data, as was done by HNTB in the FCM
Safety Study, with additional consideration given to the
pilot control information and the unique land uses in Zones
A and B around FCM by virtue of the park property
agreement, VOR clear Zone, RPZ over lap with adjacent
State Safety Zones and Water.
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> The first calculation provides the probability of an aircraft
accident anywhere on the respective MAC-owned
development properties. This calculation does not
account for the pilot control variable and the adjacent
large contiguous open spaces. Moreover, this
calculation makes an assumption that the entire parcel
is covered by structures.

> The second calculation is the probability of impacting a
structure within the respective development parcels,
taking into account pilot control and the adjacent large
contiguous open spaces as provided by the park
agreement, VOR clear area, overlapping of RPZs with
state zones on other runways, and water areas.




i‘e‘s for Prospective MAC-Owned
Non-Aeronautical Development Parcels in 2025 to the FAA Collision Standard

plieva

Analysis Conc|u3|on'

The probability of alrcraft actually
impacting structures in the prospective
MAC-owned non-aeronautlcal | o
development areas is well below the FAA
Collision Standard of one collision per 10
million operations in all cases.

of One Accident per 10 Million Operations and Years between Accidents
. . - Probability of Impacting a
MAC-Owned Probability of Accident within Structure o
Development Parcels N . FAA Collision
Development . . (Applying Pilot Controt
{without Accounting for Pilot Control and - Standard
Parcel Adjacent Open Spaces) Assumption and Accounting
) P P for Adjacent Open Spaces)
A 0.08 0.00 1.00
8 0.44 0.02 1.00
c 1.20 0.06 1.00
D 210 0.11 1.00
E 0.39 0.02 1.00
F 017 0.01 1.00
G 0.00 0.00 1.00
H 0.58 0.03 1.00
i 0.21 0.01 1.00
0.1 0.01
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- Based on the fi ndmgs of the November 5, 2009 HNTB cM Safety
Study \the probability of an aircraft accident in the areas where

~ people could use/occupy the land based on the Land Use Guide

Plan Map 2030 in the Eden Prairie Comprehensive Plan Update is

well below the FAA collision standard of one accident per 10 million

operations.

The Berkeley Study found that in 95% of a;rcraft accidents around

Genera! Aviation (GA) airports the pilot had control of the aircraft

prior to impact.

By virtue of the park agreement, VOR clear area, overlapping of

RPZs with state safety zones on other runways, and water areas,

when considering the A and B safety zones as one area outside the

RPZ on each runway end, maximum.contiguous open area

acreages in the respective runway safety zones range from 20.93

acres {0 65.38 acres.

A conservative estimate of the crash site area for the largest design

aircraft at FCM (Citation Hl).is 5,000 square feet

> The RPZ areas along with prov;dlng a minimum of 20
acres of contiguous open space in the remaining State
Safety Zones, are more than adequate to ensure adequate
clear areas in proximity to the extended runway centerlines
around FCM based on the pilot control statlstsos and crash
site characteristics. :

> Based on the probability calculations for impacting a
structure (applying pilot control assumption and accounting
for adjacent open spaces provided by virtue of the park
agreement, VOR clear area, overlapping of RPZs with
state safety zones on other runways, and water areas) the
probability of impacting a structure on all of the prospective
MAC-owned non-aeronautical development properties is
well below the FAA collision standard of one in 10 million
operations.
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> The following draft ordinance provisions being considered at STP provide a
potential foundation for the. FCM zoning ordinance inciuding:

» Safety Zone A —is co-terminus with the Federal Runway Protection
Zone (RPZ). -

» Safety Zone B - use restrictions do not include site acre/structure
limitations and site- area-to-building-plot-area ratios and population
criteria.

» Leveraging the FAA 7460 review process as the initial screening
process for the approval of structures in the vicinity of the airport that
meet the FAA's 7460 review criteria.

» Based on the safety.and economic analyses, allow for the improvement,
expansion and development of new residential uses in existing and planned
residential land use areas in Safety Zone B. These residential uses would be
treated as conforming uses in the zoning ordinance.

¥ Based on the findings of the HNTB FCM Safety Analysis and the analyses
contained in this memorandum, an additional zoning provision in Zone B could
be developed such that a minimum of 20% of the total Zone B acreage or 20
acres, whichever is greater, is maintained as contiguous open space as an
added margin of safety.




FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD

Thursday, January 28, 2010
Eden Prairie City Center —~ Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie, MN

MINUTES

Rick King, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to
order at 4:05 p.m. The following were in attendance:

Members: Rick King, Chair

Others:

Glen Markegard, City of Bloomington

Steve Peterson, City of Bloomington

Kate Aanenson, City of Chanhassen

Jon Duckstad, City of Eden Prairie

Joseph Helkamp, City of Shakopee

Molly Sigel, Metropolitan Airports Commission

Scott Kipp, Michael Franzen, Janet Jeremiah, City of Eden Prairie; Deb
Sorenson, Mn/DOT; Chauncey Case, Elaine Koutsoukos, Metropolitan
Council; John Krack, RAAC; Tom Anderson, Cameron Boyd, Roy
Fuhrmann, Eric Johnson, Chad Leqve, Amanda Nyren, Dennis Probst,
MAC Staff

CHAIR REMARKS

Chair King opened the meeting by reviewing the fundamental goal of the Board
to develop a zoning ordinance for review and approval by the Commissioner of
Transportation for subsequent adoption by the Board and then by local
communities. He reviewed the major considerations for the Board in determining
a zoning ordinance and stated that the focus of the Board's deliberations should
be on the specific elements of a zoning ordinance and not on possible
developments that might be acceptable on property in the zones, including MAC
owned property.

APPROVAL OF MEETING AGENDA

IT WAS MOVED BY HELKAMP, SECONDED BY MARKEGARD, TO
APPROVE THE AGENDA AS PRESENTED. THE MOTION CARRIED BY
UNANIMOUS VOTE.

APPROVAL OF NOVEMBER 19, 2009 FCM JAZB MEETING MINUTES

IT WAS MOVED BY HELKAMP, SECONDED BY SIGEL, TO APPROVE THE
MINUTES OF THE NOVEMBER 19, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.
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Flying Cloud Airport Joint Airport Zoning Board
January 28, 2010
Page 2

4. REVIEW OF CITY OF EDEN PRAIRIE ECONOMIC ANALYSIS

Scott Kipp, City of Eden Prairie Staff, presented information regarding the
development potential within safety zones. He reviewed the following four
development alternatives evaluated by City Staff:

Alternative 1 - Development according to the City’s 2008 adopted Guide Plan
e Land and building value - $11,700,000
e Employment-0
e City Tax - $33,930

Alternative 2 - State Model Ordinance
o Office land and building value - $39,204,000
¢ Employment — 1,633
e City Tax- $137,214

Alternative 3 - Development on MAC property
e Office land and building value - $160,870,520
e Employment - 5,373
e City Tax - $563,846

Alternative 4 - Maximum development (Alternative 1 and Alternative 3)
¢ Residential land and building value - $11,700,000
s Employment-0

City Tax - $33,930

.

Office land and building value - $160,870,520
Employment — 5,373
City Tax - $563,846

.

Discussion followed regarding the economic analysis and comments were made
that the information presented was very conservative. It was requested that the
City bring a revised economic analysis to the next meeting.

5. PUBLIC COMMENTS

j No public comments were received.

6. REVIEW OF ADDITIONAL SAFETY ANALYSIS IN THE CONTEXT OF
EXISTING AND FUTURE POSSIBLE LAND USES IN THE STATE SAFETY
ZONES

Chad Leqve, MAC Staff, presented information on the following:

¢ Airport zoning background from the Federal and State perspectives
e Review of zoning board actions at other MAC airports based on safety
and economic study findings



Flying Cloud Airport Joint Airport Zoning Board
January 28, 2010
Page 3

Summary of the FCM Safety Study resuits

Additional relevant accident data information

Analysis of the disposition of existing and possible future land uses in the
context of safety zones around FCM

Possible framework for Board Direction on Draft FCM Zoning Ordinance

The Board then made the following considerations in providing direction to MAC
Staff on the specifics to be included in the Draft FCM Zoning Ordinance:

Based on the findings of the November 5, 2009 HNTB FCM Safety Study,
the probability of an aircraft accident in the areas where people could
use/occupy the land based on the Land Use Guide Plan Map 2030 in the
Eden Prairie Comprehensive Plan Update is well below the FAA collision
standard of one accident per 10 million operations.

The Berkeley Study found that in 95% of aircraft accidents around
General Aviation (GA) airports the pilot had control of the aircraft prior to
impact.

By virtue of the park agreement, VOR clear area, overlapping of RPZs
with State Safety Zones on other FCM runways, and water areas, when
considering the A and B safety zones as one area outside the RPZ on
each runway end, maximum contiguous open area acreages in the
respective runway safety zones range from 20.93 acres to 65.38 acres.

A conservative estimate of the crash site area for the largest design
aircraft at FCM (Citation !ll) is 5,000 square feet.

The RPZ areas, along with providing a minimum of 20 acres of
contiguous open space in the remaining State Safety Zones, provide
adequate clear areas in proximity to the extended runway centerlines
around FCM based on the pilot control statistics and crash site
characteristics.

Based on the probability calculations for impacting a structure (applying
pilot control assumption and accounting for adjacent open spaces
provided by virtue of the park agreement, VOR clear area, overlapping of
RPZs with state safety zones on other runways, and water areas) the
probability of impacting a structure on all of the prospective MAC-owned
non-aeronautical development properties is well below the FAA Collision
Standard of one in 10 million operations.

IT WAS MOVED BY HELKAMP, SECONDED BY PETERSON, THAT MAC STAFF
PREPARE A DRAFT FCM ZONING ORDINANCE IN A MANNER CONSISTENT WITH
THE MAIN POINTS CONTAINED IN THE STP AND MSP ZONING ORDINANCES IN
ADDITION TO THE FOLLOWING:

LEVERAGE THE FAA 7460 REVIEW PROCESS AS THE INITIAL
SCREENING PROCESS FOR THE APPROVAL OF STRUCTURES IN
THE VICINITY OF THE AIRPORT THAT MEET THE FAA’S 7460
REVIEW CRITERIA.

ALLOW FOR THE IMPROVEMENT, EXPANSION  AND
DEVELOPMENT OF NEW RESIDENTIAL USES IN EXISTING AND




Flying Cloud Airport Joint Airport Zoning Board
January 28, 2010
Page 4

PLANNED RESIDENTIAL LAND USE AREAS IN SAFETY ZONE B.
THESE RESIDENTIAL USES SHOULD BE TREATED AS
CONFORMING USES IN THE ZONING ORDINANCE.

» AN ADDITIONAL ZONING PROVISION IN ZONE B DEVELOPED
SUCH THAT A MINIMUM OF 20% OF THE TOTAL ZONE B ACREAGE
OR 20 ACRES, WHICHEVER IS GREATER, IS CONTIGUOUS OPEN
SPACE AS AN ADDED MARGIN OF SAFETY.

AND COME BACK TO THE NEXT MEETING WITH A DRAFT FCM ZONING
ORDINANCE FOR THE BOARD’S CONSIDERATION. THE MOTION
CARRIED BY UNANIMOUS VOTE.

The Board also requested that Mr. Leqve's powerpoint presentation be attached
to the meeting minutes.

Mr. Leqve also reviewed the steps involved in the JAZB process before final
approval of an ordinance by the Commissioner of Transportation.

NEXT MEETING DATE

The Board agreed to cancel the February 18" meeting to allow staff time to
prepare and provide the Board with a draft ordinance for its consideration. The
next meeting is scheduled for 4:00 p.m. on March 18, 2010.

IT WAS MOVED BY HELKAMP, SECONDED BY PETERSON TO ADJOURN.
THE MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 5:48 p.m.



Flying Cloud Airport
Joint Airport Zoning Board

Meeting Agenda
Thursday, March 18, 2010
4:00 P.M.
Eden Prairie City Center — Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie

Agenda Items

1.

2.

3.

Approval of Meeting Agenda
Approval of January 28, 2010 FCM JAZB Meeting Minutes
Public Comments

Updated City of Eden Prairie Economic Analysis

. Draft FCM Zoning Ordinance

Establish Public Review and Public Hearing Plan



FLYING CLOUD AIRPORT
JOINT AIRPORT ZONING BOARD |

Thursday, January 28, 2010
Eden Prairie City Center — Heritage Rooms 1 & 2
8080 Mitchell Road, Eden Prairie, MN

MINUTES

Rick King, Chair, called the Flying Cloud Airport Joint Airport Zoning Board meeting to
order at 4:.05 p.m. The following were in attendance:

|

Members: Rick King, Chair l

Glen Markegard, City of Bloomington

Steve Peterson, City of Bloomington

Kate Aanenson, City of Chanhassen

Jon Duckstad, City of Eden Prairie

Joseph Helkamp, City of Shakopee

Molly Sigel, Metropolitan Airports Commission |
Others: Scott Kipp, Michael Franzen, Janet Jeremiah, City of Eden Prairie; Deb

Sorenson, Mn/DOT; Chauncey Case, Elaine Koutsoukos, Metropolitan

Council; John Krack, RAAC; Tom Anderson, Cameron Boyd, Roy

Fuhrmann, Eric Johnson, Chad Legve, Amanda Nyren, Dennis Probst,

MAC Staff

1. CHAIR REMARKS

Chair King opened the meeting by reviewing the fundamental goal of the Board
to develop a zoning ordinance for review and approval by the Commissioner of
Transportation for subsequent adoption by the Board and then by local
communities. He reviewed the major considerations for the Board in determining
a zoning ordinance and stated that the focus of the Board’'s deliberations should
be on the specific elements of a zoning ordinance and not on possible
developments that might be acceptable on property in the zones, including MAC
owned property.

2. APPROVAL OF MEETING AGENDA

APPROVE THE AGENDA AS PRESENTED. THE MOTION CARRIED BY
UNANIMOUS VOTE.

3. APPROVAL OF NOVEMBER 19, 2009 FCM JAZB MEETING MINUTES

|
|
|
|
|
i
|
\
|
IT WAS MOVED BY HELKAMP, SECONDED BY MARKEGARD, TO ‘

| IT WAS MOVED BY HELKAMP, SECONDED BY SIGEL, TO APPROVE THE
| MINUTES OF THE NOVEMBER 19, 2009 FLYING CLOUD AIRPORT JOINT
AIRPORT ZONING BOARD MEETING AS PRESENTED. THE MOTION
CARRIED BY UNANIMOUS VOTE.
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REVIEW OF CITY OF EDEN PRAIRIE ECONOMIC ANALYSIS

Scott Kipp, City of Eden Prairie Staff, presented information regarding the
development potential within safety zones. He reviewed the following four
development alternatives evaluated by City Staff:

Alternative 1 - Development according to the City’s 2008 adopted Guide Plan
e Land and building value - $11,700,000
¢ Employment—-0
e City Tax - $33,930

Alternative 2 - State Model Ordinance
o Office land and building value - $39,204,000
e Employment — 1,633
e City Tax - $137,214

Alternative 3 - Development on MAC property
o Office land and building value - $160,870,520
e Employment— 5,373
e City Tax - $563,846

Alternative 4 - Maximum development (Alternative 1 and Alternative 3)
¢ Residential land and building value - $11,700,000

Employment - 0

City Tax - $33,930

Office land and building value - $160,870,520
Employment — 5,373
City Tax - $563,846

Discussion followed regarding the economic analysis and comments were made
that the information presented was very conservative. It was requested that the
City bring a revised economic analysis to the next meeting.

PUBLIC COMMENTS

No public comments were received.

REVIEW OF ADDITIONAL SAFETY ANALYSIS IN THE CONTEXT OF
EXISTING AND FUTURE POSSIBLE LAND USES IN THE STATE SAFETY
ZONES

Chad Leqve, MAC Staff, presented information on the following:

e Airport zoning background from the Federal and State perspectives
e Review of zoning board actions at other MAC airports based on safety
and economic study findings
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Summary of the FCM Safety Study results

Additional relevant accident data information

Analysis of the disposition of existing and possible future land uses in the
context of safety zones around FCM

Possible framework for Board Direction on Draft FCM Zoning Ordinance

The Board then made the following considerations in providing direction to MAC
Staff on the specifics to be included in the Draft FCM Zoning Ordinance:

Based on the findings of the November 5, 2009 HNTB FCM Safety Study,
the probability of an aircraft accident in the areas where people could
use/occupy the land based on the Land Use Guide Plan Map 2030 in the
Eden Prairie Comprehensive Plan Update is well below the FAA collision
standard of one accident per 10 million operations.

The Berkeley Study found that in 95% of aircraft accidents around
General Aviation (GA) airports the pilot had control of the aircraft prior to
impact.

By virtue of the park agreement, VOR clear area, overlapping of RPZs
with State Safety Zones on other FCM runways, and water areas, when
considering the A and B safety zones as one area outside the RPZ on
each runway end, maximum contiguous open area acreages in the
respective runway safety zones range from 20.93 acres to 65.38 acres.

A conservative estimate of the crash site area for the largest design
aircraft at FCM (Citation Ill) is 5,000 square feet.

The RPZ areas, along with providing a minimum of 20 acres of
contiguous open space in the remaining State Safety Zones, provide
adequate clear areas in proximity to the extended runway centerlines
around FCM based on the pilot control statistics and crash site
characteristics.

Based on the probability calculations for impacting a structure (applying
pilot control assumption and accounting for adjacent open spaces
provided by virtue of the park agreement, VOR clear area, overlapping of
RPZs with state safety zones on other runways, and water areas) the
probability of impacting a structure on all of the prospective MAC-owned
non-aeronautical development properties is well below the FAA Collision
Standard of one in 10 million operations.

IT WAS MOVED BY HELKAMP, SECONDED BY PETERSON, THAT MAC STAFF
PREPARE A DRAFT FCM ZONING ORDINANCE IN A MANNER CONSISTENT WITH
THE MAIN POINTS CONTAINED IN THE STP AND MSP ZONING ORDINANCES IN
ADDITION TO THE FOLLOWING:

LEVERAGE THE FAA 7460 REVIEW PROCESS AS THE INITIAL
SCREENING PROCESS FOR THE APPROVAL OF STRUCTURES IN
THE VICINITY OF THE AIRPORT THAT MEET THE FAA’S 7460
REVIEW CRITERIA.

ALLOW FOR THE IMPROVEMENT, EXPANSION AND
DEVELOPMENT OF NEW RESIDENTIAL USES IN EXISTING AND
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PLANNED RESIDENTIAL LAND USE AREAS IN SAFETY ZONE B.
THESE RESIDENTIAL USES SHOULD BE TREATED AS
CONFORMING USES IN THE ZONING ORDINANCE.

= AN ADDITIONAL ZONING PROVISION IN ZONE B DEVELOPED
SUCH THAT A MINIMUM OF 20% OF THE TOTAL ZONE B ACREAGE
OR 20 ACRES, WHICHEVER IS GREATER, IS CONTIGUOUS OPEN
SPACE AS AN ADDED MARGIN OF SAFETY.

AND COME BACK TO THE NEXT MEETING WITH A DRAFT FCM ZONING
ORDINANCE FOR THE BOARD’S CONSIDERATION. THE MOTION
CARRIED BY UNANIMOUS VOTE.

The Board also requested that Mr. Leqve’s powerpoint presentation be attached
to the meeting minutes.

Mr. Leqve also reviewed the steps involved in the JAZB process before final
approval of an ordinance by the Commissioner of Transportation.

NEXT MEETING DATE

The Board agreed to cancel the February 18" meeting to allow staff time to
prepare and provide the Board with a draft ordinance for its consideration. The
next meeting is scheduled for 4:00 p.m. on March 18, 2010.

IT WAS MOVED BY HELKAMP, SECONDED BY PETERSON TO ADJOURN.
THE MOTION CARRIED BY UNANIMOUS VOTE.

The meeting was adjourned at 5:48 p.m.



Date: March 4, 2010

Memo:
To: Scott H. Neal, City Manager
From: Michael D. Franzen, City Planner
Scott A. Kipp, Senior Planner
Subject: Development of land within safety zones using state model ordinance criteria,
including:
* Ratio of site are to building plot area
¢ Building plot area
e Maximum site population
Background:

The State Model Ordinance has criteria for determining the amount of development.

¢ 3 acre minimum site area

e 12:1] ratio of site area to building plot area

e 10,900 square foot building plot arca

¢ 45 maximum site population (15 persons/acre)

Using this criteria staff re-evaluated the development and population potential for each of the 4
alternatives.

Development according to the City’s 2008 adopted Guide Plan
State Model Ordinance

Development on MAC property

Maximum development

AN



1/28/10 3/18/10

JAZB PRESENTATION JAZB PRESENTATION
Alternative 1 —
Development according to the City’s 2008 adopted Guide Plan
Building square footage: 0 0
Population: 52 52
Housing Units: 21 21
Value: $11,700,000 $11,700,000
City Tax $33,930 $33,930
Alternative 2 —
State Model Ordinance
Building square footage: 326,700 90,833
Population: 1,633 375
Housing Units: 0 0
Value: $39,204,000 $10,899,960
City Tax $137,214 $38,180
Alternative 3 —
Development on MAC property
Building square footage: 1,343,390 373,506
Population: 5,373 1,542
Housing Units: 0 0
Value: $160,870,520 $44,820,720
City Tax $563,846 $156,783
Alternative 4 —
Maximum development (Alter native 1 + Alternative 3)
Building square footage: 1,343,390 373,506
Population: 5,373 1,542
Housing Units: 21 21
Commercial Value: $160,870,520 $44,820,720
Residential Value: $11,700,000 $11,700,000
City commercial tax $33,930 $33,930
City residential tax $563,846 $156,783
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Development according to the 2008 adopted Guide Plan Alternative 1
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MEMORANDUM

TO: Flying Cloud Joint Airport Zoning Board |
FROM: Chad E. Leqve, Manager — Aviation Noise and Satellite Programs

SUBJECT: DRAFT FCM ZONING ORDINANCE

DATE: March 11, 2010

Background
On July 16, 2009 the FCM Joint Airport Zoning Board (JAZB) held its first meeting. At that

meeting, it was detailed that the major considerations by the Board in determining a zoning
ordinance for the airport are:

¢ Mn/DOT Model Ordinance

» FCM's unique characteristics in the context of existing and planned land uses
around the airport

* Maintaining a “reasonable standard of safety” while considering the social and
financial costs to the community

As part of the Board's discussions on July 16" it was determined that Minn. Stat. §360.066,
subd. 1 is particularly instructive when addressing the question of zoning around complex
urbanized airports such as FCM, and specifically the concept of “reasonableness” when
balancing the statutorily recognized variables to be considered in the zoning process.

On August 13, 2009 the FCM JAZB conducted its second meeting. At this meeting the Board
received a summary of a land use analysis that was conducted by MAC staff detailing the
existing and planned land uses around FCM that would be impacted by the application of the
State Model Zoning Ordinance and the airspace zones. Additionally, the Board received a
presentation from Mn/DOT Aeronautics staff on the Mn/DOT Model Zoning Ordinance.

Consistent with the guidance provided in Minn. Stat. §360.066, subd. 1, the Board focused its
discussion on MAC staff's land use analysis which detailed the existing land uses, the character
of the neighborhoods around the airport, and the future planned/zoned uses that would be
affected by adoption of the State Model Zoning Ordinance. Based on the substantial property
development and/or structural modification restrictions that would be placed on existing and
possible future development areas around the airport, the Board turned its focus to the safety
standards that result in the state safety zone dimensions and the related land use restrictions
that are outlined in the State Model Zoning Ordinance. As part of this discussion the Board
questioned the Mn/DOT representatives on the specific safety criteria that result in the-safety —————

zone dimensions and the related development restrictions.

Based on the information provided at the meeting on the issue of foundational safety criteria, the
Board directed MAC staff to conduct a safety study to provide the Board with further clarification
on the question of zoning requirements necessary to ensure a “reasonable standard of safety.”

Consistent with the Board's direction the MAC retained the HNTB Corporation to conduct the
safety analysis, and at the November 19, 2009 FCM JAZB meeting the analysis was presented
to Board members by HNTB representatives.




The study analyzed accident data specific to FCM, as well as 2025 forecasted operations for the
airport. The probability standard used in the study was one accident per 10 million operations.”
The analysis focused on the areas included within the State A Zone outside the RPZ and the
State B Zones off each runway at FCM. It is important to point out that the application of the
FAA’s probability standard in this manner is extremely conservative because it assumes that the
entire area within each of the zones is covered by a structure.

In all of the present and future planned occupant areas within the State Safety Zones (outside
the RPZ) and in Zone A for Runway 10L and Zone B for Runway 28R, the accident probabilities
are below the FAA standard of one accident in 10 million operations. In the remaining State A
Zones (outside the RPZ) and State B Zones at the airport the probability is greater than one
accident in 10 million operations. Based on the findings of the accident probability analysis the
Board found it reasonable to conclude that measures to control land use around the airport
should include controls beyond what might be considered acceptable at airports where the
accident probabilities within the safety zones are below the one accident in 10 million operations
threshold.

Additional analysis was conducted that considered pilot control statistics, crash site
characteristics, and large contiguous open spaces as provided by the park agreement, VOR
clear area, overlapping of RPZs with state zones on other runways, and water areas. Based on
this analysis it was determined that the probability of an aircraft impacting structures in the
prospective MAC owned non-aeronautical development areas is well below the FAA Collision
Standard of one collision per 10 million operations in all cases.

Draft FCM Ordinance

After considering MAC staff's additional safety analysis and the City of Eden Prairie’s economic
study, which included MAC-owned property around the airport for prospective non-aeronautical
development, at its January 28, 2010 meeting the FCM JAZB directed MAC staff to prepare a
draft FCM Zoning Ordinance Document.

The following points detail the main considerations by the FCM JAZB in providing direction to
MAC staff on the specifics to be included in the Draft FCM Zoning Ordinance:

= Based on the findings of the November 5, 2009 HNTB FCM Safety Study, the probability
of an aircraft accident in the areas where people could use/occupy the land based on the
Land Use Guide Plan Map 2030 in the Eden Prairie Comprehensive Plan Update is well
below the FAA collision standard of one accident per 10 million operations.

= The Berkeley Study found that in 95% of aircraft accidents around General Aviation (GA)
airports the pilot had control of the aircraft prior to impact.

= By virtue of the park agreement, VOR clear area, overlapping of RPZs with State Safety
Zones on other FCM runways, and water areas, when considering the A and B safety
zones as one area outside the RPZ on each runway end, maximum contiguous open
area acreages in the respective runway safety zones range from 20.93 acres to 65.38
acres.

= A conservative estimate of the crash site area for the largest design aircraft at FCM
(Citation 111) is 5,000 square feet.

= The RPZ areas, along with providing a minimum of 20 acres of contiguous open space
in the remaining State Safety Zones, provide adequate clear areas in proximity to the
extended runway centerlines around FCM based on the pilot control statistics and crash
site characteristics.

' When determining the acceptability of a prospective structure around an airport, the FAA uses a threshold probability of one
collision per 10 million operations. Said another way, if the probability of an aircraft colliding with the structure is less than one
time in 10 million operations then the structure is considered to be safe.
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* Based on the probability calculations for impacting a structure (applying pilot control
assumption and accounting for adjacent open spaces provided by virtue of the park
agreement, VOR clear area, overlapping of RPZs with state safety zones on other
runways, and water areas) the probability of impacting a structure on all of the
prospective MAC-owned non-aeronautical development properties is well below the FAA
Collision Standard of one in 10 million operations.

Based on the above points, the FCM JAZB directed MAC staff to draft an FCM Zoning
Ordinance consistent with the following provisions:

* Consistent with the STP Draft, and MSP, Zoning Ordinances:

= Safety Zone A — is co-terminus with the Federal Runway Protection Zone
(RPZ).

* Safety Zone B - use restrictions do not include site acre/structure
limitations and site-area-to-building-plot-area ratios and population
criteria.

* Leverage the FAA 7460 review process as the initial screening process for the approval
of structures in the vicinity of the airport that meet the FAA’'s 7460 review criteria
including a separate process for addressing trees.

* An additional zoning provision in Zone B developed such that a minimum of 20% of the
total Zone B acreage or 20 acres, whichever is greater, is contiguous open space as an
added margin of safety.

* Allow for the improvement, expansion and development of new residential uses in
existing and planned residential land use areas in Safety Zone B. These residential uses
should be treated as conforming uses in the zoning ordinance.

The attached Draft FCM Zoning Document is notated to highlight substantive changes from the
State Model Zoning Ordinance. Additionally, a copy for the State Model Zoning Ordinance is
attached for reference.

At the March 18, 2010 FCM JAZB meeting the Board will review the draft FCM Zoning
Ordinance, focusing on the zoning provisions in the context of the State Model Zoning
Ordinance and the MSP and STP documents. Af the March 18, 2010 FCM JAZB meeting staff
will be seeking direction from the Board on the Draft FCM Zoning Ordinance.

Next Step: First Public Comment Period and Public Hearing

The airport zoning process includes two opportunities for public review and comment. First, the
process requires that the initial draft of a zoning ordinance be provided for public review and
comment with a 30-day comment period including a public hearing. After the first comment
period has closed, the JAZB considers the comments, responses and any possible modification
to the ordinance prior to submittal of the draft document for the first review by the Commissioner
of Transportation. After the Commissioner reviews the first draft document the JAZB then
considers the draft and the comments that were received from the Commissioner. The
document may then be modified again and a second 30-day public comment period with a
public hearing is conducted on the document. After the second public comment period, the
JAZB again considers the comments received and finalizes the draft zoning ordinance for final
submittal to the Commissioner of Transportation for review and approval. Once approved by the
Commissioner, the ordinance is then provided to the respective city councils for adoption.

In order to move to the next step in the zoning process, the Board must apprdve a Draft FCM
Zoning Ordinance for purposes of public review and comment, as well as determine specifics




related to the public comment period. Specifically, the Board must determine comment period
and hearing dates, public notice content, locations to view drafts, how copies of the draft
ordinance can be obtained by the public, publications to be used, schedule for publications,
written notice, and public hearing specifics. The following are recommendations in each of these
areas for the Board’s consideration.

Public Comment Period and Hearing Dates: A public comment period beginning on
April 1, 2010 and running through the close of business on April 30, 2010, with a public
hearing on April 22, 2010 at Eden Prairie City Hall; an open house for the public from
5:00 pm — 6:30 pm, a public hearing presentation at 6:30 pm with public comments
beginning at 7:00 pm.

Public Notice Content: The public notice could include the following information:
o a general description of the Board and its intended action;
o a brief description of the draft zoning ordinance available for review and
comment;
a description of the affected area;
locations where the documents may be reviewed;
how copies of the documents may be obtained,;
the dates of the comment period;
the name and address of the Board Secretary as the person to whom written
comments should be sent; and
o the date, time, and location of the public hearing.

0Oo0ocCccCco

Locations to View Drafts: Draft Ordinance could be available for viewing at:
o the main office of the Metropolitan Airports Commissions (MAC);
the city hall of each member city of the Board;
the MAC web site; and
the web site of any city members of the Board who choose to post the notice and
draft zoning document.
The document would be placed in these locations no later than March 26, 2010.

0 00

Obtaining Copies of the Draft Ordinance: The draft zoning document would be
available free of charge at the main office of the MAC.

Publications to be Used: The Draft Ordinance notice would be published in the
following:

o Pioneer Press (general circulation);

o Star Tribune (general circulation); and

o State Register.

Schedule for Publications: Publication dates would be:
o On March 31, 2010 publish notice in the Star Tribune and Pioneer Press
o On April 8, 12 and 16, 2010 publish notice in the Star Tribune and Pioneer Press
o On April 5 and 12, 2010 publish notice in the State Register twice

Written Notice: Written notice would be mailed to the governing boards of all of the
affected cities and Hennepin County and Scott County no later than March 31, 2010.
The Metropolitan Airports Commission should also mail written notice to its official
mailing list by the same date. MAC staff would request from the City of Eden Prairie the
mailing addresses for the owners of all of the properties located within Zones A and B for
purposes of distributing the notice to affected property owners.

Public Hearing: The following points detail public hearing details:
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Board'’s Role - the entire Board would sit and hear the testimony.

Chair - the Board's Chair would serve as the Chair for the public hearing.

MAC Staff - MAC staff would provide a briefing prior to receiving public comment
detailing the Board’s deliberations and a summary of the Proposed Draft Zoning
Ordinance.

Open House Format - MAC staff would have boards detailing the major points of
the Draft Ordinance available for viewing by the public prior to staffs
informational briefing and the public comment portion of the hearing.

Place and Time - April 22, 2010 at Eden Prairie City Hall, with an open house for
the public from 5:00 pm — 6:30 pm, a public hearing presentation at 6:30 pm with
public comments beginning at 7:00 pm.

Recording the Meeting - a court reporter to record the meeting and preparation of
a transcript for the Board’s official record.

o Sign In - All speakers will sign in with their names and addresses.

At the March 18, 2010 FCM JAZB meeting staff will be seeking direction from the Board on the

above detailed plan related to the establishment of a public comment period and hearing date

for the Draft FCM Zoning Ordinance.




Presented at 3/28/2010 FCM JAZB Meeting “

Public Comment Period and Hearing Dates: A public comment period beginning on
April 4.8, 2010 and running through the close of business on April-38_ May 7, 2010, with
a public hearing on April 2229, 2010 at Eden Prairie City Hall; an open house for the
public from 5:00 pm — 6:30 pm, a public hearing presentation at 6:30 pm with public
comments beginning at 7:00 pm. :

Public Notice Content: The public notice could inciude the following information:
o a general description of the Board and its intended action;
o a brief description of the draft zoning ordinance available for review and
comment;
a description of the affected area;
locations where the documents may be reviewed,
how copies of the documents may be obtained;
the dates of the comment period;
the name and address of the Board Secretary as the person to whom written
comments should be sent; and
o the date, time, and location of the public hearing.
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Locations to View Drafts: Draft Ordinance could be available for viewing at:
o the main office of the Metropolitan Airports Commissions (MACY;
o the city hall of each member city of the Board;
o the MAC web site; and
o the web site of any city members of the Board who choose to post the notice and
draft zoning document.
The document would he placed in these locations no later than March-28 April 2, 2010.

Obtaining Copies of the Draft Ordinance: The draft zoning document would be
available free of charge at the main office of the MAC.

Publications to be Used: The Draft Ordinance notice would be published in the
following:
o Pioneer Press (general circulation);
o Star Tribune (general circulation);-and
¢ __Eden Prairie News: N
¢ Eden Prairie Sun Current: and
o State Register.

Schedule for Publications: Publication dates would be:
o On Mareh-31 April 7, 2010 publish notice in the Star Tribune-and-RioneerPress
o On April 842-and-16 15, 19 and 23, 2010 publish notice in the Star Tribune and
Pioneer Press
¢ On April 16, 2010 in Eden Prairie News and Eden Prairie Sun Current “
o On April 8-and-1219, 2010 publish notice in the State Register-twice

Written Notice: Written notice would be mailed to the governing boards of all of the
affected cities and Hennepin County and Scott County no later than Mareh-31April 7,
2010. The Metropolitan Airports Commission should also mail written notice to its official
mailing list by the same date. MAC staff would request from the City of Eden Prairie the
mailing addresses for the owners of all of the properties located within Zones A and B for
purposes of distributing the notice to affected property owners.

Public Hearing: The following points detail public hearing details:
o Board's Role - the entire Board would sit and hear the testimony.
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Chair - the Board’s Chair would serve as the Chair for the public hearing.

MAC Staff - MAC staff would provide a briefing prior to receiving public comment
detailing the Board's deliberations and a summary of the Proposed Draft Zoning
Ordinance.

Open House Format - MAC staff would have boards detailing the major points of
the Draft Ordinance available for viewing by the public prior to staff's
informational briefing and the public comment portion of the hearing.

Place and Time - April 22 28, 2010 at Eden Prairie City Hall, with an open house
for the public from 5:00 pm — 6:30 pm, a public hearing presentation at 6:30 pm
with public comments beginning at 7:00 pm.

Recording the Meeting - a court reporter to record the meeting and preparation of
a transcript for the Board'’s official record.

Sign In - All speakers will sign in with their names and addresses.

At the March 18, 2010 FCM JAZB meeting staff will be seeking direction from the Board on the

above detailed plan related to the establishment of a public comment pericd and hearing date

for the Draft FCM Zoning Ordinance.
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FLYING CLOUD AIRPORT
ZONING ORDINANCE
ADOPTED BY THE
FLYING CLOUD AIRPORT JOINT AIRPORT ZONING BOARD

AN ORDINANCE REGULATING AND RESTRICTING THE HEIGHT OF STRUCTURES AND OBJECTS OF
NATURAL GROWTH, AND OTHERWISE REGULATING THE USE OF PROPERTY, IN THE VICINITY OF
THE FLYING CLOUD AIRPORT BY CREATING THE APPROPRIATE ZONES AND ESTABLISHING THE
BOUNDARIES THEREOF; PROVIDING FOR CHANGES IN THE RESTRICTIONS AND BOUNDARIES OF
SUCH ZONES; DEFINING CERTAIN TERMS; REFERRING TO THE FLYING CLOUD AIRPORT ZONING
MAP; PROVIDING FOR ENFORCEMENT; ESTABLISHING A BOARD OF ADJUSTMENT;, AND
IMPOSING PENALTIES.

THEREFORE, IT IS HEREBY ORDAINED BY THE FLYING CLOUD AIRPORT JOINT AIRPORT ZONING
BOARD PURSUANT TO THE AUTHORITY CONFERRED BY MINNESOTA STATUTES §§ 360.061 —
360.074, THAT THE FLYING CLOUD AIRPORT ZONING ORDINANCE BE EFFECTIVE AS FOLLOWS:

SECTION I. PURPOSE AND AUTHORITY

The FLYING CLOUD Airport Joint Airport Zoning Board, created and established by joint action of
the Metropolitan Airports Commission and the Cities of Eden Prairie, Bloomington, Shakopee, and
Chanhassen, pursuant to the provisions and authority of Minnesota Statutes § 360.063, hereby

finds and declares that:

A. An Airport Hazard endangers the lives and property of users of the Airport and property or
occupants of land in its vicinity, and also, if of the obstructive type, in effect reduces the size
of the area available for the landing, takeoff, and maneuvering of aircraft, thus tending to
destroy or impair the utility of the Airport and the public investment therein.

B. The creation or establishment of an Airport Hazard is a public nuisance and an injury to the
region served by the Airport.

FCM Zoning Ordinance Page 1



C. For the protection of the public health, safety, order, convenience, prosperity, and general

welfare, and for the promotion of the most appropriate use of land, it is necessary to prevent
the creation or establishment of Airport Hazards.

D. The social and economic costs of disrupting land uses around the Airport, however, often
outweigh the benefits of a reduction in Airport Hazards requiring a balance between the social
and economic costs to surrounding communities and the benefits of strict regulation.

E. The prevention of these Airport Hazards should be accomplished, to the extent legally

possible, by the exercise of the police power without compensation.

F.  Preventing the creation or establishment of Airport Hazards and eliminating, removing,
altering, mitigating, or marking and lighting of existing Airport Hazards are public purposes for
which political subdivisions may raise and expend public funds, levy assessments against land,

and acquire land and property interests therein.

SECTION II. TITLE AND SHORT TITLE
This ordinance shall be known as the “Flying Cloud Airport Zoning Ordinance” or the “FCM Zoning

Ordinance.”

SECTION III. DEFINITIONS AND RULES OF CONSTRUCTION

A. Definitions. As used in this Flying Cloud Airport Zoning Ordinance, unless otherwise
expressly stated, or unless the context clearly indicates a different meaning, the words and
phrases in the following list of definitions shall have the meanings indicated. All words and

phrases not defined shall have their common meaning.

1. Above-ground Fuel Tank. “Above-ground Fuel Tank” means a container, vessel, or
other enclosure designed to contain or dispense fuel that is located above the ground
surface, that is not contained within a building or structure, and that is not part of or

connected to a boat, motor vehicle, or rail car.
2. Airport. “Airport” means Flying Cloud Airport located in Ramsey County, Minnesota.

3. Airport Boundary. “Airport Boundary” means the boundary shown on Exhibit A —
Airport Boundary, attached hereto and made a part hereof.
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5,

8.

10.

11.

12.

13,

Airport Hazard, “Airport Hazard” means any Structure, Tree, or use of land that
obstructs the airspace required for, or is otherwise hazardous to, the flight of aircraft in
landing or taking off at the Airport; and any use of land that is hazardous to Persons or
property because of its proximity to the Airport.

Airport Zoning Permit. “Airport Zoning Permit” means zoning permits as required
under Section IX.

Airspace Surfaces. “Airspace Surfaces” means the surfaces established in
Section IV.A.

Airspace Zones. “Airspace Zones” means the land use zones established in
Section IV.A.

Board of Adjustment. “Board of Adjustment” means the body established in
Section XIIL.A.

Bluff. “BIuff” means a steep cliff, embankment, hill, or outcropping along a river or
stream, with an average slope of eighteen (18) percent or greater measured over a
horizontal distance of fifty (50) feet or more, and that rises at least twenty-five (25) feet

above the ordinary high water mark of the river or stream.

Commissioner.  “Commissioner” means the Commissioner of the Minnesota
Department of Transportation or, if either the position of Commissioner or the Minnesota
Department of Transportation shall no longer exist or serve its present functions, such
successor state official or officials or entity or entities as shall either singularly or

collectively perform or serve such functions.

Dwelling. “"Dwelling” means any building or portion thereof designed or used as a

residence or sleeping place of one or more Persons.
Effective Date. “Effective Date” means the effective date set forth in Section XIX.

Permitted Residential Areas. “Permitted Residential Areas” means the areas listed
on Exhibit B — Legal Descriptions of Parcels in Permitted Residential Areas and shown on

Exhibit C ~ Map of Permitted Residential Areas, both attached hereto and made a part
hereof, all of which have been designated based on the following criteria/findings
related to each listed neighborhood:

a. Low accident probability;
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14.

15.

16.

17.

18.

19.

20.

21,

22.

b.  Aircraft accident and site characteristics;

c.  Adjacency to large open areas;

d.  Economic effects of residential use restrictions and/or designation of existing
residential uses as non-conforming; and

I, Other material factors deemed reievant by the governmental unit in distinguishing

the area in question as a Permitted Residential Area.

FAA. “FAA" means the Federal Aviation Administration or, if the Federal Aviation
Administration shall no longer exist or serve its present functions, such successor federal

entity or entities as shall either singularly or collectively perform or serve such functions.

FAA 7460 Obstruction Evaluation. Established FAA process for conducting
aeronautical studies conducted under the provisions of Title 14 CFR, Part 77 (for
proposed construction or alteration) or Federal Aviation Act of 1958 (for existing

structures), or any successor to this process.

FCM Zoning Map. “FCM Zoning Map” means the Flying Cloud Airport Zoning Map as
defined in Section VI.C.

Fuel, “Fuel” means any petroleum product, including natural gas, used to produce heat
or power by burning.

Lot. “Lot” means a designated parcel, tract, or area of land established by plat or

subdivision, or otherwise permitted by law.

Low Density Residential Structure. “Low Density Residential Structure” means a
single-family or two-family home.

Low Density Residential Lot. “lLow Density Residential Lot” means a single Lot
located in an area which is zoned for single-family or two-family residences and in which

the predominant land use is such type of residences.

21.Nonconforming Use. “Nonconforming Use” means any pre-existing Structure or
use of land which is inconsistent with the provisions of this FCM Zoning Ordinance or an

amendment hereto.

Nursing Home. “Nursing Home” means a building or structure where aged or infirm
people reside on a twenty-four (24) hour basis in order to receive nursing care and
related services and includes assisted living facilities licensed by the Minnesota
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23,

24.

25,

26.

27.

28.

29,

30.

Department of Health to provide individualized home care services or home care
management services to facility residents either by the management or by providers

under contract with the management.

Person. “Person” means any individual, firm, partnership, corporation, company,
association, joint stock association, or body politic, and includes a trustee, receiver,

assignee, administrator, executor, guardian, or other representative.

Planned. “Planned” means proposed future Airport developments and improvements
indicated on a planning document having the approval of the FAA, the Minnesota
Department of Transportation, Office of Aeronautics, and the Metropolitan Airports

Commission.

Precision Instrument Runway. “Precision Instrument Runway” means a Runway
having an existing instrument approach procedure utilizing an instrument landing system
(ILS), or a precision approach radar (PAR), and a Runway for which a precision

instrument approach procedure is Planned.

Runway. "Runway” means any existing or Planned paved surface of the Airport which
is specifically designated and used or Planned to be used for the fanding and/or taking
off of aircraft. The individual Runways at the Airport are defined in this FCM Zoning

Ordinance based on the compass heading of landing aircraft.

Runway 10R-28L. "Runway 10R-28L" means the 5,000-foot runway. Runway 10R is a
Precision Instrument Runway and Runway 28L is a Non-precision Runway. Both the
Runway 10R and 28L ends are within the City of Eden Prairie.

Runway 10L-28R. “Runway 10L-28R” means the 3,900-foot Non-precision Runway at
the Airport whose 10L and 28R ends are within the City of Eden Prairie.

Runway 18-36. "Runway 18-36" means the 2,691-foot runway. Runway 18 is a Visual
Runway and Runway 36 is a Non-Precision Runway. Both the Runway 18 and 36 Ends
are within the City of Eden Prairie.

Runway Protection Zone. “Runway Protection Zone” means a zone mandated by
FAA regulations that is longitudinally centered on the extended centerline at each end of
Runways 10R-28L, 10L-28R, 18-36, whose inner edge is at the same width and
elevation as, and coincides with, the end of the Primary Surfaces for Runways 10L-28R
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31.

32,

33.

34.

35,

36.

and 10R; starts at a width of 500 feet for Runway 28L and 250 feet for Runways 18-36;
and that extends outward a horizontal distance of 1,000 feet expanding uniformly to a
width of 700 feet for Runways 10L-28R and 28L; extends outward a horizontal distance
of 1,000 feet expanding uniformly to a width of 450 feet for Runways 18-36; extends
outward a horizontal distance of 2,500 feet expanding uniformly to a width of 1,750 feet
for Runway 10R. .

Safety Zones. “Safety Zones” means the land use zones established in Section V.A.

School. “School” means any private or public educational institution for people in
kindergarten through grade twelve (12) and any private or public day care or pre-school
facility that enrolls more than fifty (50) children.

S/ope. “Slope” means an incline from the horizontal expressed in an arithmetic ratio of

horizontal magnitude to vertical magnitude.

Slope = 3:1 = 3 ft. horizontal to 1 ft. vertical

Structure. “Structure” means anything anchored, attached, built, constructed, erected,
gathered, located, placed, or piled on the ground or in or over a water body, whether
temporary or permanent, moveable or immovable, including antennae, buildings,
canopies, cranes, decks, derricks, docks, edifices, equipment, fences, overhead
transmission lines, patios, piers, piles, ponds, posts, roadways, signs, smokestacks,
towers, utility poles, wires, and anything attached to any of the foregoing either

temporarily or permanently.
Tree. "Tree” means any object of natural growth.

Zoning Administrator. “Zoning Administrator” means the public official in each
affected municipality and at the Metropolitan Airports Commission as set forth in
Section XII.B.

B. Rules Of Construction. In the construction of this FCM Zoning Ordinance, the following

rules shall be observed and applied, except where the context clearly indicates otherwise.

1.

Computing Time. In computing the period of time within which an act is to be done,

the first calendar day from which the designated period of time begins to run shall not
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be included. The last day of the period shall be included, unless it is a Saturday, a
Sunday, or a legal holiday, in which case the period shall run until the end of the next
day which is not a Saturday, Sunday, or legal holiday.

2. Conflicts Between Ordinance Provisions. If a provision of this FCM Zoning
Ordinance conflicts with any other provision of this FCM Zoning Ordinance, the more
restrictive provision shall prevail.

3.  Height. “Height” shall be expressed as elevation in feet above Mean Sea Level, North
American Vertical Datum, 1988 Adjustment, except in reference to maximum
construction height without an Airport Zoning Permit when it shall be expressed as
distance in feet above curb level or above natural grade, as the context and
Section IX.B.1. require, or as distance in feet above ground shown on the Maximum
Construction Heights Without Permit Plates in the FCM Zoning Map.

4. Including, Not Limited To. The word “including” means including but not limited to.

5. Land To Include Water Surfaces And Bodies. The word “land” shall include water
bodies and surfaces for the purpose of establishing Airspace Zones and Safety Zones.

6. May, Permissive. The word "may” is permissive.

7. Shall, Mandatory. The word “shall” is mandatory and not discretionary.
Singular And Plural. The singular shall include the plural, and the plural the singular.

9. Tense. The present tense shall include the future.

SECTION 1V. AIRSPACE OBSTRUCTION ZONING

A.

Airspace Surfaces And Zones. In order to carry out the purpose of this FCM Zoning

Ordinance as set forth in Section 1., the following Airspace Surfaces and Airspace Zones are

hereby established, subject to the airspace zoning limits in Section VI.A.

1.

Primary Surface. An imaginary surface longitudinally centered on each Runway
extending two hundred (200) feet beyond each end of Runways 10L-28R, 10R-28L, 18-
36, and having a width of five hundred (500) feet for Runways 10L-28R, and 18-36 and
one thousand (1,000) feet for Runway 10R-28L. The elevation of any point on the
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