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PROJECT OVERVIEW
INTRODUCTION
The City of Seattle, together with the Seattle skateboarding community, is seeking a site to build a new skatepark to
replace the Seattle Center Seask8 skatepark, which will be demolished in the fall of 2018 as part of a planned renovation
of the KeyArena. The City selected Grindline Skateparks, Inc. to perform a feasibility study on three sites preselected by a
working group of City staff with input from the Seattle Center Skatepark Coalition (SCSC). Grindline has applied its experience in skatepark design and construction to evaluate each of the three sites, take inventory, research public records,
and analyze each site’s Strengths, Weaknesses, Opportunities and Threats to determine if any and/or all of these sites
is conducive to the construction of a cast-in-place concrete skatepark of approximately 10,000 square feet to replace
the existing facility.
The three study locations are as follows (See appendix A for aerial maps and boundaries identiﬁed):
Lake Union Park: Two potential areas within Lake Union Park were identiﬁed. The ﬁrst was the gravel area that runs
along the South Edge of the park along Valley Street, just west of the SDOT/Center for Wooden Boats parking lot. The
second is a waterfront turf area located at the Northwest Corner of the park East of Westlake Avenue and South of Kenmore Air.
SDOT Right of Way: This site was formerly a piece of Broad Street prior to the street’s rerouting for the State Route 99
Tunnel construction. It sits east of 5th Avenue North, North of Thomas St, and west of Taylor Avenue North. A commercial parking lot and a building leased to Ride the Ducks of Seattle border the northwestern edge of the property, and
an electrical substation owned by Seattle City Light borders the southeast edge.
Broad Street Green: This site is located on the Seattle Center Campus, west of the intersection of Broad Street and 5th
Avenue North. The Space Needle and Space Needle Loop (Space Needle Entry Area) boarder the site to the west and
northwest.
The City of Seattle and SCSC will use the ﬁndings in this report to inform the ﬁnal site selection. It should be noted that
other factors beyond the scope of this report , such as land acquisitions/ownership exchange, permitting timelines,
stakeholders to the current potential and adjacent sites, etc., will be taken into consideration prior to selection

BACKGROUND
In 1993, The City of Seattle built the ﬁrst Seattle Center skatepark in the parking lot located along the East Side of 5th
Avenue North, just south of Republican Street. The park hosted different conﬁgurations of wood and metal ramps until
a cast-in-place facility was constructed and completed in the summer of 2000. In 2005, The Bill and Melinda Gates
Foundation announced that it was to purchase the land where the skatepark was located in order to construct its new
global headquarters. The skatepark was eventually closed down in 2007 and demolished. The Seattle Center found a
location for a new park to replace the old, by retroﬁtting it into the roof of the Key Arena catering kitchen on the site of
the former Seattle Center Pavilion “A” building which was torn down to accommodate the skatepark. This facility was
constructed and completed in July of 2009. The design and construction of the park included artwork by Perri Howard, which consisted of glass panels showing semi translucent, enlarged images of used skate decks. Desire has been
expressed to re-contextualized this artwork into the future facility.
In December 2017, the City of Seattle executed a Memorandum of Understanding with the Oak View Group, a private
developer, to allow for the redevelopment of the KeyArena into a modern, world-class venue for sports and entertainment. Demolition of the current skatepark will unfortunately be required as part of the proposed Seattle Center Arena
Renovation Project. The skatepark is currently set to be demolished in the fall of 2018.

PROCESS
Grindline, City of Seattle staff, and SCSC representatives held a kick-off meeting in May to make team introductions,
review the initial overall project schedule, and clarify project deliverables and expectations.
Next, the team conducted site visits to the four locations listed in the introduction. Prior to the visits, Grindline created
an internal checklist of items to be noted based on ﬁeld observations at each site. This checklist was then used to create
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a matrix showing how characteristics of the three sites compared to one another. The info contained in the matrix was
then used to create SWOT (Strengths, Weakness, Opportunities, and Threats) Analysis for each proposed location.
Finally, our team used the above referenced items to create brief narratives for each site to summarize its compatibility
with skatepark design and construction. Estimates of probable costs were then created based on these narratives, and
reﬁned site-speciﬁc project schedules were developed.
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LAKE UNION PARK

VALLEY ST

SWOT Analysis by Grindline Skateparks

STRENGTHS
• Close proximity to public
transportation
• Lots of existing pedestrian
circulation
• Existing buffer from vehicular
traffic

• Site is ﬂat
• Highly visible
• Ample size for replacement
target (12,300 total sq ft
available)
• Existing security lighting

WEAKNESSES
• Limited parking
• Contaminated undocumented ﬁll
• Potential liquefaction of soil
(causing settling, shifting of
concrete)
• High Water Table

• Portion of existing grade may
be on top of concrete piles and
foam – load limits
• Shoreline Permit Required (3-6
Month Lead time depending on
scope)

OPPORTUNITIES
• Framed views of passive park area
and Lake Union
• Close proximity to shops and
restaurants

• Existing utilities nearby will likely
make adding a drinking fountain
feasible

THREATS
• Current park development
funded partially by private funds/
donors
• Deed restriction constraints
would require RCO review which
meets once, quarterly. RCO
could potentially require a site
swap of waterfront property.

• Clashing of usage types (passive
vs active)
• Conﬂict with potential future
market
• Adjacent parking lot is limited in
size but may offer opportunity to
serve as pick up/drop off area.
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LAKE UNION PARK

WESTLAKE

SWOT Analysis by Grindline Skateparks

STRENGTHS
• Public parking nearby
• Close Proximity to Public
Transportation

Kenmore Air

• Waterfront
• Existing security lighting
• Existing pedestrian circulation

WEAKNESSES
• Limited parking
• Contaminated undocumented ﬁll
• Potential liquefaction of soil
(causing settling, shifting of
concrete)
• High Water Table

• Portion of existing grade may
be on top of concrete piles and
foam – load limits
• Shoreline Permit Required (3-6
Month Lead time depending on
scope)

OPPORTUNITIES
• Lake views
• Existing trees along Western
edge of site
• Close to Kenmore Air (noise
should not be an issue)

• Suitable for a unique skatepath
layout
• Existing utilities nearby will likely
make adding a drinking fountain
feasible

THREATS

NW Native Canoe Center
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• Lake Union very close (too
close?) to available area
• Lake level may rise up to 2’ in
winter months
• Geese
• Future Development of NW
Native Canoe Center

• Current park development funded
partially by private funds/donors
• Deed restriction constraints
would require RCO review which
meets once, quarterly. RCO
could potentially require a site
swap of waterfront property.

SDOT ROW SITE

SWOT Analysis by Grindline Skateparks

STRENGTHS
• Ample size for replacement
target (22,700 total sq ft
available)
• Close Proximity to Public
Transportation

• Existing surface was previously
road base, likely well compacted
subgrade

WEAKNESSES
• Next to substation
• Onsite parking limited

• Potential vehicular/user conﬂicts

OPPORTUNITIES
• Possible art wall to screen
substation
• Replacing similar sized area of
impervious soil (permitting relief?)
• Likely not a lot of current owner/
stakeholder opposition
• Close to Seattle Center and its
amenities
• Views of Lake Union
• Potential split facility with
designated beginner area
• Ride the ducks Access could
serve as potential pick up/drop
off area

• Future development may provide
additional shade/screening to the
elements
• Several Parking options in close
proximity to site
• Existing utilities nearby will likely
make adding a drinking fountain
feasible
• Existing/future planned
surrounding buildings and usages
make a roof structure feasible at
this location, it would likely not be
met with strong opposition.

THREATS
• Ride the Ducks adjacent to site

• Visibility is limited from the Southeast
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BROAD STREET GREEN

SWOT Analysis by Grindline Skateparks

STRENGTHS
• Highly Visible
• Several existing pedestrian
connection points
• Existing Tree Buffer

• Located on Seattle Center’s main
campus
• Close Proximity to Public
Transportation

WEAKNESSES
• Limited footprint (at 9,650 sq ft
total footprint, less than target of
10,000 sq ft skateable footprint)
• The size of the current site does
not offer opportunity for future
expansion

• Soil Drainage issues (subsurface
drainage and over excavation
likely required)

OPPORTUNITIES
• Events in conjunction with
Seattle Center
• Existing Seattle Center amenities
can be utilized
• Slight side slope could support
“shelved” approach

• Existing utilities nearby will likely
make adding a drinking fountain
feasible

THREATS
• Close proximity to Space Needle
entry/drop of area which could
pose potential user conﬂicts
(Space Needle patrons vs
skatebaorders)
• Close proximity to “Black
Lightning” sculpture which could
be potentially tempting to skate
• Potential conﬂict with Space
Needle
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• Minimal parking in close
proximity to site
• Existing “open space” use of the
area may mean any sort of roof
structure would receive high
opposition from existing users,
stakeholders, and neighboring
properties at this site. For this
reason a roof structure may not
be feasible at this location

FEASIBILITY OF SKATEABILITY
What Size and Types of Skate Terrain Will Each Site Support?
LAKE UNION PARK
Valley St Location: The overall available build out footprint is approximately 12,340 sq ft (In order to maintain current
major pedestrian thoroughfares). It is estimated that at a minimum, 85% of this total area could be used as skateable
concrete terrain (allowing 15% for buffers, screening, viewing areas, and connections) which would provide 10,490 sq
ft for skateable terrain. The site topography is ﬂat. Speciﬁc soil information was not available, however it seems to be
generally known that the majority of all of Lake Union Park contains contaminated soils, and a portion of the park is also
constructed on concrete pilings and foam blocks. Liquefaction is also a factor on this site which can cause unfavorable
settlement to slab on grade concrete. The water table is likely to be very near the existing surface. If a skatepark is to be
constructed at this location Grindline would recommend that it be kept at or slightly above (3’ maximum) existing grade
in order to minimize mitigation of contaminated soils and reduce additional loads to minimize potential settlement. It is
not recommended that a bowl or any other features that require ﬁnish grades below existing elevations be constructed
at this site. A street plaza style park would be recommended for this location.
Westlake Ave Location: With an overall available footprint of 7,580 sq feet, and considering that this location possesses
the same soil/water table issues as the other site, our team recommends that this potential site be removed from consideration for this project. This site could potentially however, make a great location of a skateable path or skate dot in
the future.

Highlands Skate Plaza, Bellevue, WA
This park consists mainly of features which replicate that which
would be found in an urban environment, along with some transitional features scattered throughout. The skatepark surface elevations typically sit at or just above existing grade.
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SDOT RIGHT OF WAY
The overall site footprint is approximately 22,700 sq ft. A paved area of about 4,500 sq ft which runs through the site
will need to remain for Ride The Ducks of Seattle vehicular access. This leaves approximately 18,200 sq ft of a buildable foot print. Assuming approximately 15% of this area will need to be used for buffers, screening, viewing areas, and
connections this leaves approximately 15,470 for skateable surface. One consideration could be a “split” park approach,
where the Ride The Ducks access driveway would divide the skatepark into two designated areas. If this approach is
favored, consideration should be given to focus one of the two areas on beginner terrain, and the other on intermediate/advanced terrain. Although site speciﬁc soils and water table information is not available at this time it is assumed
(due to the fact that this site was formerly a portion of Broad St) that the site should consist of well compacted, suitable
soils. This site would support a hybrid style park, which would include both transitional and street terrain features. An
enclosed “stand alone” bowl may be considered to be included after further site information (geotechnical report and
topographical/utility survey) is collected during the design process. Underground utilities are likely located under the
site (as this site was formerly a road way) so a bowl may not be feasible, or the location oif the utilities will dictate where
on the site the bowl could be located.

Jefferson Park Skatepark, Seattle, WA
This park features a large area which consists of both street and
smaller transitional features (top photo) and is complemented by
a large stand alone “ﬂow bowl” which includes transitional walls
from 4’ on depth, and eventually graduating up to 11’ depths.
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BROAD STREET GREEN
The overall identiﬁed buildable footprint is approximately 9,650 sq ft. Assuming approximately 10% of this area will need
to be used for buffers, viewing areas, and connections this leaves approximately 8,685 sq ft for skateable surface. This
particular site is known to contain groundwater very near the surface of the existing turf. It should be assumed that
these soils are non-free draining (likely glacial till), although it is unknown if this groundwater is the actual water table
level or if it is perched groundwater due to the unfavorable soil conditions. Currently an existing subsurface drainage
system is in installed keep the ground water level from rising up to the surface. This system would need to be modiﬁed
in order to accommodate the altered subgrade elevations for the skatepark. It should also be assumed that some level
of over excavation (likely 2-3’) will be required in order to remove the current soil and be replaced with a free draining
select ﬁll material. The site has a side slope to it which the skatepark itself could be “shelved” into the site, and the uphill
(northwest) side could feature smaller transitional elements built into the hillside and street features could be focused
along the downhill (southeast) edge. In order to determine if any features which would include elevations below current
subgrade (such as bowls) would be feasible at this site, further subsurface soil and water table investigations will need
to be completed.

Tom Erlebach Skatepark, Star, ID
This park consists of an equal blend of street/plaza and transitional features. The majority of perimeter elevations are kept
at, or just above existing elevations by using street features to
accommodate elevation changes (above photo) while larger
transitional features are located further inside the skatepark footprint (below photo).
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APPENDIX A
Site Inventory Matrix
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^ĞĂƚƚůĞĞŶƚĞƌ^ŬĂƚĞƉĂƌŬZĞůŽĐĂƚŝŽŶͲ^ŝƚĞ/ŶǀĞŶƚŽƌǇDĂƚƌŝǆ
ĂƚĞ͗ϬϱͬϭϱͬϮϬϭϴ
dŚĞĞǀĂůƵĂƚŝŽŶĐƌŝƚĞƌŝĂŝŶƚŚĞĨŽůůŽǁŝŶŐŵĂƚƌŝǆŝƐďĂƐĞĚŽŶƐƚĂŶĚĂƌĚƐŝƚĞŝŶǀĞŶƚŽƌǇΘĂŶĂǇůƐŝƐ͕ĂƐƵƐĞĚŝŶƚŚĞƐƚĂŶĚƌĚĚĞƐŝŐŶƉƌŽĐĞƐƐ͕ďƵƚŵŽƌĞƐƉĞĐŝĨŝĐĂůůǇĂƉƉůŝĞĚƚŽƚŚĞĚĞƐŝŐŶĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶŽĨƐŬĂƚĞƉƌŬƐ͘ƌŝƚĞƌŝĂŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞŝƚǇŽĨ
^ĞĂƚƚůĞŝƚǇǁŝĚĞ^ŬĂƚĞƉĂƌŬWůĂŶ;ƌĂŝ:ĂĐŬƐŽŶůůŝƐŽŶDƵƌĂŬĂŵŝ͕>>͕ϮϬϬϳͿĂŶĚƚŚĞ^ĞĂƚƚůĞŶĞƚĞƌ^ŬĂƚĞƉĂƌŬŽĂůŝƚŝŽŶ>ĞƚƚĞƌĚĂƚĞĚ:ĂŶƵĂƌǇϰƚŚ͕ϮϬϭϴ
>ĂŬĞhŶŝŽŶWĂƌŬ

ƌŽĂĚ^ƚƌĞĞƚ'ƌĞĞŶ

^KdZŝŐŚƚŽĨtĂǇ

^ŽŝůŽŶĚŝƚŝŽŶƐ

dŚĞĐƵƌƌĞŶƚĞǆŝƐƚŝŶŐƐŽŝůŝƐĐŽŶƚĂŵŝŶĂƚĞĚ͘dŚĞƌĞŝƐƉŽƚĞŶƚŝĂůůŝƋƵĞĨĂĐƚŝŽŶƚŚƌŽƵŐŚŽƵƚƚŚĞƐŝƚĞ͘

tĞƚƚŽƉƐŽŝůŝƐƉƌĞƐĞŶƚŽŶƚŚŝƐƐŝƚĞͲϯ&ĞĞƚŽĨKǀĞƌǆĐĂǀĂƚŝŽŶŝƐĂƐƐƵŵĞĚƚŽďĞƌĞƋƵŝƌĞĚ͘

hŶŬŶŽǁŶͲdŚĞƐŝƚĞǁĂƐĂŶŽůĚƌŽĂĚ͕ƐŽƉƌŽƉĞƌůǇĐŽŵƉĂĐƚĞĚŶĂƚŝǀĞͬďĂƐĞŝƐĂƐƐƵŵĞĚƚŽĞǆŝƐƚďĞŶĞĂƚŚ

tĂƚĞƌdĂďůĞ

tĂƚĞƌƚĂďůĞŝƐĂƚ>ĂŬĞ>ĞǀĞůнͲϮΖ͘dŚĞǁĂƚĞƌƚĂďůĞŝƐŵĂĚĞϮΖŚŝŐŚĞƌŝŶǁŝŶƚĞƌĨŽƌƚŚĞ^ĂůŵŽŶ͘

hƚŝůŝƚŝĞƐ

hƚŝůŝƚŝĞƐĂƌĞůŽĐĂƚĞĚƵŶĚĞƌƚŚĞƉĂǀĞƌƐƵƉƚŚĞĐĞŶƚĞƌŽĨƚŚĞƉĂƌŬĨŽůůŽǁŝŶŐdĞƌƌǇ^ƚ͘

ŚŝŐŚǁĂƚĞƌƚĂďůĞĞǆŝƐƚƐĂŶĚŐƌŽƵŶĚǁĂƚĞƌŝƐƉƌĞƐĞŶƚŽŶƚŚĞƐŝƚĞ͘ͲƌĂŝŶĂŐĞŝƐƐƵĞƐĂƌĞĂůƐŽƉƌĞƐĞŶƚ͘ tĂƚĞƌdĂďůĞŝƐƵŶŬŶŽǁŶĨŽƌƚŚŝƐƐŝƚĞ͘
dŚĞƌĞŝƐůĞĐƚƌŝĐĂůŝŶƚŚĞ^ƚƌĞĞƚ͘KŶƐŝƚĞƐƵďƐƵƌĨĂĐĞƐƚŽƌŵĚƌĂŝŶĂŐĞΘƉŽƚĞŶƚŝĂůƐĞǁĞƌƚŝĞŝŶ
ĐŽŶŶĞĐƚŝŽŶĂƌĞƉƌĞƐĞŶƚ͘
hƚŝůŝƚŝĞƐĞǆŝƐƚŶĞĂƌƚŚĞƐŝƚĞ͘

ĂƐĞŵĞŶƚƐ

ǆŝƐƚŝŶŐĂƐĞŵĞŶƚƐĂƌĞƚŚĞDK,/ƉĂƌŬŝŶŐůŽƚΘ&ŝƌĞĐĐĞƐƐ>ĂŶĞĨŽƌDK,/͘

KĨĨƐĞƚĨƌŽŵ^ƚƌĞĞƚͲdǇƉŝĐĂů͕^ŝĚĞǁĂůŬ͘

ZŝĚĞƚŚĞƵĐŬƐĐĐĞƐƐĂƐĞŵĞŶƚůůĞǇtĂǇƚŽƌĞŵĂŝŶ;^ŝƚĞǁŝůůŶĞĞĚƚŽďĞΗƐƉůŝƚΗͿsKZηϳϴϭϰϭ

^ŝƚĞdŽƉŽŐƌĂƉŚǇ

sĂůůĞǇ^ƚ͘^ŝƚĞ͗&ůĂƚtĞƐƚůĂŬĞ^ŝƚĞ͗^ůŝŐŚƚƐůŽƉĞƚŽǁĂƌĚƐůĂŬĞ

dŚŝƐƐŝƚĞŚĂƐĂ^ůŝŐŚƚ^ůŽƉĞͲ^ůŽƉŝŶŐĨƌŽŵEŽƌƚŚǁĞƐƚƚŽ^ŽƵƚŚĞĂƐƚ

dŚŝƐƐŝƚĞŚĂƐĂ^ůŝŐŚƚ^ůŽƉĞͲ^ůŽƉŝŶŐĨƌŽŵ^ŽƵƚŚǁĞƐƚƚŽEŽƌƚŚĞĂƐƚ

ŶǀŝƌŽŶŵĞŶƚĂůŽŶƐŝĚĞƌĂƚŝŽŶƐ

dŚŝƐƐŝƚĞĐŽŶƚĂŝŶƐŽŶƚĂŵŝŶĂƚĞĚ^ŽŝůƐ͘^ŚŽƌĞůŝŶĞWĞƌŵŝƚǁŝůůďĞƌĞƋƵŝƌĞĚďĞĐĂƵƐĞŽĨƚŚĞƉƌŽǆŝŵŝƚǇƚŽ
ƚŚĞůĂŬĞ͘dŚĞƌĞĂƌĞĂďǇ'ĞĞƐĞĂƚEtŽĨƉĂƌŬĂƚtĞƐƚůĂŬĞ^ŝƚĞ͘

^ŝŐŶŝĨŝĐĂŶƚĂĚĚŝƚŝŽŶƚŽŝŵƉĞƌǀŝŽƵƐƐƵƌĨĂĐĞ͕ďƵƚůĞƐƐƚŚĂŶϭĂĐƌĞͲĚŽĞƐŶŽƚƚƌŝŐŐĞƌ^tWWƌĞƋƵŝƌĞŵĞŶƚ͘ ĞǀĞůŽƉŵĞŶƚŽĨƚŚŝƐƐŝƚĞǁŝůůďĞƌĞƉůĂĐŝŶŐƐŝŵŝůĂƌĂƌĞĂŽĨŝŵƉĞƌǀŝŽƵƐ͍

WƌŽǆŝŵŝƚǇƚŽǆŝƐƚŝŶŐĂŵĞŶŝƚŝĞƐ;ŝĨĂŶǇͿ

dŚĞƌĞŝƐƉĂƌŬŝŶŐĨŽƌƚŚĞDK,/ͲůŝŵŝƚĞĚŽŶƐŝƚĞWĂƌŬŝŶŐ͘

^ĞĂƚƚůĞĞŶƚĞƌĂŵĞŶŝƚŝĞƐĐĂŶďĞƵƚŝůŝǌĞĚĨŽƌƚŚŝƐƐŝƚĞ͘

^ĞĂƚƚůĞĞŶƚĞƌŚĂƐƚŚĞĐůŽƐĞƐƚĂŵĞŶŝƚŝĞƐͲĂĐƌŽƐƐƚŚĞƐƚƌĞĞƚ͘dŚĞƌĞĂƌĞŶŽĂŵĞŶŝƚŝĞƐŽŶƐŝƚĞ͘

^ŝƚĞ^ŝǌĞ

sĂůůĞǇ^ƚ^ŝƚĞ͗ϭϮ͕ϯϰϬƐƋ͘Ĩƚ͕͘tĞƐƚůĂŬĞ^ŝƚĞ͗ϳ͕ϱϴϬƐƋ͘Ĩƚ͘

ϵ͕ϲϱϬƐƋ͘Ĩƚ͘

ϮϮ͕ϳϬϬƐƋ͘Ĩƚ͘

ĂƐĞŽĨĞǀĞůŽƉŵĞŶƚ

^ĞĞ͗>ĂŬĞhŶŝŽŶWĂƌŬŐƌĞĞŵĞŶƚŽǀĞƌĂŐĞŽĐƵŵĞŶƚ

ĞǀĞůŽƉŵĞŶƚǁŝůůďĞĚŝĨĨŝĐƵůƚǁŝƚŚƚŽƵŐŚƐŝƚĞĐŽŶĚŝƚŝŽŶƐ͘dŚŝƐŝƐĂǀĞƌǇŚŝŐŚƉƌŽĨŝůĞƐŝƚĞ͘dŚĞŚĞĂǀǇ
ƚƌĂĨĨŝĐŽŶƌŽĂĚ^ƚ͘ĂŶĚƚŚĞĞŶƚƌĂŶĐĞƚŽƚŚĞ^ĞĂƚƚůĞĞŶƚĞƌŵĂŬĞĨŽƌĚŝĨĨŝĐƵůƚĐŽŶƐƚƌƵĐƚŝŽŶĂĐĐĞƐƐ

EĞǆƚƚŽƐƵďƐƚĂƚŝŽŶƚŚĂƚĐĂŶŶŽƚŵŽǀĞ͕ĞĂƐƚƐŝƚĞŚĂƐŶŽǀŝƐŝďůĞĂďŽǀĞŐƌĂĚĞĞůĞŵĞŶƚƐ͘tĞƐƚ^ŝƚĞŝƐ
ƉůĂŶƚŝŶŐƐ͘

^ĞĂƚƚůĞĞŶƚĞƌĐĂŵƉƵƐĂŶĚŚĂƐĨƵůůƚŝŵĞƐĞĐƵƌŝƚǇĂŶĚƉĂƐƐŝǀĞůŝŐŚƚŝŶŐƚŚƌŽƵŐŚŽƵƚƚŚĞĐĞŶƚĞƌ͘

ZŝĚĞƚŚĞƵĐŬƐŝƐůŽĐĂƚĞĚĂƚƚŚŝƐƐŝƚĞ͘dŚĞƌĞĂƌĞ^ƚƌĞĞƚ>ŝŐŚƚƐŽŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐƐƚƌĞĞƚƐ͘

dŚĞƐŝƚĞŝƐĨƵůůǇĞǆƉŽƐĞĚƚŽƚŚĞĞůĞŵĞŶƚƐ͕ƐŽŵĞƚƌĞĞƐĐƌĞĞŶŝŶŐƚŽƚŚĞEtƉĂƌƚŽĨƐŝƚĞ͘

dŚŝƐƐŝƚĞŝƐĨƵůůǇĞǆƉŽƐĞĚƚŽƚŚĞĞůĞŵĞŶƚƐ͘

hŶĚĞƌŐƌŽƵŶĚͬĂƚŐƌŽƵŶĚͬĂďŽǀĞŐƌŽƵŶĚ

ǆŝƐƚŝŶŐ^ĞĐƵƌŝƚǇĂŶĚŽƌͬĂĐƚŝǀĞƵƐĞůŝŐŚƚŝŶŐ
dŚŝƐƉĂƌŬĐŽŶƚĂŝŶƐWĂƐƐŝǀĞůŝŐŚƚŝŶŐĂůŽŶŐƚŚĞƉĂƚŚƐ͘/ƚŝƐƉĂƌƚŝĂůůǇŐĂƚĞĚƚŽƉƌŽŚŝďŝƚƵŶĂƵƚŚŽƌŝǌĞĚǀĞŚŝĐůĞƐ͘

^ƵŶͬtŝŶĚͬZĂŝŶƌĞůĂƚĞĚƚŽƉŽƚĞŶƚŝĂůƐŬĂƚĞƉĂƌŬŽƌŝĞŶƚĂƚŝŽŶ dŚĞsĂůůĞǇ^ƚ͘^ŝƚĞŝƐĨƵůůǇĞǆƉŽƐĞĚƚŽƚŚĞĞůĞŵĞŶƚƐ͘dŚĞtĞƐƚůĂŬĞ^ŝƚĞŚĂƐƐŽŵĞƚƌĞĞƐĂůŽŶŐtĞƐƚůĂŬĞ͘
ĚũĂĐĞŶƚWƌŽƉĞƌƚŝĞƐ͗
hƐĞƚǇƉĞ

dŚŝƐƐŝƚĞŝƐƵƐĞĚĂƐĂWĂƌŬ͘dŚĞtŽŽĚĞŶŽĂƚĞŶƚĞƌĂŶĚDK,/ĂƌĞĂůƐŽůŽĐĂƚĞĚŽŶƚŚŝƐƉƌŽƉĞƌƚǇ͘

dŚŝƐƐŝƚĞƐŝƚƐŽŶƚŚĞƉƌŽƉĞƌƚǇŽĨƚŚĞ^ĞĂƚƚůĞĞŶƚĞƌĂŶĚŝƐĚŝƌĞĐƚůǇďĞŶĞĂƚŚƚŚĞ^ƉĂĐĞEĞĞĚůĞ͘

dŚĞƌĞŝƐŶŽĐƵƌƌĞŶƚƵƐĞĨŽƌƚŚŝƐƐŝƚĞ͘dŚĞƐŝƚĞƐŝƚƐĂĚũĂĐĞŶƚƚŽĂƐƵďƐƚĂƚŝŽŶĂŶĚZŝĚĞƚŚĞƵĐŬƐ͘

&ƵƚƵƌĞĞǀĞůŽƉŵĞŶƚ

dŚĞEtEĂƚŝǀĞĂŶŽĞĞŶƚĞƌŝƐƉůĂŶŶĞĚƚŽďĞĚĞǀĞůŽƉĞĚŝŶƚŚĞEtĐŽƌŶĞƌŽĨWĂƌŬĂůŽŶŐtĞƐƚůĂŬĞ͘

dŚĞƌĞŝƐŶŽĨƵƚƵƌĞĚĞǀĞůŽƉŵĞŶƚƐůĂƚĞĚĂƚƚŚŝƐƚŝŵĞ͘

ŽŶŝŶŐĂŶĚĚĞǀĞůŽƉŵĞŶƚĐŽŶĚŝƚŝŽŶƐƐƵŐŐĞƐƚƐĨƵƚƵƌĞĚĞǀĞůŽƉŵĞŶƚŽĨƵƉƚŽϭϲϬΖ;ϭϱ^ƚŽƌŝĞƐͿ͘dŚĞ
ƐƵďƐƚĂƚŝŽŶĂŶĚZKtĂƌĞŶŽƚŝŶĐůƵĚĞĚŝŶƚŚĞĨƵƚƵƌĞĚĞǀĞůŽƉŵĞŶƚƉůĂŶƐ͘

ŝƌĐƵůĂƚŝŽŶ͗
sĞŚŝĐƵůĂƌ

sĞŚŝĐůĞƐĂƌĞŶŽƚĂůůŽǁĞĚƚŽĚƌŝǀĞŝŶƚŚĞƉĂƌŬ͕ƚŚĞƌĞŝƐƵƚŚŽƌŝǌĞĚDĂŝŶƚĞŶĂŶĐĞsĞŚŝĐůĞĐĐĞƐƐŽŶůǇ͘dŚĞ
>ŝŐŚƚƌĂŝůŝƐĂĚũĂĐĞŶƚƚŽƚŚĞƐŝƚĞ͘
dŚĞƌĞŝƐŚĞĂǀǇǀĞŚŝĐƵůĂƌƚƌĂĨĨŝĐŽŶƌŽĂĚ^ƚƌĞĞƚƚŽƚŚĞĂƐƚͲ^ĞĂƚƚůĞĞŶƚĞƌŶƚƌĂŶĐĞƚŽƚŚĞEŽƌƚŚ

ZŝĚĞƚŚĞĚƵĐŬƐŐŽĞƐŝŶĂŶĚŽƵƚŽĨůŽƚǀŝĂĂůůĞǇ͘

WĞĚĞƐƚƌŝĂŶ

dŚĞƌĞĂƌĞƉĂƐƐŝǀĞĐŽŶĐƌĞƚĞƐŝĚĞǁĂůŬƐƚŚƌŽƵŐŚŽƵƚƉĂƌŬ͘

WĞĚĞƐƚƌŝĂŶ^ŝĚĞǁĂůŬƐƌƵŶĂůŽŶŐƌŽĂĚ^ƚĂŶĚƚŚĞ^ƉĂĐĞEĞĞĚůĞŶƚƌĂŶĐĞ͘

dŚĞƌĞĂƌĞĞǆŝƐƚŝŶŐƐŝĚĞǁĂůŬƐĂŶĚĐƌŽƐƐǁĂůŬƐůĞĂĚŝŶŐƚŽ^tĞŶĚŽĨƐŝƚĞ͘

WĂƌŬŝŶŐ

dŚĞƌĞŝƐƉĂƌŬŝŶŐĂƚdĞƌƌǇΘDĞƌĐĞƌ>Žƚ͕tĞƐƚůĂŬĞĂŶĚŽŶƚŚĞ^ƚƌĞĞƚ͘

WĂƌŬŝŶŐǁŽƵůĚďĞƚŚĞƐĂŵĞĂƐƚŚĞ^ĞĂƚƚůĞĞŶƚĞƌ͕ƵƚŝůŝǌŝŶŐƉĂƌŬŝŶŐŐĂƌĂŐĞƐĂŶĚŽŶƐƚƌĞĞƚƉĂƌŬŝŶŐ͘

KŶ^ƚƌĞĞƚWĂƌŬŝŶŐŶĞĂƌƐŝƚĞ͘dŚĞƌĞŝƐŶŽƉĂƌŬŝŶŐĂƚƚŚĞƐŝƚĞͲ>ŝŵŝƚĞĚ^ƚƌĞĞƚWĂƌŬŝŶŐĂƐƚŽĨƐŝƚĞ;dĂǇůŽƌ
ǀĞ͘ͿŽƌ^ŽƵƚŚ;dŚŽŵĂƐ^ƚ͘Ϳ

WƵďůŝĐdƌĂŶƐŝƚWƌŽǆŝŵŝƚǇ

ƵƐ^ƚŽƉƐΘ^ŽƵƚŚ>ĂŬĞhŶŝŽŶdƌĂŶƐŝƚƐƚŽƉƐŝŶĨƌŽŶƚŽĨ^ŝƚĞ͘

WƵďůŝĐdƌĂŶƐŝƚŝƐůŽĐĂƚĞĚŽŶƌŽĂĚ^ƚƌĞĞƚͲǀĞƌǇĐůŽƐĞƚŽƐŝƚĞ͘dŚĞDŽŶŽƌĂŝůŝƐůŽĐĂƚĞĚŶĞĂƌƐŝƚĞ͘

WƵďůŝĐƚƌĂŶƐŝƚŝƐůŽĐĂƚĞĚŽŶϱƚŚǀĞͬdŚŽŵĂƐ^ƚ͘dŚĞDŽŶŽƌĂŝůŝƐůŽĐĂƚĞĚĂĐƌŽƐƐƚŚĞƐƚƌĞĞƚ͘

ŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐ

dŚĞƌĞŝƐĂ&ŝƌĞĐĐĞƐƐZŝŐŚƚŽĨtĂǇƚŚƌŽƵŐŚƚŚĞƉĂƌŬ͘

ŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞĐĐĞƐƐŝƐǀŝĂƚŚĞ^ƉĂĐĞŶĞĞĚůĞĞŶƚƌĂŶĐĞ͘

^ŝƚĞŝƐĞĂƐŝůǇĂĐĐĞƐƐŝďůĞǀŝĂĂůůĞǇŽƌƌŽĂĚƚŽĂƐƚ;dĂǇůŽƌǀĞ͘Ϳ

sŝĞǁƐĨŽƌƵƐĞƌƐĂŶĚ^ƉĞĐƚĂƚŽƌƐ

sĞƌǇǀŝƐŝďůĞĨƌŽŵĂůůŽĨƉĂƌŬ͘

sĞƌǇsŝƐŝďůĞͲŽŶƌŽĂĚ^ƚƌĞĞƚ͕hŶĚĞƌ^ƉĂĐĞEĞĞĚůĞ

DŽƐƚǀŝƐŝďůĞĨƌŽŵ/ŶƚĞƌƐĞĐƚŝŽŶŽĨϱƚŚǀĞΘdŚŽŵĂƐ^ƚ

WĂƌĞŶƚĂů^ƵƉĞƌǀŝƐŝŽŶ

KƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌǀŝĞǁŝŶŐͬƐƉĞĐƚĂƚŽƌĂƌĞĂƐ

KƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌǀŝĞǁŝŶŐͬƐƉĞĐƚĂƚŽƌĂƌĞĂƐ

KƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌǀŝĞǁŝŶŐͬƐƉĞĐƚĂƚŽƌĂƌĞĂƐ

Wd;ƐĂĨĞƚǇͿƐŝŐŚƚůŝŶĞƐ͕ĞƚĐ͘

dŚŝƐŝƐĂĨůĂƚƐŝƚĞͲǀĞƌǇǀŝƐŝďůĞĨƌŽŵĂůůĂŶŐůĞƐ͘

^ŝƚĞŝƐŝŶĨƵůůǀŝĞǁͲǀĞƌǇǀŝƐŝďůĞĨƌŽŵƌŽĂĚ^ƚƌĞĞƚĂŶĚ^ĞĂƚƚůĞĞŶƚĞƌ͘

^Ƶď^ƚĂƚŝŽŶĐƌĞĂƚĞƐƐŝƚĞůŝŶĞƉƌŽďůĞŵƐ͕ϭϱƐƚŽƌǇďƵŝůĚŝŶŐƐƚŽďĞĚĞǀĞůŽƉĞĚĂƌŽƵŶĚƐŝƚĞ͘

^ŚĂĚĞͬZĞůŝĞĨ

dŚĞƌĞĂƌĞƐŵĂůůƚƌĞĞƐƚŚƌŽƵŐŚŽƵƚƚŚĞƐŝƚĞ͘dŚĞƌĞĂƌĞDK,/ƐŚĂĚĞƐƚƌƵĐƚƵƌĞƐĂƌŽƵŶĚƚŚĞďƵŝůĚŝŶŐ͘

dŚĞƌĞĂƌĞŵĂƚƵƌĞƚƌĞĞƐŽŶƚŚĞtĞƐƚƐŝĚĞŽĨƐŝƚĞ͘

dŚĞ^ƵďƐƚĂƚŝŽŶǁĂůůŵĂǇƉƌŽǀŝĚĞƐŽŵĞŵŽƌŶŝŶŐƐŚĂĚĞ͘

ůĞŶĚŝŶŐĂĐƚŝǀĞƵƐĞ͕ƉĂƐƐŝǀĞƵƐĞ͕ĂŶĚƉƌĞͲĞǆŝƐƚŝŶŐƵƐĞ

DŽƐƚǆŝƐƚŝŶŐĞůĞŵĞŶƚƐŝŶƚŚĞƉĂƌŬǁĞƌĞƉĂŝĚĨŽƌďǇƉƌŝǀĂƚĞĚŽŶŽƌƐ͘dŚŝƐĐŽƵůĚďĞĂŶŝƐƐƵĞƚŽƌĞƉůĂĐĞ
ƚŚĞƐĞĞůĞŵĞŶƚƐǁŝƚŚĂƐŬĂƚĞƉĂƌŬ͘

^ŽŵĞƐĐƌĞĞŶŝŶŐĂŶĚͬŽƌďƵĨĨĞƌƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚďĞƚǁĞĞŶƐĐƵůƉƚƵƌĞĂŶĚƐŬĂƚĞƉĂƌŬ

dŚĞĐůŽƐĞƐƚĐŽŶŶĞĐƚŝŽŶƐĂƌĞ͗sĂůůĞǇ^ƚΘtĞƐƚůĂŬĞǀĞ

dŽ^ĞĂƚƚůĞĞŶƚĞƌͬ^ƉĂĐĞEĞĞĚůĞ͕ƌŽĂĚ^ƚ

ǆƉĞƌŝĞŶĐĞ͗

ŽŶŶĞĐƚŝŽŶƐ

ZŝĚĞƚŚĞƵĐŬǀĞŚŝĐůĞĂĐĐĞƐƐǁŝůůŶĞĞĚƚŽďĞŵĂŝŶƚĂŝŶĞĚ͕ƉĞĚĞƐƚƌŝĂŶƐĂĨĞƚǇǁŝůůŶĞĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚ

dŽ^ĞĂƚƚůĞĞŶƚĞƌ͕ƌŽĂĚ^ƚ͕ϱƚŚǀĞ͕dŚŽŵĂƐ^ƚ
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APPENDIX B
Area Take-offs

21

22

>ĂŬĞhŶŝŽŶWĂƌŬʹsĂůůĞǇ^ƚ^ŝƚĞ
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>ĂŬĞhŶŝŽŶWĂƌŬʹtĞƐƚůĂŬĞǀĞ^ŝƚĞ
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ƌŽĂĚ^ƚ'ƌĞĞŶ^ŝƚĞ
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