Skagit Regional Airport
Land Use Compatibility Study

Prepared for

Skagit County
Port of Skagit County
City of Burlington

By

ReidMiddleton

728 134th Street SW, Suite 200 - - ‘
— o Everett WA 98204 :
., -~ 425/741-3800 (Fax 425/741-3900)
""“-,.___:'_-‘"h_____ - >

e ""I- ow, T,
. - - - ""'- -
-‘,_‘_4 " Mav 2000 o

P ‘\w\;a'{' e
- File No. 23-00-00¢ —a .
. —— 9._ W "



Table of Contents

Page No.
EXECUTIVE SUMMARY E-1
INTRODUCTION 1
LAND USE COMPATIBILITY 1
WY PLANT ...ttt ettt e et e et e e tb e et e e s st e e ssseeaaseesssaeassaeassseensseessseeassseenssaenssaenssaennsseensseesseensses 1
F N 11 0 10) 1 R 0T o - s OSSO SRRR 3
PIanning MEtROAS ........ccuieiiiiiiiicieet ettt ettt s e e st e s aaestae s st e ssbessaasssessaesssesssesssaseesseesssesssesssasssesssenses 3
Variables Affecting Land Use CompPatiDIlity ........c.ceccviriiiiriiiiiiiieriiesiieeieesitesieeeieeeseeeseveeseseesseessseessseesssseenes 3
AIRPORT INFORMATION 4
RUNWAY DALA ..ottt ettt e e et e e et ee e s nteee s nsteeeeanseeesensaeeeensseeesannseeesanssaeesnnsseesannseeennn 5
FOTECAST OF OPETALIONS ...eeuviiniieiieiieitette ittt et et et et et e bt et e bt e bt e bt e bee st enbee st e st enbe e seenseesseesseesseenseesneennes 5
RUNWAY PTOTECTION ZOME ....eouviiniieiieiieiieiieiteiteit et ettt et este e bt esbeenbeebeesbeesseenseenseenseenseenseenseessaesseesssensaenssennes 7
AAPPTOACKHES ....evieiieiiieiiieteeie et e et e te et eeeteeeteetteeeteestesatesseesseesseessteeseesssesseeeseeaseeeseeaseeeseeetaeesbeesaeasteesaeeseessaensaenssennes 7
Traffic Patterns and Wind COVETAZE. .......cccuiviiriirieiieriteeiieeite st stestte st e st e stte st esbeesseesbeesbe e beenbeesseesseesseenseesneennes 8
SUrroUNAING LAnd USE .......ocieiiiiiiieeiieeiieeiesee sttt ettt ettt e bt e bt e teeteeteenseesseenseenseenseenseansesssesnsesnsesnsesnsennsenns 8
COMPATIBILITY POLICIES 9
NOISE COMPALIDIIILY ....eeeeieeeieeeie ettt ettt eteete ettt e et e sttesteesteesteesseesseesseesseesseesseesseesssesssesssesssesssesssenssennns 9
Height COmMPAtIDILILY ...eveeiiieiiiiiieciiesii ettt ettt ettt e bt e bt esteesteebe e bt e seesseesseeseesseenseesseeseenssesssesseesssesssesssenses 9
SATEtY COMPATIDIIIEY ..ee.evieiiieiiieeiie ettt e ee et e et e e st eesteeesseeessae e sseessseessseessseeasseeesseenssesssseesnsseesseensses 10
CONCLUSION 14

APPENDICES

Appendix A Airport Land Use Planning Handbook, CALTRANS Division of Aeronautics (Selected Excerpts)
Appendix B Integrated Noise Model (INM), Skagit Regional Airport Master Plan Update, June 1995
Appendix C 14 CFR Part 77, Skagit Regional Airport Master Plan Update, June 1995

Appendix D Aircraft Accident Safety Zones

LIST OF TABLES

Table 1 - Land Use Planning Strate@IeS........ccuveuieuiriierieeiieieeiesiestesteseesaesseessaesseesseesseesseesseesseesseesssesseesssenses 4
Table 2 - Operations DY AITCTATt TYPE.....iiiiiiiiiiiiiiieeieeteet et ettt et esae st e ssaessaessaesssesseesseesssesseesssasssesssenses 7
Table 3 - Existing Runway Protection Zone DImMENSIONS ...........ceccvieriieriieriieeiieeiieesreesreesreesreesssessseeessseensses 7
Table 4 - Future Runway Protection Zone DIMENSIONS...........ccuerierierienienienieniesteseeseeseeseesnesseesssesseesssenses 7
Table 5 - Suggested Safety CompatiDIlity CIILETIA .......cverierrierrierieriiesteesteesteesteesteesteereeseeseeseeseesseesseesesseens 12
LIST OF FIGURES

Figure 1 — Bayview Ridge Subarea Plan ...........c..cccooviiiiiiiiiiieiececeeesteste ettt s 2
Figure 2 — AIrport Layout PIAN.........cccciiiiiiiii ettt e e b e et e e ssseesssaesnsaeensseensseennnes 6
Exhibit 8.2 — Future Off-Airport Land Use (N0iS€ CONLOULS) .....ccveerueerieeriieiieiieieeieeeeeee e seee s Appendix B
Exhibit 7.4 — Airport Airspace Plan (Part 77 SUITaces) .......cccvevieriieriierieeiecieeie et Appendix C
Figure D1 — Airport Accident SAfety ZONES ........ccueevvieriieiiieeiie e et e e eee e sreesreeensee s Appendix D
Skagit Regional Airport May 19, 2000

Land Use Compatibility Study -i- ReidMiddleton



EXECUTIVE SUMMARY

This land use compatibility study evaluates three
issues that could threaten the ability of Skagit
Regional Airport to provide general aviation
services: the safety of both pilots in flight
(height) and the general public on the ground
(safety), as well as adverse impacts to the
surrounding area generated by aircraft noise.
Skagit Regional Airport has been aware of the
height and noise issues for some time and has
taken steps to protect the airport from
encroachment. The Skagit Regional Airport
Master Plan Update, dated June 1995 (master
plan) provides an airspace study and noise
contours, establishing ‘footprints’ that depict
areas of concern. Further, the County has
adopted Airport Environs Ordinances governing
the construction of buildings and tall
towers/structures and noise sensitive land uses
within these areas. This study utilizes the height
and noise findings of the master plan and
anticipates no added impacts to the community.

Through the Washington State Growth
Management Act, the State has recognized the
benefits of aviation and requires every city and
county having a general aviation airport in its
jurisdiction to discourage the siting of land uses
that are incompatible with the airport. The law
specifies that policies to protect the airport be
implemented in the comprehensive plan and
development regulations. Further, the law
requires that an airport land use compatibility
technical assistance program be established and
made available to local jurisdictions. The
Washington State Department of Transportation
Aviation Division (WSDOT) has offered this
technical assistance by adopting Airports and
Compatible Land Use, February 1999
(guidelines). The guidelines address height,
noise, and safety issues. Recommendations
provided for height and noise compatibility
issues concur with those provided in the master
plan and utilized in this study. The
recommendations provided for safety
compatibility introduce a third ‘footprint.” Of the
three compatibility issues, these safety zones

surrounding land use and introduce new impacts
to the surrounding Bayview Ridge community.

The WSDOT guidelines provide safety
compatibility recommendations in a two-step
process. First, safety zones are established based
on historic, nationwide, aircraft accident data.
Second, WSDOT assigns land uses and densities
to each safety zone. Land uses and densities are
intended to reflect the risk of an accident
occurring (i.e., higher risk — less dense, less risk
— greater density). This study utilizes the
prescribed WSDOT safety zones with the
following exception:

e Safety zones for Runway 10-28 (long
runway) have been enlarged to account for
future precision approaches.

This study utilizes the prescribed WSDOT land
uses and densities as follows:

e Local conditions at Skagit Regional Airport
were reviewed to determine where and how
aircraft actually fly, and the impact this has
on potential crash locations and frequency.
Local conditions consider the fleet mix,
traffic patterns, applicable flight rules, and
nighttime operations.

e Land use within each WSDOT safety zone
remained unchanged.

e A range of densities was recommended to
reflect the potential crash locations and
frequencies anticipated for local conditions.
The range is based on densities obtained

from the WSDOT and CALTRANS'
documents.
This study provides recommended safety

compatibility criteria and three figures that may
be used for implementing adopted policies:
Noise Contours, Airport Airspace Plan, and

" CALTRANS refers to the Airport Landuse Planning
Handbook prepared for the California State
Department of Transportation Aeronautics Division,

impose the most restrictive conditions on prepared by Hodges and Shutt, December 1993. This

is the source document for the WSDOT guidelines.
Skagit Regional Airport May 19, 2000
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Accident Safety Zones. The criteria and figures
have been developed to preserve the utility of
the Skagit Regional Airport while taking into
consideration the economic impacts of providing
a high degree of compatibility. In theory,
virtually sterilizing the area around the airport
may provide the highest degree of compatibility,
but such a choice would come with other costs

to the local community (from underutilized
infrastructure, lost taxes, etc.).

Compatibility issues are integrally related with
risk management and Skagit County, the City of
Burlington, the Port of Skagit County, and
members of the community must ultimately
decide the level of protection to be afforded the
airport.

Skagit Regional Airport
Land Use Compatibility Study
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INTRODUCTION

The County, City of Burlington, and Port of
Skagit County (joint planning committee) are
operating under a cooperative agreement to
develop a Comprehensive Plan for Growth
Management for the Bayview Ridge Urban
Growth Area (UGA). As part of this planning
effort, the logical boundary for the Bayview
UGA is being re-evaluated. Established in
conjunction  with  the  Skagit County
Comprehensive Plan (June 1997), the original
Bayview Ridge UGA boundary included the
Skagit Regional Airport property as well as
neighboring residential, commercial, industrial
and undeveloped areas. The Bayview Ridge
UGA was challenged and appealed to the
Western Washington Growth Management
Hearings Board (WWGMHB). In January 1998,
the WWGMHB issued its Final Decision and
Order (Case No. 97-2-0060c) which invalidated
the Bayview Ridge UGA with the exception of
Port of Skagit County owned properties. In
September 1999 an interim ordinance (#17568)
was adopted by the County that extended the
Bayview Ridge UGA boundary to include
additional neighboring industrial property,
established use restrictions and requirements for
public facilities and services, and committed the
County to conducting a subarea plan for the
UGA (Figure 1). In September, the WWGMHB
as part of a Stipulation and Order rescinded their
earlier order of invalidity for the Bayview Ridge
UGA provided that the provisions of Interim
Ordinance #17568 remain in effect.

At this time, the County, City and Port may find
it desirable to further expand the UGA boundary
to include neighboring residential properties
including: the Skagit Golf Country Club, other
existing developments, and some vacant parcels
within the UGA. Such amendments to the UGA
may impact the Skagit Regional Airport as
current land use designations will likely change,
allowing for an increase in development activity.
The joint planning committee desires to provide
guidance to the County on policies governing
land use near the airport as well as on
development ordinances that may be needed to
protect against encroachment.

In addition, through the Washington State
Growth Management Act, the State has
recognized the benefits of aviation and requires
every city and county having a general aviation
airport in its jurisdiction to discourage the siting
of land uses that are incompatible with the
airport. The policy to protect airport facilities
must be implemented in the comprehensive plan
and development regulations as they are
amended in the normal course of land use
proceedings.

It is the intent of this study to offer guidance to
the joint planning committee regarding the
prevention of incompatible land use
development and the preservation of the utility
of the Skagit Regional Airport. If compatibility
between an airport and its surroundings is to be
achieved, designation of appropriate land uses is
essential. This is particularly true in a
developing area as good planning now can avoid
significant conflicts later.

LAND USE COMPATIBILITY

Why Plan?

The purpose of land use planning within the
airport environs is to protect the airport from
encroachment of incompatible land uses.
Airports are unique facilities in that they occupy
large parcels of land, have unique siting
requirements, produce noise, and generate
complex safety concerns all of which impact
neighboring communities. Because of their
unique characteristics, airports cannot be easily
relocated. Airports are also essential public
facilities that provide the community with
business opportunities and general aviation
services. The goal of land use compatibility
planning is to maintain long-term compatibility
between neighboring land uses and to preserve
the airport.

Compatibility issues generally focus on three
areas: the safety of both pilots in flight (height)

Skagit Regional Airport
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and the general public on the ground (safety), as
well as the adverse impacts to the surrounding
area generated by aircraft noise (noise). Any of
these three issues could threaten the ability of
the airport to provide general aviation services.
Should height hazards or obstructions to
airspace be constructed on land outside the
airport boundary, there is potential that a safe
approach, as designated by the FAA, may no
longer be available and the functionality of the
airport may be in question. Unlike height
hazards, neither safety of the public on the
ground or noise issues directly impact the
airport’s functionality. Rather, these issues are
believed to threaten airport viability as public
opinion may swing, determining the airport to be
a nuisance and ultimately causing the airport to
restrict operations or cease to exist. Noise is
often perceived to be the most significant of the
adverse impacts associated with airport activity
and mitigating noise impacts is not new. While
not as prevalent, safety of the public on the
ground may also pose a threat to airport
viability. Should an aircraft accident in a
developed area occur, it hardly ever results in
pressure to eliminate the conflicting land use;
rather the pressure inevitably is to restrict or
close the airport.

Authority to Plan

Laws and statutes enacted by the U.S. Congress
and the Washington State Legislature typically
set general requirements and the authority for
administrative adoption of more detailed
regulations and policies. With respect to
airports, most of the administrative actions are
taken by the Federal Aviation Administration
and the Washington State Department of
Transportation Division of Aviation. Land use
compatibility planning around general aviation
airports is required pursuant to RCW 36.70.547
and RCW 36.70A.510 which amended the
Growth Management Act. The law requires
every city and town, code city, charter city and
county having a general aviation airport in its
jurisdiction to discourage the siting of land uses
that are incompatible with the airport. These
laws and regulations establish the basis for local
development of airport plans, analyses of airport
impacts, and enactment of compatibility
policies. It should be stressed that promotion of

compatible land uses must be accomplished at
the local level as local governments have the
authority to direct land use development.

Planning Methods

There are many approaches that legitimately can
and have been taken in the preparation of airport
land use compatibility plans. No two airports are
the same, and planning analyses must consider
the location and configuration of the airport as
well as the extent of the noise and safety impacts
associated with each facility. Federal and state
agencies have an interest in preserving the
existing system of airports, and to that end, have
offered various guidelines and models that can
be used to assess airport impacts. This report
recognizes these available tools and has adapted
them to meet the local conditions of the Skagit
Regional Airport and the surrounding Bayview
community. In addition, the Skagit Regional
Airport Master Plan Update (June 1995)
provides forecasts of future use and portrays
ultimate development conditions for the airport.
To plan for future conditions the models and
templates utilize the master plan’s forecast data
for the year 2013. A summary of the guidelines
used in preparing this land use compatibility
plan is provided in Table 1. There are key
variables within these guidelines (or input to the
models) that may be modified to reflect local
conditions. These are summarized below and
are provided to serve as a broad overview to the
selected guidelines. For complete discussions of
models and their input, the reader is referred to
the model/report cited. Actual conditions at the
Skagit Regional Airport are described in the
following section, Airport Information.

Variables Affecting Land Use Compatibility

Type of Aircraft

There are many different types of aircraft
varying in wingspan, speed and carrying
capacity as well as in the number and type of
engines. The noises emitted by different types
of aircraft have distinctly different properties.
Similarly, these various aircraft all have specific
performance abilities and limitations. The INM
Noise  model  follows the  operation
characteristics for each type of aircraft using the
airport, and  generates noise  contours
representative of the cumulative fleet mix.

Skagit Regional Airport
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Research on aircraft accidents has also revealed
different crash patterns for single-engine
airplanes as opposed to multi-engine airplanes.
Crashes involving multi-engine airplanes,
including jets, are comparatively more stretched

out and scattered than those for single-engine
airplanes. The primary cause for this pattern
being the ability of the pilot to continue flying, if
only for a limited distance, with the one
remaining engine.

Table 1 - Land Use Planning Strategies

Category Objective Guidelines

Noise Minimize the number of people exposed to FAA Integrated Noise Model (Skagit Regional
frequent and/or high levels of airport noise. Airport Master Plan Update, June 1995)

Height Avoid development of land use conditions FAA FAR Part 77, Objects Affecting Navigable

which, by posing hazards to navigation, can
increase the risk of an accident.

Airspace (Skagit Regional Airport Master Plan
Update, June 1995)

Safety Minimize the risks associated with potential

aircraft accidents to both people and property on
the ground and enhance the chance of survival

of aircraft occupants.

Airports and Compatible Land Use, February
1999, WSDOT Aviation Division and Airport
Land Use Planning Handbook, CALTRANS
Division of Aeronautics, December 1993

Types of Flight Rules

Several factors define where the flight routes at
a particular airport are flown. The most
fundamental factor is the distinction between
visual and instrument procedures. Visual Flight
Rules (VFR) operating procedures apply at
airports when weather conditions permit pilots
sufficient time to see a runway for landing as
well as to see and avoid other aircraft in flight
and obstacles on the ground. The minimum
visibility requirement for VFR flight is three
statute miles from the airport. Instrument Flight
Rules (IFR) procedures are required when the
weather conditions are below the minimums for
VFR operations and pilots must rely on the
aircraft’s  instrumentation and electronic
navigational aids. The type of flight rules
present at the airport directly relates to noise,
height and safety compatibility issues.

The imaginary surfaces of FAR Part 77
(defining height hazards) are comprised of a
series of horizontal, transitional and approach
surfaces. These vary based on the type of
operating procedures established for the airport.
Safety and noise hazards are directly related to
where airplanes fly. If an instrument approach is
present at an airport, the variety of flight track
locations are generally more limited than may be
present at an airport operating only under visual
flight rules. Crash patterns indicate that IFR

arrival accidents tend to occur farther from the
end of the runway than VFR accidents.

Flight Patterns
In addition to the flight pattern variations caused

by VFR and IFR procedures, flight patterns vary
based on the type of aircraft, peculiarities of an
airport’s layout, wind coverage, and the position
of a runway relative to major destinations.
Different types of aircraft typically fly different
flight patterns and the fleet mix at an airport will
influence its unique pattern of flight tracks.
Prevalent wind coverage dictates flight patterns
in that pilots need to takeoff and land facing into
the wind. Thus, runway utilization is in large
part determined by wind direction. Often times
pilot preference is a key factor as they execute a
flight pattern that allows them quickest access to
a fixed base operator (FBO), hangar, or their
ultimate destination.

AIRPORT INFORMATION

Information for this compatibility study was
obtained from the Skagit Regional Airport
Master Plan Update, dated June 1995 (master
plan). The master plan includes a determination
of the anticipated growth to be experienced at
Skagit Regional Airport and an evaluation of the
ability of the existing facilities to accommodate
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this demand. The master plan uses a 20-year
planning period that extends through 2013 and
provides a recommended development plan
showing the future needs of the airport. Existing
and future conditions are depicted on the Airport
Layout Plan (ALP) prepared as part of the
master plan and included here as Figure 2. The
master plan encompasses a wide range of issues
and follows the general format recommended by
FAA guidelines (Advisory Circular 150/5070-6,
Airport Master Plans, June 1985). As such, the
primary emphasis of the master plan is on
airport activity and short and long-term facility
needs of the airport. An evaluation of off-airport
land use is also included in the master plan but is
limited to noise impacts generated by the airport.

As previously discussed, there are several
variables related to the airport that impact the
compatibility of surrounding land use. The
master plan was reviewed for these aspects that
affect off-airport land use compatibility and
applicable excerpts are provided below. In some
cases, master plan data was augmented with
input from airport management and this
information is also summarized. For more
detailed information on the Skagit Regional
Airport and for methods and assumptions used
in generating the data, the reader is referred to
the actual master plan.

Runway Data

Skagit Regional Airport has two runways.
Runway 10-28 serves as the primary runway. It
is 5,475-feet long by 100-feet wide and provides
Medium Intensity Runway Lights (MIRLs) and
a Visual Approach Slope Indicator (VASI). The
second runway, Runway 4-22, was recently
reconstructed (previously designated Runway 3-
21) and is 3,000-feet long by 60-feet wide.
Runway 4-22 serves as the crosswind runway
for general aviation aircraft and currently has no
lighting system.

Forecast of Operations

The forecasts of future aviation activity show
that the types of activity at the airport are not
expected to change dramatically in the 20-year
planning period. The airport will continue to
function as the key aviation facility serving
Skagit County. Aircraft operations are forecast

to increase, however, with general aviation
aircraft operations forecast to increase about 90
percent, from 55,230 annual take offs and
landings in 1992 to 100,100 operations by 2013.
The composition of the fleet that is flying these
operations is expected to continue to reflect
national general aviation trends. Future general
aviation operations will continue to be
dominated by business oriented flight, private
transportation, flight training or other forms of
noncommercial activity using single- and multi-
engine piston aircraft. Air cargo operations are
also forecast to increase from 4,300 operations
in 1992 to 7,300 operations in 2013.
Commercial passenger service is forecast to be
feasible during the planning period with airlines
expected to offer about 13 flights per day to and
from the Seattle-Tacoma International Airport
by the year 2013.

Table 2 summarizes the 1992 actual and 2013
forecast operations by aircraft type. The data
shows that in 1992, single-engine aircraft made
up approximately 90 percent of all operations
with multi-engine and larger aircraft making up
approximately 8 percent of the operations. By
2013, these percentages are expected to change
with single-engine aircraft making up 80 percent
of the operations and multi-engine and larger
aircraft making up approximately 19 percent of
all operations. It should be noted that Skagit
Regional Airport is a non-towered facility and as
such does not keep daily counts of aircraft
activity. Rather, aircraft operation counts used in
the master plan analyses are based on airport
management estimates.

Critical aircraft is a designation used by the
FAA defined as the most demanding aircraft
expected to perform 500 annual itinerant
operations at the airport (itinerant means they
are leaving the traffic pattern as opposed to a
local operation that refers to touch and go
patterns used in flight training). Though not a
replacement for the actual fleet mix at an airport,
the critical aircraft is often used by planning
professionals to provide a sense of who uses the
facility. The critical aircraft for Runway 10-28 is
the Swearingen Metroliner, forecast to be the
Boeing 727-100 in the year 2013. The Boeing
aircraft is anticipated not for the purposes of

Skagit Regional Airport
Land Use Compatibility Study

May 19, 2000

ReidMiddleton



i Ramm pa 3
ot = RAFT, ay EXISTING RPL
I _U D G YISUAL ANLY T o SMAEL AIRCRAFT. o
YESTAR M € \£507x 000" x asp EL. 77" | VISUAL QNLY & o
H e T - EL, 90 250° x 1000° x 450 =y 3 %
i . e ey s EL. 68,4° @
m . =10 ] v gl
o S Eiw =
, = o i I
| > % g y - g
! = = % w ""_ N. -4 ]
b - > X Tia =
. z =t u p . 3 2 M - -
£ e X 2] J El.100 s B
: f - = w P Y. ACA T m
: : s O - = JUTURE &P AuE .
o I suyll AIRCRAFY, Ro ¢ s
% SUAL odEY T ] ]
] [ n0D" d LRE ¥
WATER TANK RQAD * * e 230" 2] Tul my & .m =dg =
: 1 mﬂ. e e : D.._’.mwz_zt.. uﬂu\m.‘ é.qu.llﬂ/ 2ad Biz3
. REA — e 0v h PHASE ) $it X
DEVELOPMENT # ...\ iy 68 /ﬂ - HANCARS, TLEDOYNS, & i sfa
o - SN S 2 . ARGO APRON AND CARGO Y 2 Sl e < [z
o Wi N ) r : ] el [
FBO ot / 2N g = . z H]
EXPANSION SIARLIW, & \G% - = 2 =
o N X \./ PHASE 11 FUTURE ] o p— il 3
] N\ FLIGHTLINE EXPANSION & X BEE £
) //A_szn:m & TIEDOWHS} 2
H - E H
ALL WEATHER WIND ROSE _ 2 ANU
WiND COVIRAGE CPERCENT) n [l
HOEFE 8 LD GO WIAE 10 NFE 8B LEc Chodd WIND " m
RUMNLY 10726 so.w " : m , T .
ALRTAT 2Tt 3.6 " s a TUTURL AVIATION elas
— 5,
L e e S S = ! // DEPENDENT DEVILOPMENT z{3o
H 5 o
. d 3. =
Botes o] _ )
1, Cofrusl pavemiant b wb Fumwny 13I8 fa 15,000 Vb for EG
R mirerafl wilh ma, al landipg gear, Slnee e marimum m <
i « walghl ai siryrelt - .- ‘PHASE 1t FUTURE q é
currwaily utihisteg this yukway Jo 1330G Ive. of lave ad (hvos wlreruil apre - b
pretamisantly senligured with siagisemhasl irpe tandng gear, ihls tn sessldared AVIATION DEPINDENT ——lmm mﬂ_umn_ﬂ&q RUNWAY N e
adaquals, wra arilicsl alrereit Por Ruawey $0-E8 are ferscast o 3é b6 Lhe ARC FLICHTLINE EXPANSION ISEE WO .HQZM pr-d
P Ut salugary. Thews alraralt are predemineaily sssligured wilh dual-whavl TE =
lapding gear and Fusge I3 wrighl frem  35.00C Lo BAOOG Ibe. {with an sversgs #f . = d
H0.00% 1sa i It 14 Tovainmendnd Llha pavatnenl digth far Bunway 10-28 ba . - =
srengihenet Lo #0000 fha duslswhes) lamding gear Lo srrommedsia Lhe avitage P T [=]
BN alrernic. ¢, D.I
(3 FUTURE AVIATION s
Z Current pavement strengih a8 Rusway 331 Ls (7,000 [, far alrerait wilh aiugle-whaal i
Lradiag woer. Jines 1hs masumum  aoriifscaled tabeestl moiant of N, RELATED DEVELOPMEN] APPROVAL BLOCK < m =
j sirevelt surrenily wlilisleg Usls cunvey Is 11302 bbs. wr Juvs wnd lhese slvaref age ¢ %, . = Iy & T w
prodeminantiy weafigured wilh siugiewwheel fanding geur, thia la sonabdvred ool oReTET S Sore Q U b4
adequsii Jlkes these cosditlons arv net aspecivd Le change during the forseast Q N )
prriad lrsagibaning of Runwap J-21 Is not required, “ £ —“ O m
X I s peremmandist Lhat Runwuy 321 e shorlosed frow 0,08k Jeal ba 2,000 frol i - [=]
and marremed fram LEQ leat ta B0 Jexl Thie will secommedale £32 of farscut - ’ FUTURE RPZ ¥ H..—”.M-M““uﬂa“dhnmu Skl v G Y ‘h-
eritigul alveralt sipeciod ta uilline Lhla ruavway Lo, emsl) niderafl with lese than 13 b SNALL AIRCRAFT O -
yer sasin L Mé| ViSUAL OFLY ; = m 3
0 h f o ~
4 I e pecommended Lhat Ahe exisling fence bocubod bayond 1he far and of #usway 20 Haeancutaunar 2307 x 1000"x 430 umm.-wnmﬂélgﬂﬂﬂl.l.! “ g e
B relerstod autside Lhe telure £34 and ROFA, Nemeving Lhis shetrusiles wil) OPERATOR . - w o
s provids ihe iuil roquired XA sed ROFA Tor Nusway J-IS. = . RFa A / O o m
; M : —
| 8 & previcisn jasirusssnt appreach Lo Runwey 19 may be pomlble however Lhe Fas . AN . |l [ %}
i Boa yol Lo maks # Final determivalion {a Lhis ragesd IL Je rocemmqunded (hol Lk av i i -L Spnairg b= = R m
slrpett protect (or o fulnrv prouluies inrirumssl appresch Ls Ruawvay 24, & [y b - ] o (4} =
6, The lalitmds and lewgilude Cosrdiinlor [or wdisting rukvay sude wore ohisined H il 3 ‘\" - Y m M O -5
Irsm data pravided by \Be Delonss Wap, Agonay. Thie duin wos selleated > ] —Bols &
during GP3 Hald vurveye far Na3 1 STATE: P
Amevicas Detum  of LP0I WNAD 40, v -
at Ruawey 3+21 wora vulculato waing the o - N R I
H Searing ¢f M 3Y 3T 237 L Thaws sra wonskiared sceuraie for -, . ui
saly and shauld wel ba usnd fur ang sthar purpres. issludag ructine sadior H . Trelure w,
mavigallan, The sxiaking Arpect Rofsranan Foint IARPt wok Laken fraim NOAA'S : A .
Alrpert/Fasiliiy Direstery IHarRel o [}
633 IPAL BJk The iwture ANF wes salauiated weing Lhe uxpieting ANP sndé -v =)
amplaping the maibhodeligy sutllined in ddvisery Circular 160/8300-13 Appendis Fitla Dals o
ulating & mew aRP, 1 - "
T vafl fer Nusway 30-28 Ir thy Twvevimgen Melrwilnes (ARC - LXISTING RPD
WL Futurs gritioul uicersft ior Runwvep J0-28 o forstuet ta be (b Fakhar P27 - SKMALL ALRCRAF . - &
IC Willh Hewsver. siace e sirpert aurreally mesis moet of the design EXISTING NPL YISUAL GNLY 4 — zi 2
Vlakdurde far AKC C » recammended Lie alrpert pratect for SHALL ALRCRAFT 250" 2 18G0° x 430 — Q <
slrerafl pwch ws the Bauisg TIT-190, s Fecuguised Chiv type of nircrat VISUAL oar«. — ot
mare than Uhely mol uilibse the | wnlil wali .In-t_; the Z0-panr < 230'x 1000 ¥ 450 2 5
parted Tur Lhe pur; i paramenl dasiga, Jarvessl aritisal airgrsit wilh am . . -
g Yol Ml earkiv it - . ; CRAPNIC SCALE Z|0F
¥ way HHZS sllews fur « 33 tsel high Bullding, The NRL e w0 . e [Py 222
5 lof & 20 feel Righ bullding, Thal parilea of Lha BRL - [ = D e
thews fram Runsay EEs KL te iha south $hin of Feavay 3oFie DAL sliews for D S ] & o
» 20 lust high buiidiag, FUTURE RPZ- -
ALL AIRCRAFT, ! 1 3
T The enieting Ruawer Yisidliity Lene OAVII bas Sewn qalaulated weing the (¥, XL YISIRILITY Einah + dow 1,
metbedalogy wullined bw advisery Cirquiar |30/3300-13 dpagv 841 ahd sempacta 1000 x 500" x 1730"
—"n'l’ .:-m-l”s_vi:- 0“ Lhe Lue sxlating runways. The aliimate “M-:.—n“l:rr
i | mway 3-21 shifie Ehe RYE ta Vhe marth, The Fid rowilres (he AV Ls -
; wlawr of bpela 16 wrder far planes 1o ste oud be svam fram Bath remwsys. RUNWAY DATA TABLE
| DECLARED DISTANCES KUNWLY fOERTIFICATION EXLFTING 30-20 FUTLRE 10:38 EXLTTING 0321 PUTURE -1
T - FACILITIES IDENTIFICATION TABLE . . RUNYAT PLRCENT CRABIENT 0.547 anr P 0407
Y )4 ar ea ET T LICEXD BUILDINC UYL — e e RUXVAY PERCENT WIND COYERACE FOAT LAKIURED 13 WPKT Tkt 53,67 LASTUMED 1X MPHY ETY T
Lha B4T3 BATS 3041 5041 [0) AIXPOKT MAINTINANCE RUNYAY PAYEWENT $TP AZPHALY Ve ATPRALT BANE
130 8473 [ [Th soat Mw _.”_.ﬂ.".nnn _u..cn:.u.un AUNTAT PAVEMENT JTAXNCIH OX 1000 LAD) 19 AL QLE NOTE 3 ©0 D¥L IEE KOTE LI 37 3L 3EL MOTE M) AAME IEW NOTE 2D
1 3 al UL D
pron o 372 ”_ il 5 o AURYAY LENGTHINIDEH 343y 10w ) scarx 13 3000 2 & EE KaTE 2
FUTURL 3 yoo RUNFATY TAFITY AMEE ALOVINED gons y 320 T4 u 8o san x f20r T g
LT XY I8 R 03 e 2t [C = SERAL 30347 n 120° TeYY g ILF IIL NOTR 4 601 B ' ETT. TS M <
»r.”“. H” Lol 3000 hodod ﬂ“ ”.“n:_.._ ORIECT FHXE AREA smuno $933° ¢ R30° Ta e e st 300" w X0 v %
BeTo ) acoo
Tora e re G EGUIPHERT BUILDINE ACTUAL 0946 8RB0 TATW MY OTE NOTE 43 8351° w 280° 3400 5 230 1% |o
v 2000 00 > o H
[ [T BeTE pre 500 @ TERMINAL/PORT OFFICE BLDG. LEGEND RUNWAY LIGHttHE WIRL win, HONR aug o o b
RUKY o R -
AIRPORT DATA TABLE SecMpTIoN Ll = e ST .= o i = z = x g8
RUNNAY APPROACH CATECORY 0 visualL Prrcin vasuaL TIIUAL
AIRPOAT PEGPERTT LIND — o— | e —_— CAXCLING ME] m.w._lwlF.ﬂn___.u 8) Ll EaLL g8 (¥
DEKurTION EXISTING fo-28 PUTURT 10-18 ZXISTENG G0 TUTURE 033 PAYINERT 1ASPHALD - LGEBAY APPROACH ILOME PART 77 MIQUIRED 201 204 Lren s+ 3 e e bt e e 1 203 w3 JaNT 2AME R .w
ALXPORT TIXMINAL cunx LY uNE sant MK R ACTUAL r01 o1 801 Cemp 1zl aty ron o .m
ARPONT CLIVATION o FTTT) [ - [T ON-ALRPIET DULLOLHG _“Hull_ m._,h X RUKYAY MaBXINGS vESUAL viztfak | reectmon | wnrquion | viuar YL 2T P R «
ABF COORDINATES QIX NOTK & Lat) ¥ 4a-2010" M ARTRAI0M4 » aazrre ¥ eamrinme CRADCALE FRATURES - - - - RUNTAY ENE CORDINATEI OEE b0t 4y WAL ] W amramaoe | A 4otiTost T EN) ® searae | K snr oo o aurareosett 4o rioe et .u..u
L i = rEaRLIY Y e — X o FUILDING RENTEICTION LIAK | 7= w— —— — Bil— frem == 7 T MR e LONG. | ¥ IS 3ai” W a8 3aug il T T sl wrases lvuzemerrarnaassaant | © 0 |
MATWETX: DECLINATION Tt § AOURCEANYY U3C3 JaMx B E SOURCEINTI U3CE e SISt FEED ARLA - OFh e | e = T A IKITAMUMERTATION AND APFPROLCK alm LT LEL NALSR ALk wonk | mowe WANE 2amg m .M @
BEik AR BAILY TEMFIRATURE | T3t aux Ak Taug owILCT paIx TONE et e QWL = | o = —— - 0PI Yisuar ats vaxi-4 viaz e d LI wong | woux Lanx P 8% |uw
¥ p e m = A— AUHPORT RETTRIN Y . . e (<
- AIRFINT REFEARNCH CODE LARCH »1 (] A b EUNWAY SAPEIT AREE | e e o A | = - — xa CX LODE rane SEE ¥OTK T 9 e Al [ T 85E |8
' WFAY APXYRE LIYEL ULty TRANITONT unLIrY Uty J— " \ﬂlllnl.li\ CRITICAL AINCHLAFY LYERINGEN METAG BOLIYA TITIO0 CEIINA {TE AERCH KDNG AR B0
H — = FINCIPAN . e . A
i WPLAY goLE ca CoMMERClaL Ga Fren SHCURITT YINGNG wr 1800 38'0° v Fioure 2
TENMINAL WAYALNY WO IRACON WOB, MLCFY LOC, BRACON | MDA BXACTR daue PPy TEICHY 12,500 LY 199,009 LR} £300 LIS 10,848 Ly ]
AVIGATION  ELIEMENTY TN B I YA A A EER




providing air carrier service to the public, but
rather, because it is anticipated that a large
aircraft service facility may locate at the airport.

The critical aircraft for Runway 4-22 is the
Cessna 172, forecast to be the Beech King Air
90 in the year 2013.

Table 2 - Operations by Aircraft Type

Aircraft Type 1992 (Actual) 1998 2003 2013
Single-Engine Piston | 49,762 (90%) 60,200 (79%) 68,500 (80%) 87,500 (80%)
Multi-Engine Piston 2,872 (5.2%) 3,300 (5%) 4,300 (5%) 5,500 (5%)
Turbine/Turbo-Prop 1,215 (2.2%) 1,450 (2%) 1,670 (2%) 2,200 (2%)
Commercial Service 0 9,600 (13%) 9,600 (11%) 8,600 (8%)
Heavy Repair 0 120 (0.1%) 370 (0.4%) 3,500 (3.2%)
Rotorcraft 276 (0.5%) 300 (0.4%) 380 (0.4%) 470 (0.4%)
Other 1,105 (2%) 650 (0.8%) 750 (1%) 930 (1%)
TOTAL 55,230 (100%) | 76,120 (100%) | 85,570 (100%) | 108,700 (100%)

Source: Exhibit 4.16 Skagit Regional Master Plan Update, June 1995

Runway Protection Zone

The runway protection zone (RPZ) is trapezoidal
in shape and is centered upon the extended
runway centerline. It begins 200 feet beyond the
permanent runway threshold. The RPZ
dimensions are functions of the aircraft using the

runway, type of operations (visual or
instrument), and visibility minimums. Existing
and future RPZ dimensions are provided in
Tables 3 and 4, respectively.

Table 3 - Existing Runway Protection Zone Dimensions

Dimension Runway 10 Runway 28 Runway 4 Runway 22
Length 1,000 feet 1,000 feet 1,000 feet 1,000 feet
Inner Width 250 feet 250 feet 250 feet 250 feet
Outer Width 450 feet 450 feet 450 feet 450 feet

Source: Exhibit 3.9 Skagit Regional Master Plan Update, June 1995

Table 4 - Future Runway Protection Zone Dimensions

Dimension Runway 10 Runway 28 Runway 4 Runway 22
Length 2,500 feet 2,500 feet 1,000 feet 1,000 feet
Inner Width 1,000 feet 1,000 feet 250 feet 250 feet
Outer Width 1,750 feet 1,750 feet 450 feet 450 feet

Source: Exhibit 7.2, Airport Layout Plan, Skagit Regional Master Plan Update, June 1995

Approaches

At the current time there is one published
approach into the airport. The airport’s Non-
Directional Beacon (NDB) provides a basic
circling non-precision instrument approach for
Runway 10-28. The master plan states that the
FAA recommends the Port plan, and protect, for

instrument approach capability to Runway 10-
28. With expected minima of less than 3/4 mile
visibility and a decision height of 200 feet, this
would correspond to a precision instrument
runway with a 50:1 approach slope.
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Traffic Patterns and Wind Coverage

Both Runway 10-28 and 4-22 utilize a standard
left-hand traffic pattern. Traffic pattern altitude
is 1,140 Mean Sea Level (MSL) or 1,000 feet
Above Ground Altitude (AGL). Skagit Regional
Airport is a non-towered facility and as such
does not provide air traffic control. The airport
does, however, provide UNICOM service that
allows pilots arriving and departing the airport to
talk with UNICOM station operators who may
provide advisory information on the airport.
Most common would be for pilots to rely on
published aeronautical charts and facility
directories to determine standard practice at the
airport, speaking with UNICOM  station
operators to supplement this information.

As a non-towered facility, traffic patterns are
largely based on pilot preference and wind
coverage. Pilots will generally fly into the wind
for take-offs and landings but will vary their
traffic pattern depending on their ultimate
destination. Airport management has observed
that predominant traffic patterns are to the south.
They believe this is largely based on the flight’s
origin or destination being the Seattle vicinity or
the San Juan Islands.

Wind coverage also dictates which runway is to
be used. Wind coverage for Runway 10-28 is
99.4 percent for winds up to 15 mph, and 98.9
percent for winds up to 12 mph. This means that
on Runway 10-28, large aircraft can land 99.4
percent of the time and small aircraft can land
98.9 percent of the time. Airport management
has observed that Runway 10 and Runway 28
are each used equally with a slight favoring of
Runway 10 (60% RW 10, 40% RW 28).
Runway 4-22 serves small aircraft only and has
a wind coverage of 95.6 percent for winds up to
12 mph (wind rose data was provided for
Runway 3-21 but it is anticipated that there will
be little change for the reconstructed Runway 4-
22). While this data shows that small aircraft can
use Runway 4-22, 95.6 percent of the time,
airport management has estimated that Runway
10-28 is used for 95 percent of all operations
with Runway 4-22 used for only 5 percent of all
operations.

Surrounding Land Use

The Port of Skagit County manages property
surrounding the Skagit Regional Airport based
on its master plan. This includes all aviation
related facilities (runways, taxiways and support
facilities) and existing airport safety areas and
protection zones. Beyond the limits of the
airport, existing land use within the Port’s
boundaries consists of Aviation Related and
Industrial. The industrial category is further
divided to provide for ‘limited’ and ‘heavy’
industrial uses. Though not all inclusive, typical
users in the light industrial area include a deli,
safety supply company, seed company, tug boat
manufacturing, and air cargo operations. The
Port’s heavy industrial area is currently
undeveloped with the exception of the Olympic
Pipeline facility (refinery storage). Finally, much
of the Port of Skagit property is either in open
space, wetlands, meadows or trees.

There is a variety of existing land uses
surrounding the Port of Skagit County property.
To the west, and adjacent to the airport facilities,
is an area of industrial land use that houses the
Paccar Technical Center. Further west, beyond
the Farm to Market Road is low density
agriculture. South of the Port’s boundaries are
industrial uses and agricultural designated
properties. In the heavy industrial area south of
Ovenell Road users include Puget Sound Energy
(tank farm), Lignotech, and Washington Alder.
Properties immediately north of the Port’s
boundaries are low density rural land uses with
agricultural operations further north, beyond the
ridge. To the east, the Port’s boundaries are
buffered by light industrial land wuse
(approximately Y4 section in width) followed by
residential. This residential area, as well as
residential to the northeast is relatively
undeveloped (again, approximately % section to
Y section in width). Further east is high density
residential and an existing golf course and
country club. The developed area extends east to
the Avon-Allen Road. The majority of the
residential lots in the area appear to be
approximately 7,500 square feet in size with
some larger lots in the range of 15,000 square
feet to 20,000 square feet in size.
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COMPATIBILITY POLICIES

The individual categories of airport impacts and
the recommended compatibility policies and
associated criteria are discussed below. For each
compatibility category, four features are
outlined:

o Compatibility Objective. The objective to be
sought by establishment and implementation
of the compatibility policy.

o Measurement. The scale on which
attainment of the objectives can be
measured.

o Compatibility Strategies. The types of
strategies which, when formulated as
compatibility policies, can be used to
accomplish the objectives.

e Basis for Setting Criteria. The basis upon
which the respective compatibility criteria
have traditionally been established.

To a large extent this data was obtained from the
Airport Land Use Planning Handbook,
December 1993, prepared for the CALTRANS
Division of Aeronautics by Hodges and Shutt.
For informational purposes, the discussion from
this document pertaining to formulating airport
land use compatibility policies is included as
Appendix A.

Noise Compatibility

Objective

The objective of developing a noise
compatibility plan is to minimize the number of
people exposed to frequent and/or high levels of
airport noise.

Measurement

This report relies on the findings of the Skagit
Regional Airport Master Plan Update, June
1995. The master plan calculated noise contours
using the Federal Aviation Administration
(FAA) Integrated Noise Model (INM), Version
3.10, for traffic volumes forecast for the year
2013 (Appendix B). Ldn noise levels are
depicted by a series of noise contours

superimposed on a map of the airport and its
environs (Appendix B, Exhibit 8.2). These levels
are calculated for the designated points on the
ground from the weighted summation of the
effects of all aircraft operations. Assumptions in
the model include a continuation of existing
traffic patterns and activity levels that include a
commuter service airline (see  Airport
Information, Forecast of Operations).

Compatibility Strategies

The basic strategy for achieving noise
compatibility in the airport vicinity is to limit the
development of land uses that are particularly
sensitive to noise. The most acceptable land uses
are ones that either involve few people
(especially people engaged in outdoor
activities), or generate significant noise levels
themselves (such as other transportation
facilities or industrial uses).

Recommended compatibility criteria:

1. No residential within the 65 Ldn contour.

2. Encourage use of 55 Ldn as maximum for
residential land uses.

Basis for Setting Criteria

The FAA guidelines for noise impacts state,
where noise levels are below the 65 Ldn level,
all uses, including residential areas are
compatible. Between 65-75 Ldn, residential uses
are generally unacceptable and require special
sound insulation techniques to mitigate the
impacts. Criteria for other land uses are
established in a manner consistent with this
starting point. The overall scale should be
adjusted to reflect ambient sound levels and the
community’s previous exposure to noise.

Height Compatibility

Objective

The objective of developing a height
compatibility plan is to avoid development of
land use conditions which, by posing hazards to
flight, can increase the risk of an accident
occurring. The particular hazards of concern are:

e Airspace obstructions; and
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e Land use characteristics which pose other
potential hazards to flight by attracting birds
or creating visual (smoke, glare, particulate,
etc.) or electronic interference with air
navigation.

Measurement

This report relies on the findings of the Skagit
Regional Airport Master Plan Update, June
1995. The master plan calculated a set of
imaginary surfaces governed by the regulations
set forth in the Federal Aviation Regulations
(FAR) Part 77, Objects Affecting the Navigable
Airspace (Appendix C). These imaginary
surfaces establish a three-dimensional space in
the air above the airport (Appendix C, Exhibit
7.4). Whether a particular object constitutes an
airspace obstruction depends upon the height of
the object and its proximity to the airport. Any
object that penetrates these imaginary surfaces is
considered an obstruction and may affect the
aeronautical use of the airspace.

Other potential hazards to flight (bird attraction,
smoke generation, etc.) are primarily measured
simply in terms of their distance from the airport
and/or its normal traffic patterns.

Compatibility Strategies

The basic strategy for achieving height
compatibility and protecting airport airspace is
to limit building and land uses that pose a
hazard. Smoke or particulate emitting uses
should be avoided within the normal traffic
patterns of the airport.

Recommended compatibility criteria:

1. Airspace Obstructions: Limit heights of
objects in accordance with Part 77 criteria.
Buildings, antennas, other types of
structures, and trees should be limited in
height so as not to pose a potential hazard to
flight

2. Other Hazards to Flight: ~ Avoid other
hazards to flight anywhere in airport
vicinity. Land uses which may create other
types of hazards to flight near an airport
should be avoided or modified so as not to
include the offending characteristic.

Basis for Setting Criteria

The criteria for determining  airspace
obstructions and other hazards to flight have
been established in 14 CFR Part 77 Objects
Affecting Navigable Airspace.

Safety Compatibility
Objective
The objective of developing a safety

compatibility plan is to minimize the risks
associated with potential aircraft accidents.
There are two components to this:

o Safety on the Ground: Provide for the safety
of both people and property on the ground in
the event of an aircraft accident near the
airport; and

o Safety for Aircraft Occupants: Enhance the
chance of survival of aircraft occupants
involved in an accident which takes place
beyond the immediate runway environment.

Measurement

This report relies on the Aircraft Accident Safety
Zone Diagram presented in Airports and
Compatible Land Use, February 1999, prepared
by the Washington State Department of
Transportation Aviation Division (WSDOT),
with modifications based on the methodology
presented in the Airport Land Use Planning
Handbook, December 1993, prepared for the
California  Department of Transportation
Division of Aeronautics (CALTRANS) by
Hodges and Shutt. Appendix D contains the
WSDOT and CALTRANS Aircraft Accident
Safety Zone Diagrams, and Reid Middleton’s
summary of these documents and recommended
safety zones (Figure D1).

The WSDOT document presents generalized
safety zones of various dimensions for three
generic runways categorized by length as
follows:

1. Runway less than 4,000 feet
2. Runway 4,000 to 5,999 feet
3. Runway 6,000 feet or more
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It should be noted, the source for the WSDOT
Aircraft Accident Safety Zone Diagram is the
CALTRANS Airport Land Use Planning
Handbook. The CALTRANS document includes
research on aircraft accidents and provides the
methodology behind the safety zones, adopted
by WSDOT, and shown as Figure 9G, “Safety
Zone Configuration Example” in the
CALTRANS study. The methodology includes
an analysis of aircraft accident characteristics as
well as an analysis of capture rates for zones of
various dimensions. The aircraft accident
characteristics analysis evaluates where and
when aircraft accidents can be expected to occur
based on several variables including:

Type of aircraft and performance limitations
Stage of flight (arrival vs. departure)

Pilot control of aircraft

Length of runway

Airplane traffic patterns

Type of flight rules

Weather conditions

Time of day

The CALTRANS study provides an enormous
amount of research and guidance pertaining to
safety compatibility. Understandably, to provide
simple guidelines for use by local agencies, it
was necessary to compile this data into broad
categories such as the generic runway of a given
length adopted by WSDOT. However, to obtain
an Aircraft Accident Safety Zone Diagram that
reflects local conditions, it 1is vital that
consideration be given to each of the variables
listed above. Again, this report modifies the
safety zones to fit conditions at the Skagit
Regional Airport, based on the CALTRANS
methodology.

Compatibility Strategies

The strategy for minimizing the risks associated
with potential aircraft accidents is to take land
use planning measures that can reduce the
severity of an aircraft accident if one occurs. The
strategy must consider both components of the
safety compatibility objective: protecting people
and property on the ground; and enhancing
safety for aircraft occupants. In both cases, the
primary strategy is to limit the intensity of use in

locations most susceptible to an off-airport
aircraft accident. This is accomplished by:

o Density Limitations. Establishment of
criteria limiting the maximum number of
dwellings or people in areas close to the
airport.

e Open Space Requirements. Creation of
requirements for open space near an airport
addresses the objective of enhancing safety
for the occupants of an aircraft forced to
make an emergency landing away from a
runway.

o Special Functions Restrictions. Certain
critical types of land uses, particularly
schools, hospitals, and other uses in which
the mobility of occupants is effectively
limited, should be avoided near the ends of
runways regardless of the number of people
involved. Aboveground storage of large
quantities of highly flammable or hazardous
materials also should be avoided near
airports.

Recommended compatibility criteria:
Recommended safety compatibility criteria are
presented in Table 5. Specific safety zones and
the recommended dimensions are depicted on
Figure D1 of Appendix D. A range of
recommended densities and open space
requirements has been provided. The values
represent the recommendations established in
the WSDOT and CALTRANS guidelines, both
of which defer to the local jurisdiction as the
final authority in establishing land use policy.

Basis for Setting Criteria

There is little established guidance available
regarding how restrictive to make safety criteria
for various parts of an airport’s environs. Setting
safety compatibility criteria presents the
fundamental question of what is safe. Expressed
in another way: what is an acceptable risk?
Unlike the case with noise, there are no formal
federal or state laws or regulations which set
safety criteria for airport area land uses except
within runway protection zones (and with regard
to airspace obstructions as described in ‘Height’
above). Federal Aviation Administration safety
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made available to decision makers in the State of
Washington. Further, to use this intelligence,
both CALTRANS and WSDOT have associated
land use planning strategies to the various zones.
While the safety zone diagram presents a clear
picture of aircraft accident trends, and may be
accepted as best available intelligence, the
question of underlying land use and acceptable
risk is still ultimately one of what is acceptable
to the local community.

criteria primarily are focused on the runway and
its immediate environment.

WSDOT Aviation Division has defined the
research conducted by Hodges and Shutt for the
CALTRANS study as being “the best available
intelligence on the historic aircraft accident
trends” (Airports and Compatible Land Use,
February 1999, page 32). As such, WSDOT
Aviation Division has adopted the Aircraft
Accident Safety Zone Diagram (discussed above
under Measurement) as a planning tool to be

Table 5 Recommended Safety Compatibility Criteria

Land Use and Densities2

| Open Space Requirements3* | Representative Land Uses’

Zone 1 — Runway Protection Zone

Residential: None

Maintain all undeveloped land in

Non-Residential: 5 to 10 people/acre

open space

Agricultural operations
Tree farm (8 foot height
restriction)

Notes:

1. FAA and WSDOT encourage airport sponsor to acquire RPZ.

2. FAA®suggests use of property as golf course but such use may not comply with suggested densities.

Zone 2 — Inner Safety Zone

Residential:  None

50% open space within a 500-

Non-Residential: 5 to 40 people/acre

foot-wide strip along the
extended runway centerline;
25% to 30% open space overall

Light industrial uses’
Mini-storage
Parking lots

Notes: 1. During site development process, shift all structures away from the runway centerline.
Zone 3 - Inner Turning Zone
Residential: 2 acres/DU to 10 acres/DU | 15% to 20% Light industrial uses

Non-Residential: 25 to 60 people/acre

Mini-storage
Parking lots

Notes: 1. During site development process, shift all structures away from the runway centerline.
Zone 4 — Outer Safety Zone
Residential: 2 acres/DU to 5 acres/DU | 25% to 30% open space within a | Small neighborhood shopping

Non-Residential: 40 to 100 people/acre

500-foot-wide strip along the
extended runway centerline;
10% to 15% open space overall

center
Small office building®

Notes:

1. During site development process, shift all structures away from the runway end.

Zone 5 — Sideline Safety Zone

Residential: Not Applicable, under Port of
Skagit County ownership

25% to 30% open space adjacent
to the runway ends and RPZ

Non-Residential: 40 to 60 people/acre’

All aviation related land uses
are considered acceptable’

Zone 6 - Traffic Pattern Zone

Residential:

Urban Areas: 4 to 6 DU/acre or higher
with master planned
developments

Rural Areas: 2.5 acres/DU to 5 acres/DU

10% to 15% open space or an
open useable area every Y4 to %%
mile

Non-Residential: 100 to 150 people/acre

Industrial uses

Small restaurant
Neighborhood shopping center
Small office building®
Residential sub-divisions
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! DU refers to a residential dwelling unit.
Z Certain critical types of land uses should be prohibited in all zones one through six. These include two categories:

e Schools, hospitals, nursing homes, and other similar land uses for which the significant common element is the relative
inability of the people occupying the space to move out of harm’s way

e Functions, such as aboveground storage of large quantities of flammable materials or other hazardous substances, which
could substantially contribute to the severity of an aircraft accident if they were to be involved in one.

3 The objective of open space requirements is to enable a successful emergency landing, allowing the occupants to survive the

6

accident with limited injury. An area as small as 75 feet by 300 feet (about 0.5 acre or the size of a football field) can be
adequate for a survivable emergency landing in a small plane if the area is relatively level and free of objects such as overhead
lines and large trees and poles that can send the plane out of control at the last moment. Because the pilot’s discretion in
selecting an emergency landing site is reduced when the aircraft is at low altitude, open areas preferably should be larger and
spaced more closely in those locations usually overflown at low altitude. The chance of a pilot seeing and successfully landing
in a small open space also would be increased if there were more such spots from which to choose.

The premise behind master planned developments is that, in most off-airport mishaps, the aircraft are under some degree of
control when forced to land. Master planned developments promote clustering thus allowing for a greater amount of open
space toward which the pilot can aim. The disadvantage of a master planned development is that it allows an increased number
of people to be in the potential impact area of an uncontrolled crash. The optimum approach is believed to be a compromise
that entails limiting the maximum occupancy level of a small area to double the overall criterion, but otherwise clustering
development so as to provide the greatest amount of large open areas.

The various land uses provided under Representative Land Uses are not intended to provide a comprehensive list of acceptable
activities, rather these examples are to provide decision makers with some insight as to appropriate uses. Examples were taken
from WSDOT and CALTRANS guidelines and from information provided by airport managers throughout the region.

The FAA provides guidance on use of the RPZ in AC 150/5300-13 CHG 5, Paragraph 212 as follows:

While it is desirable to clear all objects from the RPZ, some uses are permitted provided they do not attract wildlife, are outside
of the runway OFA (object free area), and do not interfere with navigational aids. Golf courses (but not club houses) and
agricultural operations (other than forestry or livestock) are permitted. Automobile parking facilities, although discouraged,
may be permitted outside of the OFA extension. Land uses prohibited from the RPZ are residences, places of public assembly
and fuel storage. Recommend the airport owner acquire the entire RPZ.

The CALTRANS study offers examples of what types of land uses should be prohibited within the Inner Safety Zone in
Chapter 9, page 9-21: Nonresidential land uses should be limited to activities which attract relatively few people to a given
area. Shopping centers, eating establishments, meeting halls, multi-story office buildings, and labor-intensive manufacturing
plants, are examples of uses which should be prohibited.

The CALTRANS study provides typical densities for various uses and offers the following example for a single-story office
structure having a density of 50 to 100 people per acre (Chapter 9 page 9-20): The upper limit (100 people per acre) would
occur if the building housed 1 occupant per 100 square feet of floor area — the maximum occupancy load allowed under the
Uniform Building Code — and covered 25% of the lot).

Property within the sideline safety zone is controlled by the Port of Skagit County and is used for aviation purposes. While
non-residential densities of 40 to 60 people per acre are recommended by the WSDOT guidelines, the CALTRANS study offer
the following (Chapter 9 page 9-23): Aviation-related land uses on or adjoining airport property are typically viewed
differently than non-aviation uses. Users of these facilities implicitly acknowledge some degree of risk simply by being present
on the airport. All common aviation-related activities should be considered acceptable in this area provided that FAA airport
design criteria are met.

Skagit Regional Airport May 19, 2000
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CONCLUSION

Local land use authorities are responsible for
ensuring compatible land use around airports.
The County, City of Burlington, and the Port of
Skagit County have authorized this study as part
of their land use planning responsibilities and
authority. Land use decisions are difficult, long-
term decisions, and proactive policies and
development regulations take much time and
work. The ability of these jurisdictions to work
together will undoubtedly lead to a positive
outcome; successfully maintaining current and
future general aviation services at the Skagit
Regional Airport while meeting the needs of the
community.

This land use compatibility study has provided
recommended compatibility criteria for each of
the issues, height, noise and safety. As depicted
on the three graphic presentations of this data
(see Appendices B, C, and D), the Port of Skagit
County has already made tremendous strides
toward protecting the airport from encroachment
simply through property acquisition. The vast
majority of the compatibility impacts are
contained on Port property. Further, Skagit
County has previously adopted development
ordinances which protect the airport from height
and noise encroachment. Additional, if any,
hardships placed on the community by
implementing the height and noise strategies
contained in this report should be minimal.

The task at hand for the joint planning
committee must now turn toward determining
the level of airport land use compatibility that is
desirable on otherwise unprotected lands. Often
times compromises are necessary between the
airport sponsor’s objectives of promoting a high
degree of airport land use compatibility and the
broader planning considerations and
development needs of the community. Such a
compromise is not meant to suggest, however,
that the airport proponents should back away
from existing policies, especially if the
communities involved support a high level of
airport land use compatibility.

While not obligated to consider economic
factors in these land use compatibility decisions,

most jurisdictions do. There are economic
implications to providing a high degree of
compatibility, especially around airports in
urban communities. Whether the purpose is with
regard to noise or safety, airport land use
compatibility has its costs as well as its benefits.
These opportunity costs are borne not only by
the landowner (in not obtaining maximum use of
the land), but also by the community as a whole
(from underutilized infrastructure, lost taxes,
etc.) and even by the airport (if acquisition of the
property is the only means of preventing
incompatible development).

Once the level of compatibility to be afforded
has been decided, the question of how best to
implement these decisions must be addressed.
As the joint planning committee proceeds
through developing the Bayview Ridge Subarea
Plan, specific land uses will need to be identified
and development ordinances put in place to
ensure compliance. Relating the compatibility
strategies to land use is typically accomplished
by one of three methods:

o Separate Overlay Maps. Refine the three
compatibility maps (height, noise, and
safety) to reflect desired levels of protection
and maintain separate overlay maps for each
type of impact. Although technically sound,
ease of use may suffer and occasional
confusion may result with three maps.

e Adirport Environs Overlay. Develop a
combined criteria map to serve as an airport
environs overlay for the Bayview Ridge
Subarea Plan. The overlay zone allows most
land uses to be evaluated quickly.

e Land Use Map. Develop a detailed land use
map that combines both aviation related
needs and growth management planning
needs of the community. This avoids the
need for an overlay zone and is the easiest to
implement and understand. Additional up-
front work is needed to ensure all
compatibility criteria have been individually
considered against the comprehensive plan’s
land use designations.

Skagit Regional Airport
Land Use Compatibility Study

-14-

May 19, 2000

ReidMiddleton



Ordinances provide further control over those
development characteristics that are necessary to
ensure compliance with selected compatibility
strategies. For example, development
ordinances will likely include provisions for
aviation easements, buyer awareness measures,
standards for lot coverage, master planned
developments, open space requirements, and
others.

The views presented in this report should be
considered only as  suggestions and

recommendations. The perspective herein is that
of planning, not law, and readers should consult
with their legal counsels for interpretations of
the law from a legal standpoint. As presented in
the WSDOT land use guidelines, compatibility
issues are integrally related with risk
management and Skagit County, the City of
Burlington, the Port of Skagit County, and
members of the community must ultimately
decide what constitutes an acceptable level of
risk.

Skagit Regional Airport
Land Use Compatibility Study
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Although various policy examples
are noted herein, it is not the
intent of this chapter to require
ALUCs to adopt specific compati-
bility criteria or other policies for
all airports or even general clas-
ses of airports. The intent is to
provide general guidance and
recommendations.

See Part Il of the Handbook for
discussions of noise and safety
concepts, their characteristics,
and the relationship of these
characteristics to land use com-
patibllity and planning. ’

December 1993

Formulating Airport Land Use
Compatibility Policies

OVERVIEW

Compatibility policies, including both criteria and maps, are the central
component of any compatibility plan. The purpose of this chapter is to
examine factors which should be considered in the development of air-
port compatibility policies.

The individual categories of airport impacts which typically are the con-
cems of airport land use commissions are discussed in the immediately
following section of this chapter. The concepts outlined form the basis
for development of compatibility policies. This chapter’s third section
focuses upon altemative means of formatting compatibility criteria tables
and maps. Finally, several issues are addressed which deal with limits on
the degree of restrictiveness that an airport land use commission can
realistically impose on airport area land uses.

TYPES OF COMPATIBILITY CONCERNS

As indicated in the preceding chapters, the airport land use compatibility
concerns of ALUCs fall under two broad headings identified in state law:
noise and safety. However, for the purposes of formulating airport fand
use compatibility policies and criteria, further dividing these basic con-
cems into four functional categories is more practical. Traditionally,
these categories are:

- Noise — As defined by measurable levels of noise from aircraft
operations near an airport.

— Safety — From the perspective of minimizing the risks of aircraft
accidents beyond the runway environment.

- Airspace Protection — Accomplished by limits on the height of
structures and other objects in the airport vicinity and restrictions
on other uses which potentially pose hazards to flight.
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- Overflight — The loosely defined impacts of routine aircraft flight
over a community.

The formulation of airport land use compatibility policies and associated
criteria in each of these four categories is discussed on the following
pages. The emphasis, however, is on ways of categorizing and organiz-
ing the policies rather than on the concepts behind them. The latter is
the major topic of Part Il

For each compatibility category, four features are outlined below:

~ Compatibility Objective — The objective to be sought by establish-
ment and implementation of the compatibility policies;

- Measurement — The scale on which attainment of the objectives
can be measured;

- Compatibility Strategies — The types of strategies which, when
formulated as compatibility policies, can be used to accomplish
the objectives; and

— Basis for Setting Criteria — The basis upon which the respective
compatibility criteria have traditionally been established.

A summary of basic criteria appropriate for each of the four compatibil-
ity categories is presented in Table 3A. These criteria follow from the
discussion in this section and are further supported by the material in-
cluded in Part il. Two points should be noted about the criteria shown

in Table 3A:

~ One point is that the criteria are written in general, qualitative (not
precise, quantitative) terms. In effect, they are a criteria checklist
rather than actual, airport-specific criteria. For use in a compatibil-
ity plan, the criteria need to be more fully defined to suit local cir-
cumstances. Also, the boundaries of the zones within which each
criterion applies must be delineated with respect to the conditions

at a specific airport.
- Secondly, it should be emphasized that, even in their general

form, these criteria are only suggestions for consideration by in-
dividual ALUCs. They are not intended to be treated as state-

mandated standards.

Noise

Noise is one of the most basic airport land use compatibility concerns.
Moreover, at major aidine and many busy general aviation airports it is
usually the most geographically extensive form of airport impact.

December 1993
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Compatiblitty Compatiblilty Zone Suggested
Concern Delinestion Compatibliity Criteria
Noize o Calcuiated noise comours;' or  » No residential within 85 dB8 CNEL contour.
o Generalized area encompassing ¢ Encourage use of 60 dB CNEL as maximum for residential land

Individual cortours. uses in quiet communities (or even S5 dB at rural airports).

Safety o Up to 6 zones based upon rels- ¢ Runway Protection Zones:
tive risk of aircraft accidents in - No structures.
each area.? ~ No assemblages of people.

o Take into a nt typical flight - Encourage airport to own the property.

tracks and areas overfiown by e inner Safety Zones:

aircraft at low altitude. - Praferably no residential uses or, at most, very iow denalty.
; . - Limit other uses to ones which attract relatively few peopie
o Consider instrume .
departure routes nt arival and and leave substantial areas without structures.
’ - Prohibit bulk storage of flammable or hazardous materials.

—~ Prohibit schools, hospitals, nursing homes.
—~ Maintain as much open land as possible by clustering of
development.

¢ Inner Turming Zones:
— Residential uses oniy at very low density.
— Restrictions on other uses similar to Inner Safety Zone.

e QOuter Satety Zones.
—~ No urban density residential subdivisions.
~ Other uses limited to ones with moderate concentrations of
peopie.
= Avoid schools, hospitais, nursing homes.
- Maintain as much open land as possible by dustering of
development.

o Sideline Zones (Aress Adjacent 1o Runways):
« All common aviation-related uses acosplable.
- Limit non-aviation uses, on- or off-airport, to low-intensity
aclivities.
~ Prohibit schools, hospitals, nursing homes.

¢ Traffic Pattern Zone:
- Avoid high-density residential uniess ciustered to leave

open areas in between.
- Avoid activities with very high concentrations of peopie.
-~ Avold schools, hospitals, nursing homes.
PAIrspaco o Zones defined by Part 77 of o Limit heights of objects In accordance with Part 77 criteria.
rotection Federal Aviati tions
ocera lon Regula ’ o Avoid other hazards to flight arywhere In alrport vicnity.

] Overtiight o Easiest to define in terma of Part o Establish some form of buyer awarensss program.
! 77 horizontal zone, modified as

! necessary to exciude areas not

i routinely overflown by sircraft

} flying to and from airport.

' See Chapters 7 and B for a discussion of factors 1o be considered in calculation of noise comours.
‘ 2 gee Chapter 8 (specifically Figure 8G) for suggestions regarding safety zone shapes and dimensions.

NOTE: These criteria should be treated as general suggestions for consideration by individual ALUCs, not as state-
mandated standards. Economic and technice! feasibility may need to be teken into account when selting
critena for individual airports.

Source: Hodges & Shutt (December 1993)

Tabie 3A

Summary of Suggested Compatlibility Criteria

December 1993 3-3
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e Compatibility Objective — The clear objective of noise compatibility
criteria is to minimize the number of people exposed to frequent
and/or high levels of airport noise.

Ses Chapter 6 for an extended ® Measurement — Noise generated by the operation f’f aircraft to,
review of noise characteristics and from, and around an airport can be measured both in terms of the
etfects. overall average or cumulative noise levels of all aircraft operations
and the noise of individual aircraft takeoffs or landings.

| — Cumulative Noise Levels — The most widely applied measures of

airport noise are cumulative noise levels such as those described

by the Community Noise Equivalent Level (CNEL) metric or, other

than in California, by the Day-Night Average Sound Level (DNL or

L,,) metric. Both of these noise metrics provide a single measure

‘ of the average sound level in decibels (db) to which any point

‘ near an airport is exposed. To reflect supposedly greater com-
munity sensitivity to nighttime and (for CNEL only) evening noise,
events during these periods are counted as being louder than
actually measured. Cumulative noise levels are usually illustrated
on airport area maps as contour lines connecting points of equal

f noise exposure. Mapped noise contours primarly show areas of
significant noise exposures — ones affected by high concentrations
of aircraft takeoffs and landings.

The calculation of cumulative noise levels depends upon the num-
ber, type and time of day of aircraft operations, the location of
flight tracks, and other data described in Chapter 6. For airports
with air traffic control towers, some of these inputs can be derved
from recorded data. However, at most airports, the individual
variables must be estimated. The important point to be made
here is that, despite their computer-generated origin, the location
of noise contours entails an inherent degree of imprecision. The
level of accuracy has generally been found to be within £3 dB.

— Single-Event Noise Levels — For various reasons discussed in Chap-
ter 6, there is on-going nationwide debate regarding the appropri-
ateness of single-event noise level criteria as a supplement or re-
placement for cumulative noise level metrics. The argument chief-
ly made is that cumulative noise level metrics do not adequately
identify some aspects of noise exposure effects, particulzrly within
the context of assessing the environmental impacts of airport im-
provement projects. The perspective of this Handbook is that
cumulative noise level metrics remain an essential tool for the
purposes of airport land use compatibility planning. Other charac-
teristics of noise, whether measured on a decibel scale or evaluat-
ed in a more qualitative manner, may nevertheless also need to
be considered as discussed below with respect to overflight issues.

o Compatibility Strategies — The basic strategy for achieving noise
compatibility in an airport vicinity is to limit the development of land
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uses which are particularly sensitive to noise. The most acceptable
land uses are ones which either involve few people (especially people
engaged in outdoor activities), or generate significant noise levels
themselves (such as other transportation facilities or industrial uses).

o Basis for Setting Criteria — Compatibility criteria related to cumula-
tive noise levels are well-established in federal and state laws and
regulations. The basic criterion sets a CNEL or DNL of 65 dB as the
maximum noise level normally compatible with residental land uses.
Criteria for other land uses are established in a manner consistent
with this starting point. The overall scale should be adjusted to
reflect ambient sound levels and the community’s previous exposure
to noise.

Safety

Compared to noise, safety is in many respects a more difficult concern
to address in airport land use compatibility policies. A major reason for
this difference is that safety policies address uncertain events which may
occur with occasional aircraft operations, whereas noise policies deal
with known, more or less predictable events which do occur with every
aircraft operation. Because aircraft accidents happen infrequently and
the time, place, and consequences of their occurrence cannot be pre-
dicted, the concept of risk is central to the assessment of safety compati-
bility. From the standpoint of land use planning, two variables determine
the degree of risk posed by potential aircraft accidents:

- Accident Frequency — Where and when do aircraft accidents oc-
cur in the vicinity of an airport?

- Accident Severity — What land use characteristics contribute to
the consequences of an accident when one occurs?

o Compatibility Objective — The overall objective of safety compatibil-
ity criteria can be simply stated as being to minimize the risks associ-
ated with potential aircraft accidents. There are two components to
this objective, however:

— Safety on the Ground — The most fundamental safety compatibility
component is to provide for the safety of people and property on
the ground in the event of an aircraft accident near an airport.

— Safety for Aircraft Occupants — The other important component is
to enhance the chances of survival of the occupants of an aircraft
involved in an accident which takes place beyond the immediate
runway environment.

o Measurement — Measurement of safety is usually thought of in terms
of the frequency component of risk assessment: what is the potential

3-5
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Except with respect to alrspace
protection, ALUCs have virtually
no powers to implement actions
which can reduce the frequency of
aircraft accidents. An understand-
ing of the spetie! eilement of acci-
dent frequency ~ as sxamined in
Chapter 8 — is nevertheless
essential to ALUC development of
effective measures to limit the
potential severty of accidents.

Under many circumstances, one
means of implementing bath the
density limitations and open space
requirements strategres is through
dustering of devetopment. This
concept is discussed in Chapter 9.

3-6

for an accident to occur? As mentioned above, there are both where
and when variables to the frequency equation:

— Spatial Element — The spatial element describes where aircraft
accidents can be expected to occur. Of all the accidents which
occur in the vicinity of airports, what percentage occur in any
given location?

- Time Element — The time element adds a when variable to the
assessment of accident frequency. In any given location around a
particular airport, what is the chance that an accident will occur in
a specified period of time?

o Compatibility Strategies — Safety compatibility strategies focus on
the severity component of risk assessment. Basically, the question is:
what land use planning measures can be taken to reduce the severity
of an aircraft accident if one occurs in a paticular location near an
airport? Although there is a significant overlap, specific strategies
must consider both components of the safety compatibility objective:
protecting people and property on the ground; and enhancing safety
for aircraft occupants. In both cases, the primary strategy is to limit
the intensity of use in locations most susceptible to an off-airport
aircraft accident. This is accomplished by:

— Density Limitations — Establishment of criteria limiting the maxi-
mum number of dwellings or people in areas close to the airport
is the most direct method of reducing the potential severity of an
aircraft accident.

~ Open Space Requirements — Creation of requirements for open
space near an airport addresses the objective of enhancing safety
for the occupants of an aircraft forced to make an emergency
landing away from a runway.

- Special Functions Restrictions — Certain critical types of land uses
— particularly schools, hospitals, and other uses in which the mo-
bility of occupants is effectively limited ~ should be avoided near
the ends of runways regardless of the number of people involved.
Aboveground storage of large quantities of highly flammable or
hazardous materials also should be avoided near airports.

o Basis for Setting Criteria — Setting safety compatibility criteria pre-
sents the fundamental question of what is safe. Expressed in another
way: what is an acceptable risk? In one respect, it may seem ideal
to reduce risks to a minimum by prohibiting most types of land use
development from areas near airports. However, as addressed in the
final section of this chapter, there are usually costs associated with
such high degrees of restrictiveness. tn practice, safety criteria are set
on a progressive scale with the greatest restrictions established in
locations with the greatest potential for aircraft accidents.
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Protection of airport airspace is
one of the few actions which
ALUCs can take to help reduce
the frequency of aircraft accidents.

December 1993

- Established Guidance — As noted in Chapter 9, little established

guidance is available to ALUCSs regarding how restrictive to make
. safety criteria for various parts of an airport’s environs. Unlike the

case with noise, there are no formal federal or state laws or regu-
lations which set safety criteria for airport area land uses except
within runway protection zones (and with regard to airspace ob-
structions as described separately in the next section). Federal
Aviation Administration safety criteria primarily are focused on the
runway and its immediate environment. Runway protection zones
were originally established mostly for the purpose of protecting
the occupants of aircraft which overrun or land short of a runway,
but are now defined by the FAA as intended to enhance the pro-

tection of people and property on the ground.

- New Research — To provide a better foundation for establishment
of safety criteria in other portions of the airport environs, extensive
research into the distribution of accident locations was conducted
as an initial step in preparation of this Handbook. The results are
outlined in Chapter 8. However, even with this new data on
which to base safety compatibility decisions, the question is still
ultimately one of what is acceptable to the local community.

Airspace Protection

Relatively few aircraft accidents are caused by land use conditions which
are hazards to flight. The potential exists, however, and protecting
against it is essential to airport land use safety compatibility.

« Compatibility Objective — Because airspace protection is in effect a
safety factor, its objective can likewise be thought of in terms of risk.
Specifically, the objective is avoid development of land use condi-
tions which, by posing hazards to flight, can increase the risk of an
accident occurring. The particular hazards of concern are:

— Airspace obstructions; and

— Land use characteristics which pose other potential hazards to
flight by attracting birds or creating visual or electronic inter-
ference with air navigation.

o Measurement — The measurement of requirements for airspace pro-
tection around an airport is a function of several variables including:
the dimensions and layout of the runway system; the type of operat-
ing procedures established for the airport; and, indirectly, the perfor-
mance capabilities of aircraft operated at the airport.
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Excerpts from Part 77 are inciud-
od in Appendix E.

As the term is applied hertein, an
overflight means arny distinctly
visibie and audible passage of an
aircraft, not necessarily one which
is directly overhead.

ALUCs sre encouraged to con-
sider aircraft overlight concemns
when developing sirport compat-
ibilty plans.
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— Airspace Obstructions — Whether a particular object constitutes an
airspace obstruction depends upon the height of the object and its
proximity to the airport. The acceptable height of objects near an
airport is determined by application of standards set forth in Part
77 of the Federal Aviation Regulations. These regulations establish
a three-dimensional space in the air above an airport. Any object
which penetrates this volume of airspace is considered an obstruc-
tion and may affect the aeronautical use of the airspace.

— Other Hazards to Flight — The significance of other potential haz-
ards to flight is primarily measured simply in terms of their dis-
tance from the airport and/or its normal traffic pattems.

o Compatibility Strategies — Compatibility strategies for the protection
of airport airspace are relatively simple and are related directly to the
individual types of hazards:

— Airspace Obstructions — Buildings, antennas, other types of struc-
tures, and trees should be limited in height so as not to pose a
potential hazard to flight.

— Other Hazards to Flight — Land uses which may create other types
of hazards to flight near an airport should be avoided or modified
so as not to include the offending characteristic.

o Basis for Setting Criteria — The criteria for determining airspace ob-
structions and other hazards to flight have been long-established in
Federal Aviation Administration regulations and guidelines. Also, the
state of California utilizes the same airspace obstruction criteria in the
regulations set forth in state aeronautics law.

Overflight

Experience at many airports has shown that noise-related impacts do not
stop at the boundary of the outermost mapped CNEL or DNL contour.
Many people are sensitive to the frequent presence of aircraft overhead
even at noise levels lower than typically measured by cumulative noise
level contours. A fear factor also contributes to this sensitivity. This
category of compatibility concern is not one for which many ALUCs
have adopted criteria or policies. Nevertheless, it is a concern which is
increasingly being expressed — often in the form of annoyance — by
people in communities around airports.

e Compatibility Objective — The compatibility objective associated
with overflight impacts is not easily expressed in land use planning
terms. It can perhaps be stated as being to help people with above-
average sensitivity to aircraft overflights — people who are highly
annoyed by overflights — to avoid living in locations where frequent
overflights occur.
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- Skagit Regional Airport
Master Plan Update

AIRPORT NOISE ANALYSIS

Ldn noise levels are depicted by a series of contour lines superimposed on a map of the airport and .
its environs, These levels are calculated for the designated points on the ground from the weighted
summation of the effects of all aircraft operations. Some operations are far enough away from the

location that their effect is minimal, while other operations dominate noise exposure at that location.

Noise contours for the Skagit Regional Airport were constructed using the Federal Aviation
Administration (FAA) Integrated Noise Model (INM), Veersion 3.10, for both existing traffic volumes
and those forecast for the year 2013. Assumptions in the model include a continuation of existing
traffic patterns, and increased activity levels as shown in Chapter 4, Forecasts including a commuter
service airline. Also included in the projected noise contours were increases in the number and size

of air cargo and business jet aircraft operations at the airport (ARC B-IIT).

Exhibits 8.1 and 8.2 show the 65, 70, and 75 LDN noise contours that resulted from this modelling.
The contours are shown superimposed upon the Skagit County zoning maps (current) and proposed

Comprehensive Plan (future) for the same area. This makes identification of areas of noise impact

possible,

The FAA guidelines for noise impact state that where noise levels are below the 65 Ldn level, all uses,
including residential areas are compatible. Between 65-75 Ldn, residential uses are generally
unacceptable and require special sound insulation techniques to mitigate the impacts. The Ldn is

based on an energy summation of the ageregate noise environment as measured in A-weighted decibel

units.

In 1993, 65 Ldn contours fall completely on airport property. As a result, there are no areas of
unacceptable impact off airport property. |

8-5
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Skagit Regional Airport
Master Plan Update

The 2013 noise contours expand as a result of the forecasted increase of air traffic. But as can be seen
in Exhibit 8.2, the 65 Ldn contour is still on airport property. As a result, there are no areas of
unacceptable impact off airport property in the future plan year. Refer to Chapter 6, Exhibit 6.9 for

a close-up depiction of the noise contours.
FUTURE OFF-AIRPORT LAND USE PLAN

In order to comply with the state's Growth Management Act, Skagit County is currently in the
process of drafting their Comprehensive Plan. As of the date of this publication, the Comp Plan Final
Environmental Impact Statement (FEIS) was being issued for review and comment. Once approved
and adopted, the Comprehensive Plan will become the planning document which ultimately controls

land use decisions within the county.

The key element of the Comp Plan which affects the Skagit Regional Airport is the establishment of
an Independent Urban Growth Boundary for a majority of the Port District's property, including the
airport. The establishment of this district will allow the Port to expand and develop the airportina
manner which is consistent with future plans for the airport (i.e. aviation-related uses, commercial-
Emited ihdustrial, and industrial development). Residential uses are permitted within this Independent
Urban Growth Boundary and it will be important for the Port to carefully review any proposed plans

to further develop residential uses within this area.

While a number of zoning changes will be required in order to bring current zoning into compliance
and consistency with the new Comp Plan, it is anticipated that the Airport Environs ordinance and
Airport Height Restriction Ordinance will continue as future zoning ordinances to control and ensure

future land use compatibility.

Exhibit 8.2 depicts the new Comprehensive Plan land use designations as outlined in the FEIS dated
6/30/94, Tt also shows the future noise contours generated by the INM Noise Model Program for the
Year 2013 together with the future height restricted areas as proposed in this master plan.

g§-8
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Appendix B
INM INPUT FILES

INTRODUCTION

The following pages present Skagit Regional Airport's 1993 and 2013 Integrated Noise Model (INM)
input files. The main factors on which the INM relies include general airport characteristics, runway
length, aircraft types, tracks for take-offs landings, and touch-and-go operations , and day and night
frequency of operations per aircraft.

Following input of airport altitude, average temperature, runway characteristics, and aircraft types, each
track is identified for takeoff, landing,and touch-and-go operations. For example, on page C-2, take-off
track "TO1" for Runway 10 is defined as heading straight for 6,800 feet, taking a left bank of 90 degrees
with a turn radius of 1,250 feet, then proceeding straight for 1,250 feet, and so on.

This track definition is then followed by operation characteristics for each aircraft using the track. The
INM has a standard group of aircraft which do not include all aircraft types. For this reason, there is are
substitute aircraft which may be used to account for noise impacts of those aircraft which are not
specifically programmed into the INM. Following each aircraft type is a take-off parameter (Stage) or
an approach profile (Prof). These designations are selected based on the specific aircraft's performance
characteristics such as fuel requirements, flight distances, take-off weight, speed, number of engines, stop
and roll distances, etc,

The next features defined are the daily averages of day (D) and night (N} operations associated with each
aircraft. Daytime operations are those which occur between 7 a.m. and 10 p.m. and night operations fall
between 10 p.m. and 7 a.m. The INM is programmed to weigh night operations more heavily than day
operations.

Following the track and operation definitions, the program processes are identified which specify the
desired contours, such as 65 or 75 Ldn, and printer or plotter specifications and "x" and "y" coordinates.

Based on these input factors and the numerous INM calculations, 65 Ldn, 70 Ldn, and 75 Ldn noise
contours were derived for Skagit Regional Airport.



Skagit Regional Airport
Master Plan Update

BEGIN.

SETUP:

TITLE <SKAGIT 1993, OCTOBER 26, 1993>
ATRPORT <SKAGIT>

ALTITUDE 140 TEMPERATURE 75.1 F

RUNWAYS
RW10-28 -36850 TO 1790 0
RWO03-21 0 -4840 TO 1715 -115
AIRCRAFT:
TYPES
ACLEAR35
AC CNA441 N
AC BEC58P N
AC GASEPY
AC GASEPF
TAKEOFFS BY FREQUENCY:
TRACK TO! RWY 10 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1250 LEFT 10 D 1500
STRAIGHT 50000

OPER LEAR3S STAGE 1 D=0.0377 N=0.0024
OPER CNA441 STAGE ! D=0.1507 N=0.0096
OPER BEC58P STAGE | D=0.3140 N=0.0200
OPER GASEPV STAGE 1 D=0.7395 N=0.0472
OPER GASEPF STAGE 1 D=3.1354 N=0.2001

TRACK TO2 RWY 10 STRAIGHT 6800 LEFT 10 D 1500
STRAIGHT 50000
OPER LEAR35 STAGE 1 D=0.0126 N=0.0008
OPER CNA441 STAGE 1 D=0.0502 N=0.0032
OPER BECS8P STAGE 1 D=0.1047 N=0.0067
OPER GASEPY STAGE | D=0.2465 N=0.0157
OPER GASEPF STAGE | D=1.0451 N=0.0667

TRACK TO3 RWY 10 STRAIGHT 6800 RIGHT 80 D 1500
STRAIGHT 50000
OPER LEAR35 STAGE 1 D=0.1256 N=0.0080
OPER CNA441 STAGE 1 D=0.5024 N=0.0321
OPER BECS58P STAGE ) D=1.0467 N=0.0668
OPER GASEPY STAGE 1 D=2.4650 N=0.1573
OPER GASEPF STAGE 1 D=10.4513 N=0.6671

TRACK TO4 RWY 10 STRAIGHT 6800 RIGHT 50 D 1500
STRAIGHT 5280 RIGHT 35 D 1500
STRAIGHT 50000

OPER LEARJS5 STAGE 1 D=0.0251 N=0.0016
OPER CNA441 STAGE 1 D=0.1005 N=0.0064
OPER BECSSP STAGE 1 D=0.2093 N=0.0134
OPER GASEPY STAGE 1 D=0.4930 N=0.0315
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OPER GASEPF STAGE 1 D=2.0903 N=0.1334

TRACK TS5 RWY 10 STRAIGHT 6800 RIGHT 90D 1500
STRAIGHT 5280 RIGHT 80 D 1500 ‘
STRAIGHT 50000

OPER LEAR35 STAGE 1 D=0.0502 N=0.0032
OPER CNA441 STAGE 1 D=0.2010 N=0.0128
OPER BECS58P STAGE 1 D=0.4187 N=0.0267
OPER GASEPV STAGE 1 D=0.9860 N=0.062%
OPER GASEPF STAGE 1 D=4.1805 N=0.2668

TRACK TO§ RWY 28 STRAIGHT 6800 LEFT 0D 1500
STRAIGHT 1250 LEFT 10 D 1500
STRAIGHT 50000

OPER LEAR35 STAGE 1 D=0.1256 N=0.0080
OPER CNA441 STAGE 1 D=0.5024 N=0.032]
OPER BECS58P STAGE | D=1.0467 N=0.0668
OPER GASEPV STAGE 1 D=2.4650 N=0.1573
OPER GASEPF STAGE 1 D=10.4513 N=0.6671

TRACK TO7 RWY 28 STRAIGHT 6800 LEFT 55 D 1500
STRAIGHT 50000
OPER LEAR35 STAGE 1 D=0.0251 N=0.0016
OPER CNA441 STAGE 1 D=0.1005 N=0.0064
OPER BEC58P STAGE } D=0.2093 N=0.0134
OPER GASEPY STAGE 1 D=0.4930 N=0.0315
OPER GASEPF STAGE | D=2.0903 N=0.1334

TRACK TO8 RWY 28 STRAIGHT 6800 LEFT 10D 1500
STRAIGHT 50000
OPER LEAR35 STAGE 1 D=0.0502 N=0.0032
OPER CNA441 STAGE | D=0.2010 N=0.0128
OPER BECS58P STAGE 1 D=0.4187 N=0.0267
OPER GASEPY STAGE 1 D=0.9860 N=0.0629
OPER GASEPF STAGE 1 D=4.1805 N=0.2668

TRACK TOS RWY 28 STRAIGHT 6800 RIGHT 80 D 1500
STRAIGHT 50000
OPER LEAR3S STAGE 1 D=0.0377 N=0.0024
OPER CNAd41 STAGE 1 D=0.1507 N=0.0096
OPER BECS8P STAGE 1 D=0.3140 N=0.0200
OPER GASEPY STAGE 1 D=0.7395 N=0.0472
OPER GASEPF STAGE 1 D=3.1354 N=0.2001

TRACK TO10 RWY 28 STRAIGHT 6800 RIGHT 90 D 1500

STRAIGHT 5280 RIGHT 80 D 1500
STRAIGHT 50000

OPER LEAR35 STAGE | D=0.0126 N=0.0008

OPER CNA441 STAGE | D=0.0502 N=0.0032

OPER BECS8P STAGE 1 D=0.1047 N=0.0067

OPER GASEPV STAGE | D=0.2465 N=0.0157.

OPER GASEPF STAGE 1 D=1.0451 N=0.0667



Skagit Regional Airport
Master Plan Update

TRACK TO!1 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE I D=0.3902 N=0.0000
OPER GASEPF STAGE 1 D=0.1301 N=0.0000

TRACK TO12 RWY 03 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPY STAGE { D=0.2926 N=0.0000
OPER GASEPF STAGE 1 D=0.0975 N=0.0000

TRACK TO13 RWY 03 STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.0975 N=0.0000
OPER GASEPF STAGE | D=0.0325 N=0.0000

TRACK TOt4 RWY 03 STRAIGHT 6320 RIGHT 90 D 1500
STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPY STAGE | D=0.9754 N=0.0000
OPER GASEPF STAGE 1 D=0.3251 N=0.0000

TRACK TO15 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 70 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.1951 N=0.0000
OPER GASEPF STAGE 1 D=0.0650 N=0.0000

TRACK TO16 RWY 2t STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE | D=0.1463 N=0.0000
OPER GASEPF STAGE 1 D=0.0483 N=0.0000

TRACK TCI17 RWY 21 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=1.4631 N=0.0000
OPER GASEPF STAGE 1 D=0.4877 N=0.0000

TRACK TO18 RWY 21 STRAIGHT 6320 RIGHT 15D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=0.2926 N=0.0000
OPER GASEPF STAGE { D=0.0975 N=0.0000

TRACK TO19 RWY 21 STRAIGHT 6320 RIGHT 45 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=0.5853 N=0.0000
OPER GASEPF STAGE 1 D=0.1951 N=0.0000

TRACK TO20 RWY 21 STRAIGHT 6320 RIGHT $0 D 1500
STRAIGHT 1250 RIGHT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=0.4389 N=0.0000
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OPER GASEPF STAGE | D=0.1463 N=0.0000

LANDING BY FREQUENCY:

TRACK LA RWY 10 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER LEAR35 PROF=STD3D D=0.0251 N=0.0016
OPER CNA44t PROF=STD3D D=0.1005 N=0.0064
OPER BEC358P PROF=5TD3D D=0.2093 N=0.0124
OPER GASEPY PROF=STD3D D=0.4930 N=0.0315
OPER GASEPF PROF=STD3D D=2.0903 N=0.1334

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 1500
* STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90D 13500
STRAIGHT 2830
OPER LEAR3S5 PROF=STD3D D=0.1507 N=0.0096
OPER CNA441 PROF=STD2D D=0.6029 N=0.0385
OPER BECS8P PROF=STD3D D=1.2560 N=0.0802
OPER GASEPV PROF=STD3D D=2.9580 N=0.1888
OPER GASEPF PROF=5TDID D=12.5415 N=0.8005

TRACK LA3 RWY 10 STRAIGHT 50000 :
OPER LEAR35 PROF=STD3D D=0.0126 N=0.0008
OPER CNA44] PROF=STD3D D=0.0502 N=0.0032
OPER BECS58P PROF=STD3D D=0.1047 N=0.0067
OPER GASEPY PROF=STD3D D=0.2465 N=0.0157
OPER GASEPF PROF=STD3D D=1.0451 N=0.0667

TRACK LA4 RWY 10 STRAIGHT 50000 LEFT 10 D 1500
STRAIGHT 2640
OPER LEAR2S PROF=STD3D D=0.0628 N=0.0040
OPER CNA441 PROF=STD3D D=0.2512 N=0.0160
OPER BECS8P PROF=5TD3D D=0.5233 N=0.0334
OPER GASEPV PROF=STD3D D=1.2325 N=0.0787
OPER GASEPF PROF=STD3D D=5.2256 N=0.3336

TRACK LAS RWY 28 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640 STRAIGHT 1500
OPER LEAR3S PROF=STD3D D=0.0754 N=0.0048
OPER CNA#1 PROF=STD3ID D=0.3G14 N=0.0192
OPER BECS8P PROF=STD3D D=0.6280 N=0.040!
OPER GASEPV PROF=STD3D D=1.4790 N=0.0944
OPER GASEPF PROF=STD3D D=6.2708 N=0.4003

TRACK LA6 RWY 28 STRAIGHT 50000 RIGHT 45 D 1500
STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640 .
OPER LEAR35 PROF=STD3D D=0.1507 N=0.0096
OPER CNA441 PROF=STD3D D=0.6029 N=0.0385
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OPER BEC58P PROF=STD3ID D=1.2560 N=0.0802
OPER GASEPY PROF=STD3D D=2.9580 N=(.1888
OPER GASEPF PROF=STD3D D=12.5415 N=0.8005

TRACK LA7 RWY 28 STRAIGHT 50000
OPER LEAR35 PROF=STD3D D=0.0251 N=0.0016
OPER CNA441 PROF=STD3D D=0.1005 N=0.0064
OPER BECS58P PROF=5TD3D D=0.2093 N=0.0134
OPER GASEPY PROF=STD3D D=0.4230 N=0.0315
QOPER GASEPF PROF=5TD3D D=2.0503 N=0.1334

TRACK LA8 RWY 03 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=0.2926 N=0.0000
OPER GASEFF PROF=STD3D D=0.0875 N=0.0000

TRACK LA9 RWY 03 STRAIGHT 50000 RIGHT 45 D 1500
STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPV PROF=STD3D D=1.4631 N=0.0000
OPER GASEPF PROF=5TD3D D=0.4877 N=0.0000

TRACK LAI0 RWY 03 STRAIGHT 50000
OPER GASEPV PROF=STD3D D=0.1951 N=0.0000
OFER GASEPF PROF=STD3D D=0.0650 N=0.0000

TRACK LAIl RWY 21 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 20D 1500
STRAIGHT 2640
OPER GASEPYV PROF=STD3D D=0.4389 N=0.0000
QPER GASEPF PROF=STD3D D=0.1463 N=0.0000

TRACK LA12 RWY 21 STRAIGHT 50000 LEFT %0 D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=2.1947 N=0.0000
OPER GASEPF PROF=STD3D D=0.7316 N=0.0000

TRACK LAI13 RWY 21 STRAIGHT 50000
OPER GASEPV PROF=5TD3D D=0.2926 N=0.0000
OPER. GASEPF PROF=STD3D D=0.0975 N=0.0000

TOUCHGOS BY FREQUENCY:

TRACK TGI RWY 10 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 50 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 50 D 1500
STRAIGHT 1320

OPER GASEPV STAGE | PROF=STD3D D=4.0926

N=0.2612
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OPER GASEPF STAGE 1 PROF=STD3D D=12.2778
N=0.7837

TRACK TG2 RWY 28 STRAIGHT 6800 LEFT 9G D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320
OPER GASEPV STAGE 1 PROF=STD3D D=4.0926
N=0.2612
OPER GASEPF STAGE 1 PROF=STD3D D=12.2778

N=0.7837

TRACK TG3 RWY 03 STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 6400 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1000
OPER GASEPV STAGE 1 PROF=STD3D D=0.6147
N=0.0000
OPER GASEPF STAGE | PROF=STD3D D=1.8440
N=0.0000

TRACK TG4 RWY 21 STRAIGHT 5400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 6400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 1000
OPER GASEPV STAGE 1 PROF=STD3D D=0.9220
N=0.0000
OPER GASEPF STAGE 1 PROF=STD3D D=2.7660
N=0.0000

PROCESSES:

CONTOUR LDN AT 55 6065 7075
WITH TOLERANCE=I
REFINE=6
XSTART=-10000
YSTART=-10000
XSTOP=10000
YSTOP=10000
PLOT

END.
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BEGIN,

SETUP:

TITLE <SKAGIT 2013, OCTOBER 21, 1993>
AIRPORT <SKAGIT>

ALTITUDE 140 TEMPERATURE 75.1 F

RUNWAYS
RW 1028 -3685 0 TO 1790 0
RW03-21 0 4840 TO {715 -115°

AIRCRAFT:

TYPES
AC 727200
AC CL60!
ACCVRS580
ACBEC38P
AC GASEPY
AC GASEPF

TAKEOQFFS BY FREQUENCY:

TRACK TO1 RWY 10 STRAIGHT 6300 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

QPER CL60! STAGE 1 D=0.0743 N=0.0047
OPER CVR580 STAGE 1 D=1.3811 N=0.0886
OPER BECS8P STAGE 1 D=2.3354 N=0.2129
OPER GASEPV STAGE I D=1.9963 N=0.0685
OPER GASEPF STAGE 1 D=5.6945 N=0.3439

TRACK TO2 RWY 10 STRAIGHT 6800 LEFT 10 D 2500
_ STRAIGHT 50000
OPER CL601 STAGE 1 D=0.0248 N=0.0016
OPER CVR3580 STAGE 1 D=0.4604 N=0.0294
OPER BEC58P STAGE 1 D=1.1118 N=0.0710
OPER GASEPV STAGE 1 D=1.0499 N=0.0228
OPER GASEPF STAGE 1 D=2.0264 N=0.1146

TRACK TO3 RWY 10 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000 )
OPER CL601 STAGE 1 D=0.2475 N=0.0158
OPER CVR580 STAGE 1 D=4.6037 N=0.2939
OPER BEC58P STAGE I D=I1.1181 N=0.7057
QOPER GASEPV STAGE 1 D=3.8097 N=0.2284
OPER GASEPF STAGE 1 D=18.0336 N=1.1462

TRACK TC4 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 35 D 2500
STRAIGHT 50000

OPER CL601 STAGE 1 D=0.0495 N=0.0032
OPER CVRS580 STAGE 1 D=0.9207 N=0.0588
OPER BECS58P STAGE 1 D=2.2236 N=0.1419
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OPER GASEPY STAGE 1 D=3.0224 N=0.0457
OPER GASEPF STAGE 1 D=4.3602 N=0.2252

TRACK TO5 RWY 10 STRAIGHT 6300 RIGHT %0 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CL.601 STAGE ] D=0.0990 N=0.0063

OPER CVRS80STAGE | D=1.8415 N=0.1175

OPER BEC38P STAGE | D=4.4472 N=0.2839

OPER GASEPY STAGE | D=1.8929 N=0.0914

OPER GASEPF STAGE 1 D=7.3365 N=0.4585

TRACK TO6 RWY 10 STRAIGHT 100000
OPER 727200 STAGE 1 D=1.00 N=0.00
OPER CL601 STAGE 1 D=0.0248 N=0.0016
OPER CVR580 STAGE 1 D=0.4604 N=0.0294
OPER BECS8P STAGE | D=1.1118 N=0.0710
OPER GASEPY STAGE 1 D=1.3959 N=0.0228
OPER GASEPF STAGE | D=2.1417 N=0.1146

TRACK TO7 RWY 28 STRAIGHT 6800 LEFT 90 D 2500

STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CL601 STAGE 1 D=0.2475 N=0.0158

OPER CVRS580 STAGE | D=4.6037 N=0.2939

QPER BECS8P STAGE 1 D=11.1181 N=0.7097

OPER GASEPV STAGE | D=3.925 N=0.2284

OPER GASEPF STAGE | D=18.072 N=1.1462

TRACK TO8 RWY 28 STRAIGHT 6800 LEFT 55 D 2500
STRAIGHT 50000
OPER CL601 STAGE | D=0.0495 N=0.0032
OPER CVRS80 STAGE 1 D=0.9207 N=0.0588
OPER BECS8P STAGE 1 D=2.2236 N=0.141%
OPER GASEPV STAGE 1 D=4.1756 N=0.0457
OPER GASEPF STAGE 1 D=4.7446 N=0.2292

TRACK TO9 RWY 28 STRAIGHT 6800 LEFT 10 D 2500
STRAIGHT 50000
OPER CL60! STAGE 1 D=0.0990 N=0.0063
OPER CVRS580 STAGE ! D=1.8415 N=0.1175
OPER BECS58P STAGE | D=4.4472 N=0.2839
OPER GASEPV STAGE | D=2.1236 N=0.0914
OPER GASEPF STAGE | D=7.4134 N=0.4585

TRACK TO10 RWY 28 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CL601 STAGE 1 D=0.0743 N=0.0047
OPER CVR580 STAGE 1 D=1.3811 N=0.0886
OPER BECS8P STAGE | D=3.3354 N=0.2129
OPER GASEPY STAGE 1 D=2.4576 N=0.0685
OPER GASEPF STAGE 1 D=5.8483 N=0.3439
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TRACK TO!1 RWY 28 STRAIGHT 6800 RIGHT 90 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CL601 STAGE 1 D=0.0248 N=0.0016

OPER CVRS580 STAGE 1 D=0.4604 N=0.0294

OPER BEC58P STAGE 1 D=1.1118 N=0.0710

OPER GASEPY STAGE 1 D=1.3959 N=0.0228

OPER GASEPF STAGE 1 D=2.1417 N=0.1146

TRACK TOI2 RWY 28 STRAIGHT 100000
OPER 727200 STAGE 1 B=1.00 N=0.00
OPER CL6&01 STAGE 1 D=0.0248 N=0.0016
OPER CVR580 STAGE I D=0.4604 N=0.0294
OPER BECS8P STAGE 1 D=1.1118 N=0.0710
OPER GASEPVY STAGE | D=1.3959 N=0.0228
OPER GASEPF STAGE 1 D=2.1417 N=0.1146

LANDINGS BY FREQUENCY:

TRACK LA! RWY 10 STRAIGHT 50000 LEFT %0 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CL601 PROF=5TDID D=0.0493 N=0.0032
OPER CVR580 PROF=STD3D D=0.5207 N=0.0588
OPER BECS8P PROF=STD3D D=2.2236 N=0.1419
OPER GASEFY PROF=5TD3D D=1.4078 N=0.0457
OPER GASEPF PROF=STD3D D=3.822 N=0.2292

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CL40Y PROF=5TP3D D=0.2970 N=0.0150
OPER CVYR3580 PROF=5TD3D D=5.5244 N=0.3526
OPER BECS8P PROF=STD3D D=13.3417 N=0.8516
OPER GASEPY PROF=3TD3D D=7.7546 N=0.2741
OPER GASEPF PROF=STD3D D=22.7014 N=1.3754

TRACK LAJ RWY 10 STRAIGHT 100000
OPER 727200 PROF=STD3D D=0.0248 N=0.0016
OPER CL601 PROF=STD3D D=0.0248 N=0.0016
OPER CVRS580 PROF=STD3D D=0.4604 N=0.0294
OPER BECS58P PROF=STD3D D=1.1118 N=0.0710
OPER GASEPV PROF=STD3D D=0.8192 N=0.0228
OPER GASEPF PROF=STD3D D=1.9495 N=0.1146

TRACK LA4 RWY 10 STRAIGHT 50000 LEFT 10 D 2500
STRAIGHT 2640
OPER CL6&01 PROF=5TD3D D=0.1238 N=0.0079
OPER CVR580 PROF=STD3D D=2.3018 N=0.1469 .
OPER BECS8P PROF=5TD3D D=5.5590 N=0.3548
OPER GASEPV PROF=STD1D D=1.7895 N=0.1142
OPER GASEPF PROF=5TD3D D=8.9784 N=0.5731
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TRACK LAS RWY 28 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 50 D 2500
STRAYGHT 2640 ‘ -
OFER CL601 PROF=5TD2D D=0.1485 N=0.C09
OPER CVRS520 PROF=STDID D=2.7622 N=0.1763
OPER BECS58P PROF=STD3D D=6.6708 N=0.4258
OPER GASEPV PROF=STD3D D=3.1854 N=0.1371
OPER GASEPF PROF=STD3D D=11.12 N=0.6877

TRACK LAS RWY 28 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 30 D 2300
STRAIGHT 2640
OPER CL601 PROF=STD3D D=0.2970 N=0.0190
OPER CVR580 PROF=STD3D D=5.5244 N=0.3526
OPER BECS8P PROF=STD3D D=13.3417 N=0.8316
OPER GASEPY PROF=STD3D D=%.4846 N=0.274]
OPER GASEPF PROF=STD3D D=23.278 N=1.3734

TRACK LA7 RWY 28 STRAIGHT 100000
OPER 727200 PROF=STDID D=0.0495 N=0.0032
OPER CL60] PROF=3TD3D D=0.0495 N=0.0032
OPER CVR580 PROF=STD3D D=0.9207 N=0.0588
OPER BEC58P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=5TD3D D=1.4078 N=0.0457
OPER GASEPF PROF=STD3D D=3.822 N=0.2292

TOUCHGOS BY FREQUENCY:

TRACK TGt RWY 10 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320

OPER GASEPV STAGE | PROF=5STD3D D=8.1982

N=0.4350

OPER GASEPF STAGE 1 PROF=5TDJD D=24.585

N=1.3643

TRACK TG2 RWY 28 STRAIGHT 6300 LEFT 90 D 1500
STRAIGHT 000 LEFT 90 5 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500

STRAIGHT 1320
OPER GASEPY STAGE | PROF=STD3D D=8.7334

N=0.4550
OPER GASEPF STAGE 1 PROF=STD2D D=26.1901

N=1.3643
PROCESSES:

CONTOUR LDN AT 5560657075
WITH TOLERANCE=1
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REFINE=6
XSTART=-20000
YSTART=-20000
XSTOP=20000
YSTOP=20000
PLOT

END,
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BEGIN.

SETUP:

TITLE <SKAGIT 2013 (SMALL), OCTOBER 26, 1993>
AIRPORT <SKAGIT> ‘ )
ALTITUDE 140 TEMPERATURE 75.1 F

RUNWAYS
RW 10-28 -3685 O TO 1790 0
Rw03-21 0 -4840 TO 1715 -115
AIRCRAFT:
TYPES
AC CNASOO
AC CNA441
AC BECs8P
AC GASEPV
AC GASEPF
TAKEOQOFFS BY FREQUENCY:
TRACK TO! RWY 10 STRAIGHT 6800 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0743 N=0.0047
OPER CNA441 STAGE 1 D=1.3811 N=0.0886
OPER BECS8P STAGE 1 D=3.3354 N=0.2129

OPER GASEPY STAGE ! D=1.0737 N=0.0685
OPER GASEPF STAGE 1 D=5.3870 N=0.3439

TRACK TOZ RWY 10 STRAIGHT 6800 LEFT 14 D 2500
STRAIGHT 50000
OPER CNAS500 STAGE ] D=0.0248 N=0.0016
OPER CNA441 STAGE | D=0.4604 N=0.0294
OFER BECS8P STAGE 1 D=1.1118 N=0.0710
OPER GASEPY STAGE 1 D=0.357% N=0.0223
OPER GASEPF STAGE { D=1.7957 N=0.1146

TRACK TO3 RWY 10 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.2475 N=0.0158
OPER CNA441 STAGE | D=4.6037 N=0.2939
OPER BECS8P STAGE I D=11.1181 N=0.7097
OPER GASEPY STAGE | D=3.5790 N=0.2284
OPER GASEPF STAGE 1 D=17.9567 N=1.1462

TRACK TC4 RWY {0 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 35 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0495 N=0.0032
OPER CNA44] STAGE 1 D=0.9207 N=0.0588
OPER BECS8P STAGE 1 D=2.2236 N=0.1419
OPER GASEPV STAGE | D=0.7158 N=0.0457
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B-8

OPER GASEFPF STAGE 1 D=3.5313 N=0.2292

TRACK TO5 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS5(0 STAGE 1 D=0.0990 N=0.0063
OPER CNA441 STAGE | D=1.8415 N=0.1175
OPER BECS8P STAGE | D=4.4472 N=0.2839
OPER GASEPV STAGE | D=1.4316 N=0.0914
OPER GASEPF STAGE 1 D=7.1827 N=0.4585

TRACK TO§ RWY 28 STRAIGHT 6800 LEFT 90 D 2500

STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE | D=0.2475 N=0.0158

OPER CNA441 STAGE 1 D=4.6037 N=0.2939

OPER BEC58P STAGE | D=11.1181 N=0.7097

OPER GASEPVY STAGE 1 D=3.5790 N=0.2284

OPER GASEPF STAGE 1 D=17.9567 N=1.1462

TRACK TO7 RWY 28 STRAIGHT 6800 LEFT 55 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.0495 N=0.0032
OPER CNA441 STAGE 1 D=0.9207 N=0.0538
OPER BECS3P STAGE 1 D=2.2236 N=0.1419
OPER GASEPV STAGE | D=0.7158 N=0.0457
OPER GASEPF STAGE | D=3.5913 N=(.2292

TRACK TOS RWY 28 STRAIGHT 6300 LEFT 10D 2500
STRAIGHT 50000
OPER CNASCO STAGE | D=0.0990 N=0.0063
OPER CNA441 STAGE | D=1.8415 N=0.1173
OPER BECS8P STAGE | D=4.4472 N=(.2839
OPER GASEPY STAGE ! D=1.4316 N=0.0914
OPER GASEPF STAGE 1 D=7.1827 N=0.4383

TRACK TO9 RWY 28 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNASQO STAGE 1 D=0.0743 N=0.0047
OPER CNA441 STAGE 1 D=1.3811 N=0.0885
OPER BECS8P STAGE I D=3.3354 N=0.2129
OPER GASEPV STAGE | D=1.0737 N=0.0685
OPER GASEPF STAGE 1 D=5.3870 N=0.3439

TRACK TOI0 RWY 28 STRAIGHT 6800 RIGHT 90 D 2500

STRAIGHT 5230 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS500 STAGE 1 D=0.0248 N=0.0016

OPER CNA44| STAGE ! D=0.4604 N=0.0294

OPER BECS8P STAGE 1 D=1.1118 N=0.0710

OPER GASEPY STAGE 1 D=0.3579 N=0.0228

OPER GASEPF STAGE 1 D=1.7957 N=0.1145
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TRACK TO!1 RWY 03 STRAIGHT 6320 LEFT 50 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE | D=0.9226 N=0.0000
OPER GASEPF STAGE 1 D=0.3075 N=0.0000

TRACK TO12 RWY 03 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPVY STAGE 1 D=0.6920 N=0.0000
OPER GASEPF STAGE 1 D=0,2307 N=0.0000

TRACK TQ13 RWY 03 STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPY STAGE { D=0.2307 N=0.0000
OPER GASEPF STAGE 1 D=0.0769 N=0.0000

TRACK TO14 RWY 03 STRAIGHT 6320 RIGHT 0 D 1500
STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPV STAGE I D=2.3066 N=0.0000
OPER GASEPF STAGE 1 D=0.7689 N=0.0000

TRACK TOL5 RWY 03 STRAIGHT 6320 LEFT $0 D 1500
STRAIGHT 1250 LEFT 70 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.4613 N=0.0000
OPER GASEPF STAGE 1 D=0.1538 N=0.0000

TRACK TO16 RWY 2] STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=0.3460 N=0.0000
OPER GASEPF STAGE | D=0.1153 N=0.0000

TRACK TOI7 RWY 21 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPVY STAGE 1 D=3.4598 N=0.0000
OPER GASEPF STAGE } D=1.1533 N=0.0000

TRACK TO18 RWY 2! STRAIGHT 6320 RIGHT 15 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=0.6920 N=0.0000
OPER GASEPF STAGE | D=0.2307 N=0.0000

TRACK TO19 RWY 2! STRAIGHT 6320 RIGHT 45 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=1.3839 N=0.0000
OPER GASEPF STAGE 1 D=0.4613 N=0.0000

TRACK TO20 RWY 2! STRAIGHT 6320 RIGHT 90 D 1500
STRAIGHT 1250 RIGHT 30 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=1.0380 N=0.0000

06110601k gLpp.b

OPER GASEPF STAGE 1 D=0.3460 N=0.0000
LANDING BY FREQUENCY:

TRACK LA! RWY 10 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNASO0 PROF=STD3D D=0.0495 N=0.0032
OPER CNA441 PROF=STD3D D=0.9207 N=0.0588
OPER BECS8P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=0.7158 N=0.0457
OPER GASEPF PROF=STD3D D=3,5913 N=0.2292

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
QPER CNAS500 PROF=STD3D D=0.2970 N=0.0190
OPER CNA441 PROF=STD3D D=5.5244 N=0.3526
OPER BEC58P PROF=STD3D D=13.3417 N=0.8516
OPER GASEPY PROF=STD3D D=4.2948 N=0.274}
OPER GASEPF PROF=STD3D D=21.5481 N=1.3754

TRACK LA3 RWY 10 STRAIGHT 50000
OPER CNAS500 PROF=STD3D D=0.0248 N=0.0016
OPER CNA44) PROF=STD3D D=0.4604 N=0.0294
OPER BECS8P PROF=STD3D D=1.1118 N=0.0710
OPER GASEPY PROF=STD3D D=0.3579 N=0.0228
OPER GASEPF PROF=STD3D D=1.7957 N=0.1146

TRACK LA4 RWY 10 STRAIGHT 50000 LEFT 10 D 2500
STRAIGHT 2640
OPER CNAS500 PROF=STD3D D=0.1238 N=0.0079
OPER CNA441 PROF=STD3D D=2.3018 N=0.1469
OPER BECS8P PROF=STD3D D=5.5590 N=0.3548
OPER GASEPY PROF=STD3D D=1.7895 N=0.1142
OPER GASEPF PROF=STD3D D=8.9784 N=0.5731

TRACK LAS RWY 28 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.1485 N=0.0095
OPER CNA441 PROF=STD3D D=2.7622 N=0.1763
OPER BECS8P PRQF=STD3D D=6.6708 N=0.4258
OPER GASEPV PROF=STD3D D=2.1474 N=0.1371
OPER GASEPF PROF=8TD3D D=10.7740 N=0.6877

TRACK LA6 RWY 28 STRAIGHT 50000 RIGHT 45D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS500 PROF=STD3D D=0.2970 N=0.0190
OPER CNA441 PROF=STD3D D=5.5244 N=0.3526
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OPER BECS58P PROF=STD3D D=13.3417 N=0.3516
OPER GASEPY PROF=STD3D D=4.2948 N=0.2741
OPER GASEPF PROF=STD3D D=21.5481 N=1.3754

TRACK LA7 RWY 28 STRAIGHT 50000
OPER CNAS5S00 PROF=STD3D D=0.0455 N=0.0032
CPER CNA441 PROF=STD3D D=0.9207 N=0.0538
OPER BECS8P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=0.7158 N=0.0457
OPER GASEPF PROF=3TD3D D=3.5913 N=0.2292

TRACK LAB RWY 03 STRAIGHT 50000 LEFT 90D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPV PROF=STD3D D=0.6920 N=0.0000
OPER GASEPF PROF=STD3D D=0.2307 N=0.0000

TRACK LAS RWY 03 STRAIGHT 5000¢ RIGHT 45D 1500
STRAIGHT 5400 LEFTS0D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=3.4598 N=0.0000
OPER GASEPF PROF=5TD3JD D=1.1533 N=0.0000

TRACK LA1ORWY 03 STRAIGHT 50000
OPER GASEPY PROF=STD3D D=0.4613 N=0.0000
OPER GASEPF PROF=STD3D D=0.1538 N=0.0000

TRACK LAI1]1 RWY 21 STRAIGHT 50000 LEFT 90 D 3500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPV PROF=5TD3D D=1.0380 N=0.0000
OPER GASEPF PROF=STD3D P=0.3460 N=0.0000

TRACK LA12RWY 2| STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=5.1898 N=0.0000
OPER GASEPF PROF=5TD3D D=1.7299 N=0.0000

TRACK LAI3RWY 21 STRAIGHT 50000
OPER GASEPY PROF=STD3D D=0.6920 N=0.0000
OPER GASEPF PROF=STB3D D=0.2307 N=0.0000

TOUCHGOS BY FREQUENCY:

TRACK TGl RWY 10 STRAIGHT 6800 LEFT 90 I 1500
STRAIGHT 1000 LEFT 90 D> 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320

OPER GASEPY STAGE 1 PROF=STD3D D=7.1277

N=0.4550

05110601k gupp b

OPER GASEPF STAGE 1 PROF=STD1D D=21.3748
N=1.3643

TRACK TG2Z RWY 28 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT %0 D 1500
STRAIGHT 1320
OPER GASEPV STAGE 1 PROF=STD3D D=7.1277
N=0.4550
OPER GASEPF STAGE 1 PROF=STD3D D=21.3748

N=1,3643

TRACK TG3 RWY 03 STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 6400 LEFT 90 D 1300
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1000
OPER GASEPY STAGE 1 PROF=STD3D D=1.0705
N=0.0000
OPER GASEPF STAGE | PROF=STD1D D=3.2102
N=0.0000

TRACK TG4 RWY 21 STRAIGHT 5400 RIGHT %0 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 6400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 1000
OPER GASEPY STAGE 1 PROF=STD3D D=1.6057
N=0.0000
OPER GASEPF STAGE ! PROF=STD3D D=4.8133
N=0.0000

PROCESSES:

CONTOUR LDN AT 55 60 6570 75
WITH TOLERANCE=1
REFINE=6
XSTART=-10000
YSTART=-10000 )
XSTOP=10000
YSTOP=10000
PLOT

END.
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BEGIN.
SETUP:

TITLE <SKAGIT 2013 Small/One Runway, December 28,

1993>
ATRPORT <SKAGIT>
ALTITUDE 140 TEMPERATURE 751 F

RUNWAYS _
RW10-28 -36850 TO 1790 0
RWO03-21 0 -4840 TO 1715 -115

AIRCRAFT:

TYPES

AC CNAS00
ACCNA44]
AC BEC58P
AC GASEPY
AC GASEPF

TAKEOFFS BY FREQUENCY:

TRACK TO! RWY 10 STRAIGHT 6800 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNASO0 STAGE 1 D=0.0743 N=0.0047
OPER CNA44] STAGE | D=1.3811 N=0.0886
OPER BEC58P STAGE I D=3.3354 N=0.2129
OPER GASEPV STAGE | D=1.9963 N=0.0685
OPER GASEPF STAGE 1 D=5.6945 N=0.3439

TRACK TO2 RWY 10 STRAIGHT 6800 LEFT 10 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.0248 N=0.0016
OPER CNA441 STAGE 1 D=0.4604 N=0.0294
OPER BECS8P STAGE 1 D=1.1118 N=0.07}0
OPER GASEPV STAGE | D=1.0499 N=0.0228
OPER GASEPF STAGE 1 D=2.0264 N=0.1146

TRACK TO3 RWY 10 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS500 STAGE 1 D=0.2475 N=0.0158
OPER CNA441 STAGE 1 D=4.6037 N=0.2939
OPER BEC58P STAGE 1 D=11.1181 N=0.7097
OPER GASEPY STAGE 1 D=3.8097 N=0.2284
OPER GASEPF STAGE | D=18.0336 N=1.1462

TRACK TO4 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 35 D 2500
STRAIGHT 50000

OPER CNA3500 STAGE 1 D=0.0495 N=0.0032
OPER CNA441 STAGE 1 D=0.9207 N=0.0588
OFPER BECS8P STAGE | D=2.2236 N=0.1419
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OPER GASEPY STAGE 1 D=3.0224 N=0.0457
OPER GASEPF STAGE | D=4.3602 N=0.2292

TRACK TOS RWY 10 STRAIGHT 6800 RIGHT 90 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0590 N=0.0063

OPER CNA44! STAGE 1 D=1.8415 N=0.1175

QOPER BECS8P STAGE 1 D=4.4472 N=0,2839

OPER GASEPY STAGE 1 D=1.8929 N=0.0914

OPER GASEPF STAGE 1 D=7.3365 N=0.4585

TRACK TO6 RWY 28 STRAIGHT 6800 LEFT 90 D 2500

STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.2475 N=0.0158

OPER CNA441 STAGE 1 D=4.6037 N=0.2939

OPER BEC38P STAGE 1 D=111181 N=0.7097

OPER GASEPY STAGE | D=3.925 N=0.2284

OPER GASEPF STAGE | D=18.072 N=1,1462

TRACK TO7 RWY 28 STRAIGHT 6300 LEFT 55 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.0495 N=0.0032
OPER CNA4$| STAGE | D=0.9207 N=0.0588
OPER BECS8P STAGE | D=2.2236 N=0.1419
OPER GASEPV STAGE | D=4.1756 N=0.0457
OPER GASEPF STAGE | D=4.7446 N=0.2292

TRACK TO8 RWY 28 STRAIGHT 6800 LEFT 10 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.0990 N=0.0063
OPER CNA441 STAGE 1 D=1.8415 N=0.1175
OPER BEC58P STAGE | D=4.4472 N=0.2839
OPER GASEPY STAGE 1 D=2.1236 N=0.0914
OPER GASEPF STAGE 1 D=7.4134 N=0.4385

TRACK TO9 RWY 28 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.0743 N=0.0047 -
OPER CNA44! STAGE | D=1.3811 N=0.0886
OPER BECS8P STAGE 1 D=3.3354 N=0.2129
OPER GASEPY STAGE | D=2.4576 N=0.0685
OPER GASEPF STAGE 1 D=5.8483 N=0.3439

TRACK TOI0RWY 28 STRAIGHT 6800 RIGHT 90 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0248 N=0.0016

OPER CNA441 STAGE 1 D=0.4604 N=0.0294

OPER BEC58P STAGE 1 D=1.1118 N=0.0710 -

OPER GASEPY STAGE 1 D=1.395¢ N=0.0228

OPER GASEPF STAGE | D=2.1417 N=0.1146
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LANDINGS BY FREQUENCY:

TRACK LA! RWY 10 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640

OPER CNAS00 PROF=STD3D D=0,0495 N=0.0032
OPER CNA441 PROF=STD3D D=0.9207 N=0.0588
OPER BEC58P PROF=STD3D D=2.2236 N=0.1419
OFER GASEPY PROF=STD3D D=1.4078 N=0.0457
OPER GASEPF PROF=STD3D D=3,822 N=0.2292

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3ID D=0.2570 N=0.0190
OPER CNA441 PROF=STD3D D=5.5244 N=0.3526
OPER BEC58P PROF=STDID D=113.3417 N=08316
OPER GASEPY PROF=STD3D D=7.7546 N=0,2741
OPER GASEFF PROF=STD3D D=22.7014 N=1.3734

TRACK LA3 RWY 10 STRAIGHT 50000 LEFT 10 D 2500
STRAIGHT 2640
OPER CNASO0 PROF=STD3D D=0.1238 N=0.0079
OPER CNA441 PROF=STD3D D=2.3018 N=0.1469
OPER BECS58P PROF=STD3D D=5.5590 N=0,3548
OPER GASEPY PROF=STD3D D=1,7895 N=0.1142
OPER GASEPF PROF=5TD3D D=8.9784 N=0.5731

TRACK LA4 RWY 28 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640

OFER CNAS00 PROF=STD3D D=0.1485 N=0.0095
OPER CNA441 PROF=STD3D D=2.7622 N=0.1763
OPER BECS58P PROF=STD3D D=6.6708 N=0.4258
OPER GASEPV PROF=STD3D D=3.1854 N=0.137]
OPER GASEPF PROF=STD3D D=11.12 N=0.6877

TRACK LAS RWY 28 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS500 PROF=STD3D D=0.2970 N=0.0150
OPER CNA441 PROF=STD3D D=5.5244 N=0.3526
OPER BECS58P PROF=STD3D D=13.3417 N=0.3516
OPER GASEPY PROF=STD3D D=9.4846 N=0.2741
OPER GASEPF PROF=STD3D D=23.278 N=1.3754

TRACK LAG6 RWY 28 STRAIGHT 100000
OPER CNASQ0 PROF=STD3D D=0.0495 N=0.0032
OPER CNA441 PROF=STD3D D=0.9207 N=0.0533
OPER BECS8P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=1.4078 N=0.0457
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B-12

OPER GASEPF PROF=STD3D D=3.822 N=0.2292
TOUCHGOS BY FREQUENCY:

TRACK TG! RWY 10 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320
OPER GASEPY STAGE | PROF=STD3D D=8.1982
N=0.4550
OPER GASEPF STAGE | PROF=5STD3D D=24.585
N=1.3643

TRACK TG2 RWY 28 STRAIGHT 6800 LEFT 0 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 10C0 LEFT 90 D 1500
STRAIGHT 1320
OPER GASEPV STAGE | PROF=STD3D D=8.7334
N=0.4550
OPER GASEPF STAGE ! PROF=STDJD D=26.1901
N=1.3643

PROCESSES:

CONTOUR LDN AT 5560657075
WITH TOLERANCE=1
REFINE=6
XSTART=-20000
YSTART=-20000
XSTOP=20000
YSTOP=20000
PLOT

END.
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BEGIN.

SETUP:

TITLE <SKAGIT 2013 (3-21 North End),December 28,
1993>

AIRPORT <SKAGIT>

ALTITUDE 140 TEMPERATURE 75.1 F

RUNWAYS :
RW10-28 -3685C¢ TO 17900
RW 03-21 858 -2478 TO 1715 -115

AIRCRAFT:

TYPES

AC CNA3CO
ACCNA441

AC BECS8P

AC GASEPY
AC GASEPF

TAKEOCFFS BY FREQUENCY:

TRACK TO1 RWY 10 STRAIGHT 6800 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0743 N=0.0047
OPER CNA44!1 STAGE 1 D=1.3811 N=0.0886
OPER BECS58P STAGE 1 D=3.3354 N=0.2129
CPER GASEPY STAGE 1 D=1.0737 N=0.0685
QPER GASEPF STAGE 1 D=3.3870 N=0.3439

TRACK TO2 RWY 10 STRAIGHT 6300 LEFT 10 D 2500
STRAIGHT 50000 :
OPER CNAS500 STAGE 1 D=0.0248 N=0.0016
OPER CNA44! STAGE 1 D=0.4604 N=0.0294
OPER BECS58P STAGE 1 D=1.1118 N=0.0710
OPER GASEPV STAGE | D=0.3579 N=0.0228
OFPER GASEPF STAGE 1 D=1.7957 N=0.1146

TRACK TO3 RWY 10 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.2475 N=0.0153
OPER CNA441 STAGE 1 D=4.6037 N=0.2939
OPER BEC38P STAGE 1 D=11.1181 N=0.7097
OPER GASEPV STAGE | D=3.5790 N=0.2284
OPER GASEPF STAGE 1 D=17.9567 N=1.1462

TRACK TO4 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 35 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0495 N=0.0032
OPER CNA441 STAGE 1 D=0.9207 N=0.0588
OPER BECS8P STAGE 1 D=2.2236 N=0.1419
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OPER GASEPY STAGE I D=0.71358 N=0.0457
OPER GASEPF STAGE 1 D=3.5913 N=0.2292

TRACK TOS5 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0990 N=0.0063
OPER CNA441 STAGE ! D=1.8415 N=0.1175
QPER BEC58P STAGE | D=4.4472 N=0.2839
OPER GASEPV STAGE 1 D=1.4316 N=0.0914
OPER GASEPF STAGE 1 D=7.1827 N=0.4585

TRACK TO6 RWY 28 STRAIGHT 6800 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNASO0 STAGE 1 D=0.2475 N=0.0138
OPER CNA44]1 STAGE I D=4.6037 N=0.2939
OPER BECS8P STAGE 1 D=11.118]1 N=0.7057
OPER GASEPY STAGE | D=3.5790 N=0.2284
OPER GASEPF STAGE | D=17.9567 N=1.1462

TRACK TO7 RWY 28 STRAIGHT 6800 LEFT 55 D 2500
STRAIGHT 50000 '
OPER CNAS00 STAGE | D=0.0495 N=0.0032
QPER CNA441 STAGE 1 D=0.9207 N=0.0588
OPER BECS8P STAGE | D=2.2236 N=0.1419
OPER GASEPV STAGE 1 D=0.7158 N=0.0457
OPER GASEPF STAGE 1 D=3.5913 N=0.2292

TRACK TOS RWY 28 STRAIGHT 6300 LEFT 10 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.0950 N=0.0063
OPER CNA44| STAGE 1 D=1.8415 N=0.1175
OPER BECS8P STAGE ] D=4.4472 N=0.283%
OPER GASEPV STAGE 1 D=1.4316 N=0.0914
OPER GASEPF STAGE | D=7.1827 N=0.4585

TRACK TO9 RWY 28 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.0743 N=0.0047
OPER CNA441 STAGE 1 D=1.3811 N=0.0886
OPER BECS8P STAGE | D=3.3354 N=0.2129
OPER GASEPV STAGE ! D=1.0737 N=0.0685
OPER GASEPF STAGE 1 D=5.3870 N=0.3439

TRACK TO10 RWY 28 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000 |

OPER CNAS00 STAGE 1 D=0.0248 N=0.0016
OPER CNA441 STAGE 1 D=0.4604 N=0.0294
OPER BECS8P STAGE 1 D=1.1118 N=0.0710"
OPER GASEPY STAGE 1 D=0.3579 N=0.0228
OPER GASEPF STAGE | D=1.7957 N=0.1146
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TRACK TO11 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000 '
OPER GASEPY STAGE 1 D=0.9226 N=0.0000
OPER GASEPF STAGE 1 D=0.3075 N=0.0000

TRACK TOI12 RWY 03 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 56000
OPER GASEPV STAGE 1 D=0.6520 N=0.0000
OPER GASEPF STAGE 1 D=0.2307 N=0.0000

TRACK TO13 RWY 03 STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.2307 N=0.G000
OPER GASEPF STAGE I D=0.0769 N=0.0000

TRACK TO14 RWY 03 STRAIGHT 6320 RIGHT 90 D 1500
STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=2.3066 N=0.0000
OPER GASEPF STAGE I D=0.7689 N=0.0000

TRACK TO15 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 70 D 1500
STRAIGHT 56000
OPER GASEPV STAGE 1 D=0.4613 N=0.0000
OPER GASEPF STAGE | D=0.1538 N=0.0000

TRACK TOI6 RWY 21 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.3460 N=0.0000
OPER GASEPF STAGE 1 D=0.1153 N=0.0000

TRACK TO17 RWY 21 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPY STAGE I D=3.4598 N=0.0000
OPER GASEPF STAGE 1 D=1.1533 N=0.0000

TRACK TO!8 RWY 21 STRAIGHT 6320 RIGHT 15D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.6920 N=0.0000
OPER GASEPF STAGE 1 D=0.2307 N=0.0000

TRACK TO19 RWY 2} STRAIGHT 6320 RIGHT 45 D 1500
STRAIGHT 50000
OPER GASEPY STAGE ! D=1.3839 N=0.0000
OPER GASEPF STAGE 1 D=0.4613 N=0.0000

TRACK TO20 RWY 21 STRAIGHT 6320 RIGHT 90 D 1500
STRAIGHT 1250 RIGHT 30D 1300
STRAIGHT 50000
OPER GASEPY STAGE | D=1.0380 N=0.0000

0611060tk gaapp

OPER GASEPF STAGE 1 D=0.3460 N=0.0000

LANDING BY FREQUENCY:

TRACK LA1 RWY 10 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.0435 N=0.0032
OPER CiNA44] PROF=STD3D D=0.9207 N=0.0588
OPER BEC58P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=5TD3D D=0.7158 N=0.0457
OPER GASEPF PROF=STD3D D=3.5913 N=0.2292

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.2970 N=0.0190
OPER CNA441 PROF=STD3D D=5.524% N=0.3526
OPER BECS58P PROF=STD3D D=13.3417 N=0.8516
OPER GASEPVY PROF=STD3D D=4.2948 N=0.2741
OPER GASEPF PROF=STD3D D=21.5481 N=1.3754

TRACK LA3 RWY 10 STRAIGHT 50000
OPER CNAS00 PROF=STD3D D=0.0248 N=0.0016
OPER CNA441 PROF=5TD3D D=0.4604 N=0.0294
OPER BEC58P PROF=STD3D D=1.1118 N=0.0710
OPER GASEPY PROF=STD3D D=0.3579 N=0.0228
OPER GASEPF PROF=STD3D D=1.7957 N=0,1146

TRACK LA4 RWY 10 STRAIGHT 50000 LEFT 10 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.1238 N=0.0079
- OPER CNA441 PROF=STD3ID D=2.3018 N=0.1469
OPER BEC58P PROF=STD3D D=5.5590 N=0.3548
OPER GASEPV PROF=STD3D D=1.7895 N=0.1142
OPER GASEPF PROF=STD3D D=8.9784 N=0.5731

TRACK LAS RWY 28 STRAIGHT 50000 LEFT 50 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.1485 N=0.0095
OPER CNA441 PROF=STD3D D=2.7622 N=0.1763
OPER BECS8P PROF=STD3D D=6.6705 N=0.4238
OPER GASEPV PROF=STD3D D=2.1474 N=0.1371
OPER GASEPF PROF=STD3D D=10.7740 N=0.6877

TRACK LA6 RWY 28 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 P 2500
STRAIGHT 2640 -
OPER CNAS500 PROF=STD3D D=0.2970 N=0.01%0
OPER CNA441 PROF=STD3D D=5.5244 N=0.3526
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OPER BEC53P PROF=STD3D D=13.3417 N=0.8516
OPER GASEPY PROF=STD3D D=4.2948 N=0.2741
OPER GASEPF PROF=STD3D D=21.5481 N=1.3754

TRACK LA7 RWY 28 STRAIGHT 50000
OPER CNASDQ PROF=STD3D D=0.0495 N=0,0032
OPER CNAd4! PROF=STD3D D=0.9207 N=0.0588
OPER BECS8P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=0.7138 N=0.0457
OPER GASEPF PROF=STD3D D=3.5913 N=0.2292

TRACK LAS RWY 03 STRAIGHT 50000 LEFT 80 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=0.6920 N=0.0000
OPER GASEPF PROF=STD3D D=0.2307 N=0.0000

TRACK LAS RWY 03 STRAIGHT 50000 RIGHT 45 D 1500
STRAIGHT 5400 LEFT 90D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=3.4598 N=0.0000
OPER GASEPF PROF=STDID D=1.1533 N=0.0000

TRACK LAIORWY 03 STRAIGHT 50000
OPER GASEPY PROF=STD3D D=0.4613 N=0.0000
OPER GASEPF PROF=STD3D D=0.1538 N=0.0000

TRACK LA11 RWY 2] STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=1.0380 N=0.0000
OPER GASEPF PROF=STD3D D=0.3460 N=0.6000

TRACK LAIZ RWY 21 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90D 1500
STRAIGHT 2640
OPER GASEPV PROF=STD3D D=5.1898 N=0.0000
OPER GASEPF PROF=STD3D D=1.7299 N=0.0000

TRACK LAI3 RWY 21 STRAIGHT 50000
OPER GASEPY PROF=STD3ID D=0.6920 N=0.0000
OPER GASEPF PROF=STD3D D=0.2307 N=(.0000

TOUCHGOCS BY FREQUENCY:

TRACK TG! RWY 10 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320

OPER GASEPY STAGE | PROF=STD3D D=7.1277

N=0.4550

06110601k tapp.h

OPER GASEPF STAGE 1 PROF=STD3D D=21.3748
N=1.3643

TRACK TG2 RWY 28 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1320
OPER GASEPV STAGE | PROF=STD3D D=7.1277

N=0.4550
OPER GASEPF STAGE 1 PROF=STD3D D=21.3748

N=1.3643

TRACK TG3 RWY 03 STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1000 LEFT $0 D 1500
STRAIGHT 6400 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1000
OPER GASEPY STAGE 1 PROF=STD3D D=1.0705
N=0.0000
OPER GASEPF STAGE 1 PROF=STD3D D=3.2102

N=0.0000

TRACK TG4 RWY 21 STRAIGHT 5400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 6400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 1000
OPER GASEPY STAGE | PROF=STD3D D=1.6057

N=0.0000
OPER GASEPE STAGE 1 PROF=STD3D D=4.8153

N=0,0000
PROCESSES:

CONTOUR LDN AT 5560657075
WITH TOLERANCE=]
REFINE=6
XSTART=-10000
YSTART=-10000
XSTOP=10000
YSTOP=10000
PLOT

END.
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BEGIN.

SETUP:

TITLE <SKAGIT 2013 (3-21 South End), December 28,
1993>

AIRPORT <SKAGIT>

ALTITUDE 140 TEMPERATURE 75.1 F

RUNWAYS
RW 10-28 -3685 0 TO 1790 0 -
RW03-21 0O -4840 TO 858 -2478

AIRCRAFT:

TYPES
AC CNAS00
AC CNA44]
AC BECS8P
AC GASEPV
AC GASEPF

TAKEOFFS BY FREQUENCY:

TRACK TO! RWY 10 STRAIGHT 6800 LEFT 90 D 2500
STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE | D=0.0743 N=0.0047
OPER CNA441 STAGE | D=1.3811 N=0.0886
OPER BECS8P STAGE 1 D=3.3354 N=0.2129
OPER GASEPV STAGE 1 D=1.0737 N=0.0685
OPER GASEPF STAGE 1 D=5.3870 N=0.343%

TRACK TO2 RWY 10 STRAIGHT 6800 LEFT 10 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.0248 N=0.00]6
OPER CNA441 STAGE 1 D=0.4604 N=0.0294
OPER BECS8P STAGE 1 D=1.1118 N=0.0710
OPER GASEPY STAGE 1 D=0.3579 N=0.0228
OPER GASEPF STAGE 1 D=1.7957 N=0.1146

TRACK TO3I RWY 10 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.2475 N=0.0158
OPER CNA441 STAGE 1 D=4.6037 N=0.2939
OPER BEC58P STAGE 1 D=11.1181 N=0.7097
OPER GASEPV STAGE | D=3.5790 N=0.2284
OPER GASEPF STAGE 1 D=17.9567 N=1.1462

TRACK TO4 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500
STRAIGHT 5280 RIGHT 35 D 2500
STRAIGHT 50000

OPER CNAS500 STAGE 1 D=0.0495 N=0.0032
OPER CNA44]1 STAGE 1 D=0.9207 N=0.0588
OPER BECS58P STAGE 1 D=2.2236 N=0.1419
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OPER GASEPY STAGE 1 D=0.7158 N=0.0437
OPER GASEPF STAGE 1 D=3.5913 N=0.2252

TRACK TO5 RWY 10 STRAIGHT 6800 RIGHT 90 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0990 N=0.0063

OPER CNA44! STAGE 1 D=1.8415 N=0.1175

OPER BECS58P STAGE | D=4.4472 N=0.283%

OPER GASEPV STAGE 1 D=1.4316 N=0.0914

OPER GASEPF STAGE | D=7.1827 N=0.4585

TRACK TO6 RWY 28 STRAIGHT 6800 LEFT 90 D 2500

STRAIGHT 1250 LEFT 10 D 2500
STRAIGHT 50000

OPER CNAS5C0O STAGE { D=0.2475 N=0.0158

OPER CNA441 STAGE 1 D=4.6037 N=0.2939

OPER BEC58P STAGE 1 D=11.1181 N=0.7097

OPER GASEPV STAGE | D=1.5790 N=0.2284

OPER GASEPF STAGE | D=17.9567 N=1.1462

TRACK TO7 RWY 28 STRAIGHT 6800 LEFT 55 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE 1 D=0.0495 N=0.0032
OPER CNA441 STAGE 1 D=0.9207 N=0.0588
OPER BEC58P STAGE | D=2.2236 N=0.141%
OPER GASEPV STAGE | D=0.7158 N=0.0457
OPER GASEPF STAGE I D=3.5913 N=0.2292

TRACK TOB RWY 28 STRAIGHT 6800 LEFT 10 D 2500
STRAIGHT 50000
OPER CNASOQ STAGE | D=0.0990 N=0.0063
OPER CNA441 STAGE 1 D=1.8415 N=0.1175
OPER BECS8P STAGE ! D=4.4472 N=0.283%
OPER GASEPY STAGE | D=1.4316 N=0.0914
OPER GASEPF STAGE 1 D=7.1827 N=0.4585

TRACK TO9 RWY 28 STRAIGHT 6800 RIGHT 80 D 2500
STRAIGHT 50000
OPER CNAS00 STAGE | D=0.0743 N=0.0047
OPER CNA441 STAGE 1 D=1.3811 N=0.0886
OPER BECS8P STAGE | D=3.3354 N=0.2129
OPER GASEPV STAGE | D=1.0737 N=0.0685
OPER GASEPF STAGE | D=5.3870 N=0.3439

TRACK TO10 RWY 28 STRAIGHT 6300 RIGHT 90 D 2500

STRAIGHT 5280 RIGHT 80 D 2500
STRAIGHT 50000

OPER CNAS00 STAGE 1 D=0.0248 N=0.0016

OPER CNA441 STAGE 1 D=0.4604 N=0.0294

OPER BECS8P STAGE 1 D=1.1118 N=0.0710

OPER GASEPV STAGE 1 D=0.3579 N=0.0228

OPER GASEPF STAGE | D=1.7957 N=0.1146
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TRACK TO!1 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1256 LEFT 30 D 1500 '
STRAIGHT 50000

OPER GASEPV STAGE 1 D=0.9226 N=0.0000
OPER GASEPF STAGE 1 D=0.2075 N=0.000C

TRACK TOI12 RWY 03 STRAIGHT 6320 LEFT 30 D 1500
STRAIGHT 50000
OPER GASEPVY STAGE | D=0.6920 N=0.0000
OPER GASEPF STAGE 1 D=0.2307 N=0.0000

TRACK TOI13 RWY 03 STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPY STAGE | D=0.2307 N=0.0000
OPER GASEPF STAGE 1 D=0.0769 N=0.0000

TRACK TO14 RWY 03 STRAIGHT 6320 RIGHT 90 D 1500
STRAIGHT 1250 RIGHT 60 D 1500
STRAIGHT 50000
OPER GASEPV STAGE 1 D=2.3066 N=0.0000
OPER GASEPF STAGE 1 D=0.768% N=0.0000

TRACK TO13 RWY 03 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 70 D 1500
STRAIGHT 50000
OPER GASEPV STAGE | D=0.4613 N=0.0000
OPER GASEPF STAGE 1 D=0.1538 N=0.0000

TRACK TO16 RWY 21 STRAIGHT 6320 LEFT 90 D 1500
STRAIGHT 1250 LEFT 30 D 1500
STRAIGHT 50000

OPER GASEPY STAGE | D=0.3460 N=0.0000
OPER GASEPF STAGE 1 D=0.1153 N=0.0000

TRACKTOI17 RWY 21 STRAIGHT 6320 LEFT 30D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=3.4598 N=0.0000
OPER GASEPF STAGE ! D=1.1533 N=0.0000

TRACK TO18 RWY 21 STRAIGHT 6320 RIGHT 15 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=0.6920 N=0.0000
OPER GASEPF STAGE 1 D=0.2307 N=0.0000

TRACK TOI9 RWY 21 STRAIGHT 6320 RIGHT 45 D 1500
STRAIGHT 50000
OPER GASEPYV STAGE 1 D=1.3839 N=0.0000
OPER GASEPF STAGE 1 D=0.4613 N=0.0000

TRACK TO20 RWY 21 STRAIGHT 6320 RIGHT $0 D 1500
STRAIGHT 1250 RIGHT 30 D 1500
STRAIGHT 50000
OPER GASEPY STAGE 1 D=1.0380 N=0.0000

06110601 ukprapp b

QPER GASEPF STAGE 1 b=0.3460 N=(.0000

LANDING BY FREQUENCY:

TRACK LAl RWY 10 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
QOPER CNAS500 PROF=8STD3D D=0.0495 N=0.0032
OPER CNAd44] PROF=STD3D D=0.9207 N=0.0588
OPER BECS58P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=0.7158 N=0.0457
OPER GASEPF PROF=STD3D D=3.5913 N=0.2292

TRACK LA2 RWY 10 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 50 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS500 PROF=STD3D D=0.2570 N=0.0150
OPER CNA441 PROF=5TD3D D=5.5244 N=0.3526
OPER BECS8P PROF=STD3D D=13.3417 N=0.8516
OPER GASEPY PROF=STD3D D=4.2948 N=0274]
OPER GASEPF PROF=STD3D D=21.5481 N=1.3754

TRACK LA3 RWY 10 STRAIGHT 50000
OPER CNAS00 PROF=STD3D D=0.0248 N=0.0016
OPER CNA441 PROF=STD3D D=0.4604 N=0.0294
OPER BECS8P PROF=STD3D D=1.1118 N=0.0710
OPER GASEPY PROF=STD3D D=0.3579 N=0.0228
OPER GASEPF PROF=STD3D D=1.7957 N=0.1146

TRACK LA4 RWY 10 STRAIGHT 50000 LEFT 10 D 2500
" STRAIGHT 2640
OPER CNAS00 PROE=STD3D D=0.1238 N=0.0079
OPER CNA441 PROF=STD3D D=2.3018 N=0.146%
OPER BECS8P PROF=STD3D D=5.5590 N=0.3548
OPER GASEPV PROF=STD3D D=1.7895 N=0.1}42
OPER GASEPF PROF=STDID D=8.9784 N=0.5731

TRACK LAS RWY 28 STRAIGHT 50000 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500 - '
STRAIGHT 2640

OPER CNA3500 PROF=STD3D D=0.1485 N=0.0095
OPER CNA44! PROF=STD3D D=2.7622 N=0.1763
OPER BEC58P PROF=STD3D D=6.6708 N=0.4258
OPER GASEPY PROF=STD3D D=2.1474 N=0.1371
OPER GASEPF PROF=STD3D D=10.7740 N=0.6877

TRACK LAS RWY 28 STRAIGHT 50000 RIGHT 45 D 2500
STRAIGHT 5400 LEFT 90 D 2500
STRAIGHT 1500 LEFT 90 D 2500
STRAIGHT 2640
OPER CNAS00 PROF=STD3D D=0.2970 N=0.0190
OPER CNA44] PROF=STD3D D=5.5244 N=0.3526
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OPER BEC38P PROF=5TD3D D=13,3417 N=0.8516
OPER GASEPV PROF=STD3D D=4.2943 N=0.2741
OPER GASEPF PROF=5TD3D D=21.5481 N=1.3754

TRACK LA7 RWY 28 STRAIGHT 50000
OPER CNA500 PROF=STD3D D=0.0495 N=0.0032
OPER CNA44]1 PROF=STD3D D=0.9207 N=0.0588
OPER BECS58P PROF=STD3D D=2.2236 N=0.1419
OPER GASEPY PROF=STD3D D=0.7158 N=0.0457
OPER GASEPF PROF=STD3D D=3.5913 N=0.2292

TRACK LA8 RWY 03 STRAIGHT 50000 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=0.6920 N=0.0000
OPER GASEPF PROF=STD3D D=0.2307 N=0.0000

TRACK LAS RWY 03 STRAIGHT 50000 RIGHT 45D 1500
STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=3.45%8 N=0.0000
OPER GASEPF PROF=STD3D D=1.1533 N=0.0000

TRACK LAIORWY 03 STRAIGHT 50000
QPER GASEPV PROF=STD3D D=0.4613 N=0.0000
OPER GASEPF PROF=STD3D D=0.1538 N=0.0000

TRACK LA11 RWY 21 STRAIGHT 50000 LEFT %0 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPY PROF=STD3D D=1.0380 N=0.0000
OPER GASEPF PROF=STD3D D=0.3460 N=0.0000

TRACK LAIZ RWY 21 STRAIGHT 50000 LEFT %0 D 1500
STRAIGHT 1500 LEFT 90 D 1500
STRAIGHT 2640
OPER GASEPV PROF=5TD3D D=5.1898 N=0.0000
OPER GASEPF PROF=STD3D D=1.7299 N=0.0000

TRACK LA13 RWY 21 STRAIGHT 50000
OPER GASEPY PROF=STD3D D=0.692¢0 N=0.0000
OPER GASEPF PROF=STD3D D=0.2307 N=0.0000

TOUCHGOS BY FREQUENCY:

TRACK TG1 RWY 10 STRAIGHT 6300 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 50 D 1500
STRAIGHT 1320

OPER GASEPY STAGE 1 PROF=STD3D D=7.1277

N=0.4550

B-18
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OPER GASEPF STAGE 1 PROF=STD3D D=21.3748
N=1.3643

TRACK TG2 RWY 28 STRAIGHT 6800 LEFT 90 D 1500
STRAIGHT 1000 LEFT 20 P 1500
STRAIGHT 8120 LEFT 90 D 1500
STRAIGHT 1000 LEFT 80 D 1500
STRAIGHT 1320

OPER GASEPY STAGE 1 FROF=STD3D D=7.1277

N=0.455G

OPER GASEPF STAGE 1 PROF=5TD3D D=21.3748
N=1.3643

TRACK TG3 RWY 03 STRAIGHT 5400 LEFT 90 D 1500
STRAIGHT 1000 LEFT %0 D 1500
STRAIGHT 6400 LEFT 90 D 1500
STRAIGHT 1000 LEFT 90 D 1500
STRAIGHT 1000
OPER GASEPV STAGE 1 PROF=STD3D D=1.0705
N=0.0000
OPER GASEPF STAGE | PROF=STD3D D=3.2102

N=0.0000

TRACK TG4 RWY 21 STRAIGHT 5400 RIGHT 50 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 6400 RIGHT 90 D 1500
STRAIGHT 1000 RIGHT 90 D 1500
STRAIGHT 1000

OPER GASEPV STAGE | PROF=STD3D D=1.6057

N=0.0000
OPER GASEPF STAGE 1 PROF=STD3D D=4.8153

N=0.0000
PROCESSES:

CONTOQURLDN AT 5560657075
WITH TOLERANCE=I1
REFINE=6
XSTART=-10000
YSTART=-10000
XSTOP=10000
YSTOP=10000
PLOT

END.
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Pilots can obtain all weather-related flight briefings through toll-free telephone communications with
the Seattle Flight Service Station (FSS) located at Boeing Field in Seattle. The telephone number is’
1-800-WZ-BRIEF (1-800-632-6582).

Whidbey Naval radar approach and departure control on a frequency of 120.7 MHz provides
approach and departure services for the Whidbey Naval Air Station. Some navigational assistance

can be given to GA aircraft when Naval personnel time permits.

FAR Part 77 Surfaces

Airspace generally consists of airways and air traffic patterns as well as the designated Federal

Aviation Regulations (FAR) Part 77 imaginary surfaces, designated approach procedures, and other

imaginary surfaces.

Ideally, airports are designed so that the surrounding airspace is free and clear of obstructions that
could be hazardous to aircraft on approach or departure paths. Regulations to protect airspace in the
vicinity of airports are established by defining a set of imaginary surfaces. Penetration of these

surfaces represents an obstruction to air navigation.

The geometry of the imaginary surfaces is governed by the type of approach available to the runways
and the regulations set forth in Federal Aviation Regulations (FAR) Part 77, Objects Affecting

Navigable Airspace. Exhibit 3.11 depicts isometric views of Part 77 imaginary surfaces. The

protected airspace around the airport is made up of five imaginary surfaces.

. Primary Surface - A surface that is longitudinally centered on the runway, extending 200
feet beyond the threshold in each direction. The width of Runway 10-28's primary surface
is 250 feet and Runway 3-21's is 250 feet.
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. Approach Surface - An inclined slope or plane going outward and upward from the ends of
the primary surfaces. The Approach Surfaces of Runways 10 and 28 are 250-feet wide at the
innermost points, extending outward for 5,000 feet at a slope of 20:1 to the outer widths of
1,250 feet. The Approach Surfaces of Runways 3 and 21 are 250 feet wide at the innermost
points and extend outward for 5,000 feet at a slope of 20:1 to their outer widths of 1,250 feet.

. Horizontal Surface - A horizontal plane 150 feet above the established airport elevation
[150' + 140'(established airport elevation)=290']. The plan dimensions of the horizontal
surface are set forth by 5,000-foot arcs from the extended runway centerline at the end of the

primary surfaces, connected by tangents. These arcs correspond with the approach surface

lengths for each of the runway ends.

. Transitional Surface - An inclined plane with a slope of 7:1 extending upward and outward
from the primary and approach surfaces, terminating at the point where they intersect with

the horizontal surface or any other surface where more critical restrictions are intercepted.

® Conical Surface - An inclined plane at a slope of 20:1 extending upward and outward from

the periphery of the horizontal surface for a distance of 4,000 feet.

The five imaginary surfaces comprise the Part 77 imaginary-surfaces. The Part 77 regulations keep

surrounding airspace free and clear of obstructions that could be hazardous to aircraft on approach

or departure paths.

Traffic Patterns

Both Runway 10-28 and 3-21 utilize a standard left-hand traffic pattern. Traffic pattern altitude is
1,140 Mean Sea Level AMSL) or 1,000 feet Above Ground Altitude (AGL). Exhibit 3.12 depicts 2
standard left-hand traffic pattern.
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Phase ITI (11-20 years) continues the Runway 3-21 flightline development, maintenance overlay
of Runway 3-21, and sealing of Runway 10-28 to preserve it's serviceability.

TERMINAL AREA PLAN

As a refinement to the ALP, the Terminal Area Plan is developed to provide a closer look at the
landside facility development plan. As shown in Exhibit 7.3, the Terminal Area Plan includes
flightline development for both Runway 10-28 and Runway 3-21.

Future expansion to the northwest of the existing Runway 10-28 flightline is still anticipated and
the area has been designated for future growth. This growth may occur in the short term should
a potential aviation-related user require access to the greater separation and strength characteristics
of Runway 10-28. A proposal such as this may justify the wetland mitigation that would be
likely, but would need to be evaluated on it's own particular merits. However, the projected
growth within the planning period is expected to be accommodated by the opening of the 3-21
flightline which may also provide development opportunity within the confines of the existing
flightline should portions of the activity relocate to the new flightline, such as cargo carriers.

AIRSPACE PLANS
Ideally, airports should be located so that all surrounding airspace is free and clear of obstructions

that could be hazardous to aircraft on takeoff or landing. Therefore, ‘the surrounding area must
be kept free from obstacles by preventing, where possible, development and growth that could
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cause hazards in this airspace. In the case where obstructions currently exist, they must be
cataloged and their ultimate disposition should be determined. As recommended by the FAA ,
the Port should plan and protect for precision capability for Runway 10-28 which will require

more stringent approach clearance requirements than the previous plan.

The regulations for the protection of airspace in the vicinity of airports are established by the
definition of a set of imaginary surfaces, penetration of which represent an obstacle to air
navigation that must be acted on. The geometry of these surfaces is governed by the regulations
that are set forth in the Federal Aviation Regulations (FAR) Part 77, “Objects Affecting the

Navigable Airspace.”

The FAR Part 77 Imaginary Surfaces Plan is shown on Exhibit 7.4, which depicts the existing and
future critical airspace. The protected airspace around the Skagit Regional Airport is made up of

five surfaces described below.

Primary Surface. A surface that is longitudinally centered on the runway, extending 200 feet
beyond the paved threshold in each direction. Runway 10-28's ultimate primary surface measures
1000 feet across because it is a precision instrument runway. Runway 3-21's ultimate primary

surface measures 250 feet across since it is a utility runway with a visual approach.

Approach Surfaces. Inclined planes extending upward and outward from the ends of the primary
surfaces. The approaches for Runway 10-28 are established in support of a future precision
approach. Runway 10-28's approach surfaces are 1,000 feet wide at the intersection with the
primary surface. The surfaces extend outward for a distance of 10,000 feet at a slope of 50:1 and
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another 40,000 feet at a slope of 40:1. They widen to 16,000 feet wide at their outermost point.

Runway 3-21's approach surfaces are the same at both runway ends. The approach surfaces are

250 feet across at the primary surface and extend outward for a distance of 5,000 feet at a 20:1
slope to an outer width of 1,250, '

The approach plans and profiles for the runways are shown on Exhibits 7.5 and 7.6.

Horizontal Surface. A horizontal plane 150 feet above the established airport elevation. The
plan dimensions of the horizontal surface are set by arcs extending from the end of the primary
surface, connected by tangent lines, These arcs correspond with the approach surface as specified
above except they are limited to a maximum length of 10,000 feet.

Transitional Surface. An inclined plane with a slope of 7:1 extending upward and outward from
the primary and approach surfaces, terminating at the point where they intersect with the

horizontal surface or any other surface with more critical restrictions.

Conical Surface. An inclined plane at a slape of 20:1 extending upward and outward from the
periphery of the horizontal surface for a distance of 4,000 feet.

RUNWAY PROTECTION ZONE PLANS AND PROFILES

Exhibits 7.7 through 7.10 show the runway protection zone plans and profiles for Runways 10,
28, 3 and 21, respectively, at Skagit Regional Airport. Obstructions critical to these surfaces have

7-35
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been identified on the drawing. Runway 10-28 has clear RPZs that are sufficient for existing and
future opemﬁonﬁ. The future instrument approaches for Runway 10-28 have several obstructions
which preclude a clear 50:1 approach to either runway. These obstructions include the existing
fence and local maintenance road just off the end of Runway 28, and several trees located just off
airport property beyond the end of Runway 10. The Port plans on relocating the fence when the
Runway Safety Area improvements for Runway 10-28 are initiated, working with the local
property owner to remove the trees, and posting signs for low flying aircraft _along the
maintenance road. Runway 3-21 has two existing obstructions penetrating less than three feet into

the approach slope.

LAND USE PLANS

Properties on and surrounding the airport are zoned for a variety of uses from rural to industrial.
The Land Use Plans, Exhibits 7.11 to 7.14, show the existing and future designation of these
properties. Future zoning information is based on recent Skagit County planning information

developed relative to the Growth Management Act.

Development of the industrial areas to the north and east of the airfield continues to provide the
airport with demand for air cargo services. Other areas on and around the airport include other
Commercial-Limited Industrial, Industrial, Residential, Rural, and Agricultural. Each of these
land uses are keyed to the Land Use Plan.

03110601 fakgt.ck7
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Appendix D - Aircraft Accident Safety Zones

DEVELOPING STRATEGIES

The objective of developing a safety
compatibility plan is to minimize the risks
associated with potential aircraft accidents.
There are two components to this:

e Safety on the Ground: Provide for the safety
of both people and property on the ground in
the event of an aircraft accident near the
airport; and

e Safety for Aircraft Occupants: Enhance the
chance of survival of aircraft occupants
involved in an accident which takes place
beyond the immediate runway environment.

Meeting this objective for safety compatibility
involved a two-step process:

1. Generate an Aircraft Accident Safety Zone
Diagram that reflects local conditions; and

2. Apply land use characteristics to the various
zones that take into consideration the
relative risks.

AIRCRAFT ACCIDENT
DIAGRAM

SAFETY ZONE

The safety zone diagram for the Skagit Regional
Airport relies on the Aircraft Accident Safety
Zone Diagram (attached) presented in Airports
and Compatible Land Use, February 1999,
prepared by the Washington State Department of
Transportation Aviation Division (WSDOT).
The source for the WSDOT safety zone diagram
is the Airport Land Use Planning Handbook,
December 1993, prepared for the California
Department of Transportation Division of
Aeronautics (CALTRANS) by Hodges and
Shutt. To review the WSDOT safety zone
diagram for applicability to the local conditions
at Skagit Regional Airport it was necessary to
review the methodology provided in the
CALTRANS document. Thus, it is referenced
here.

Crash Data

The methodology provided in the CALTRANS'
document includes an analysis of aircraft
accident characteristics as well as an analysis of
capture rates for zones of various dimensions.
The aircraft accident characteristics analysis
evaluates where and when aircraft accidents can
be expected to occur based on several variables
including:

Type of aircraft and performance limitations
Stage of flight (arrival vs. departure)

Pilot control of aircraft

Length of runway

Airplane traffic patterns

Type of flight rules

Weather conditions

Time of day

Crash locations were plotted for each of these
variables (and subsets of these wvariables),
resulting in numerous ‘hit mark’ patterns. For
example, single-engine aircraft crashes tend to
be more tightly grouped around runway ends
than crashes involving multi-engine aircratft;
crashes occurring on arrival tend to be more
concentrated around runway ends than crashes
occurring on departure; IFR arrival accidents
tend to occur farther from the end of the runway
than VFR accidents do; nighttime accident sites
are generally farther from the runway than
daytime accident sites (data also shows the
nighttime accident rate to be greater than the
daytime rate).

The crash database for these plots was obtained
from the National Transportation Safety Board
(NTSB) and reflects a total of 400 aircraft
accident records, occurring nationwide, over a
time period from 1983 into 19912, Though crash

' For complete methodology the reader is referred to

Chapter 8 Aircraft Accident Characteristics,
Airport Land Use Planning Handbook, December
1993, CALTRANS Division of Aeronautics.

Page 8-13, Chapter 8 Aircraft Accident
Characteristics, Airport Land Use Planning
Handbook, December 1993, CALTRANS Division
of Aeronautics.
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data was collected only for general aviation
airplanes (no airline aircraft), the size of the
airports where crashes occurred vary in size. In
an effort to factor out the runway length variable
in the location of the crashes (i.e., a crash
occurring 1,000 feet from the end of a 3,000 foot
runway would appear to be occurring on the
runway of a 5,000 foot runway) the study
individually assessed the crash sites associated
with different length runways. This was
completed for three categories as follows:

1. Runway less than 4,000 feet
2. Runway 4,000 to 5,999 feet
3. Runway 6,000 feet or more

Again, patterns appeared when the crash data
was plotted against runway length. The patterns
revealed that the longer the runway, the greater
the spread of accidents and the study suggested
several possibilities for this:

e Almost half (47%) of all accidents on
runways of 6,000 feet or more are by twin-
engine aircraft compared to 8% on runways
under 4,000 feet.

e Long runways have more IFR accidents —
43% for runways of 6,000 feet or more, 12%
for runways of less than 4,000 feet.

e Similarly, for nighttime accidents, more
occur on long runways (48%) than on short
ones (16%) (greater likelihood of long
runways being lighted).

This information allows one to make
conclusions regarding the crash patterns that
may be expected at a specific airport. For
example, Skagit Regional Airport maintains a
fleet mix consisting of 90 percent single engine
aircraft and eight percent multi-engine aircraft’.
As such, one could conclude that accident
patterns at Skagit Regional Airport would tend
to be more tightly grouped around runway ends.

Safety Zone Alternatives
With the patterns and conclusions drawn from

3 Source: Exhibit 4.16 Skagit Regional Master Plan
Update, June 1995

the crash data plots, the CALTRANS study
proceeds to utilize the data to define the areas
where crashes are anticipated to occur. The
CALTRANS study states: “Because highly
restricting the use of land everywhere within the
vicinity of airports is normally impractical, the
typical strategy is to have more restrictions in
locations where accident risks are comparatively
higher. This concept suggests two basic
objectives to be sought in the analysis of
historical accident location data:

e An indication of what shape of safety zones
encompass the greatest concentrations of
accident sites in the smallest acreage; and

e Identification of any points in this
continuum where the ratio of accidents per
acre changes noticeably.”

Noting, “No single means of defining the area of
safety compatibility concerns around airports is
correct” the CALTRANS study does provide a
“Safety Zone  Configuration  Example”
(attached) together with a summary of accident
frequencies per zone (shown as a percentage of
total accidents). The example provides six safety
zones of various dimensions for runways of
three different lengths; less than 4,000 feet;
4,000 to 5,999; and 6,000 feet or more. The
WSDOT document adopts this example as their
Aircraft Accident Safety Zone Diagram.

Local Conditions

In applying the crash data and safety zone
configurations to the Skagit Regional Airport,
two things became apparent:

e Dimensions provided for Zone 1 — Runway
Protection Zone (runway length between
4,000 feet and 5,999 feet) do not correspond
to the actual runway protection zone
dimensions of Runway 10-28 at Skagit
Regional Airport.

e Characteristics specific to Skagit Regional

* Page 9-7, Chapter 9 Safety Compatibility Policy
Issues, airport Land Use Planning Handbook,
December 1993, CALTRANS Division of
Aeronautics.

Skagit Regional Airport
Land Use Compatibility Study
Appendix D - Aircraft Accident Safety Zones

May 19, 2000

ReidMiddleton



Airport such as aircraft fleet mix,
predominant traffic patterns, applicable
flight rules, historic accident patterns and
nighttime operations had to be ignored.

Runway Protection Zone

By grouping the runways by length alone, the
CALTRANS study had to make assumptions as
to the type of approach and related runway
protection zone (Zone 1) that should be
associated with each of the three runways. The
runway protection zone (RPZ) is a trapezoidal
shape off either end of the runway that is
specific to each runway end. The RPZs selected
to represent the generic runways do not always
agree with actual and forecast conditions. For
example, the RPZ applied to the generic mid
size runway has dimensions of 500 feet by 1,010
feet by 1,700 feet in length. The FAA designates
this RPZ for runways operating under visual
flight rules, with not lower than one-mile
visibility minimums, and serving large aircraft’.
By comparison, Skagit County’s Runway 10-28,
though 5,475 feet in length, has an existing RPZ
with smaller dimensions and a future RPZ that
will exceed these dimensions (Table D1)°.

Characteristics Specific to Skagit Regional
Airport

Similarly, the Aircraft Accident Safety Zone
Diagram and capture rates for the various zones
reflect the nationwide data and do not take into
consideration airport specific characteristics
such as aircraft fleet mix, predominant traffic
patterns, applicable flight rules, historic accident
patterns and nighttime operations. The
CALTRANS study rectifies these variations to a
certain extent by plotting crash data against
runway length. This allows the safety zones to
reflect conditions typically found at a runway of
a given length. However, airport specific
characteristics still remain unaccounted for. As
discussed under crash data above, when plotting
crash locations for the different wvariables
specific patterns become evident (i.e. single-

> Source: FAA Advisory Circular 150/5300-13 CHG
4, Table 2-4. Runway protection zone (RPZ)
dimensions.

® Source: Airport Layout Plan, Skagit Regional
Master Plan Update, June 1995, W&H Pacific.

engine more clustered than multi-engine). In the
case of Skagit Regional, the fleet mix consists
predominantly of single-engine aircraft and one
would anticipate crash locations to be similar to
those found present at short or mid length
runways (tighter accident safety zones reflecting
predominance of single engine users). Yet
Skagit Regional Airport is planning for a
precision approach and more appropriately
should be considered a long runway (to protect
the future RPZ). Another example of local
conditions not accounted for would be the
predominance of flight tracks that go south. As
depicted by the noise contours generated by
W&H Pacific for the master plan (Appendix B),
the majority of arrivals/departures are from/to
the south, drastically minimizing the likelihood
of an accident occurring within safety zones
situated north of the airport. Again, the Aircraft
Accident Safety Zone Diagram does not account
for these site specific conditions. Without
recreating the CALTRANS study to account for
these conditions, it is difficult to obtain an
accurate statistical assessment of accident
capture rates that might be expected within the
various safety zones. Pertinent characteristics of
the Skagit Regional Airport and the anticipated
impact on statistical crash locations are
summarized in Table D2.

Recommended Safety Zone Dimensions
Because of the difficulty involved with
recalculating accident capture rates that
accurately reflect conditions at the Skagit
Regional Airport, it is considered more prudent
to use the safety zone dimensions provided by
WSDOT and CALTRANS. Rather than focusing
on the generation of new capture rates, it is
recommended that traffic patterns, fleet mix and
other airport specific conditions (Table D2) be
taken into consideration when establishing the
relative levels of land use restrictions to be
applied to each zone.

The recommended safety zone dimensions are
provided in Table D3 and are shown on Figure
D1. Runway 4-22 uses the WSDOT Safety Zone
Dimensions for runways less than 4,000 feet
without change. Runway 10-28, regardless of
the 5,475-foot length, uses the WSDOT Safety
Zone Dimensions for runways 6,000 feet or
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Table DI - Runway Protection Zone Dimensions

Generic Runway Existing Future
Dimension 4,000° — 5,999’ Runway 10-28 Runway 10-28
Length 1,700 feet 1,000 feet 2,500 feet
Inner Width 500 feet 250 feet 1,000 feet
Outer Width 1,010 feet 450 feet 1,750 feet

Table D2 — Skagit Re,

ional Airport Characteristics

Forecast Impact on Crash
Characteristic Actual (Year 2013) Location/Frequency
Fleet Mix' 90% Single engine 80% Single engine Single engine aircraft accidents tend

7.4% Multi engine

18.2% Multi engine

to be clustered close to runway ends.

RW 10-28

Large aircraft 100%
Small aircraft 95%
RW 4-22

Large aircraft 0%
Small aircraft 5%

Runway Usage”

RW 10-28

Large aircraft 100%
Small aircraft 80%
RW 4-22

Large aircraft 0%
Small aircraft 20%

Limited use of RW 4-22 reduces the
chance for an accident to occur
within its safety compatibility
footprint.

Standard left hand
pattern with majority of
traffic arriving

Traffic Pattern’

No change

Limited overflight and low altitude
turns occurring over parcels north of
the airport reduce the chance for an

from/departing to the accident to occur in this area.
south.
Flight Rules/Approach® | RW 10 Non-precision, RW 10 Precision Until RW 28 has precision
NDB RW 28 Precision approach, RW 10 may receive
RW 28 Visual RW 4 Visual majority of arrival traffic’.
RW 4 Visual RW 22 Visual Precision approach requires larger
RW 22 Visual RPZ and implies greater distribution
of crash sites.
Time of Day® RW 4-22 Not lighted No change Until RW 4-22 is lighted expect no

nighttime accidents. Nighttime
accident frequency greater than
daytime and more dispersed.

" Source: Exhibit 4.16 Skagit Regional Master Plan Update, June 1995

Source: Actual conditions based on interview with airport management, March 9, 2000. Forecast conditions have

been assumed but rely on data provided in the Skagit Regional Master Plan Update, June 1995, that recommend
development of the flightline adjacent to RW 4-22. Usage by small aircraft is to large extent governed by wind
coverage but also by convenience. Anticipate additional facilities along RW 4-22 will make this runway more

popular.

Source: Interview with airport management March 9, 2000 and subsequent telephone conversations. Also

demonstrated by noise contours developed as part of the Skagit Regional Master Plan Update, June 1995. Noise
contours bend to south, flight tracks provided in Appendix B, frequency associated with flight tracks not available

as of April 10, 2000.

Source: Airport Layout Plan and Page 5-9, Skagit Regional Master Plan Update, June 1995
Assumes wind coverage is equal on RW 10 and RW 28, applies only to aircraft using cockpit instrumentation.
Source: Airport Layout Plan, Skagit Regional Master Plan Update, June 1995. Although master plan does not call

for lights on RW 4-22 prior to the year 2013 it is likely that it will eventually be lighted.

more because of the future precision approaches
for which the Port of Skagit County is planning.
The future precision approaches have direct
impact only on Zone 1, the Runway Protection
Zone. One could theoretically use all other

dimensions prescribed for the mid length
runway. It was decided to use the larger runway
dimensions after a comparison of the two
runway categories (runway 4,000 feet to 5,999
feet versus runway 6,000 feet or more) showed
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little difference in impact to surrounding off-
airport land use. Specifically:

e Dimensions A, B, and S pertain to the
runway protection zone and should be
modified.

e Dimensions C, D, E and F are the same for
both runway categories.

e Dimension R increases by 500 feet for the
larger runway, increasing the size of Zone 3
accordingly. However, this 500-foot
increase lies mostly on existing, high density
residential property (already developed).

e Dimension T is actually greater for the mid
length runway than for the long runway
(mid length 2,800 feet vs. long 2,500 feet).

e Dimension U increases by 2,000 feet but
falls almost entirely on rural lands that have
not been considered for inclusion within the
urban growth area boundary.

Table D3 — Recommended Safety Zone
Dimensions (in feet)

Runway Runway
4-22 10-28
Dimension” | Length 3,000 | Length 5,475
feet feet
A 125 500
B 225 875
C 225 500
D 225 500
E 500 1,000
F 4,000 5,000
R (60 ° sector) 2,500 5,000
S 1,000 2,500
T 1,500 2,500
U 2,500 5,000

! Letter dimensions are same as provided in WSDOT
Aircraft Accident Safety Zone Diagram (attached).

LAND USE CHARACTERISTICS AND
RELATIVE RISKS

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. The basic strategy for minimizing the
risks associated with potential aircraft accidents
is to take land use planning measures that can
reduce the severity of an aircraft accident if one
occurs. The strategy must consider both
components of the safety compatibility
objective: protecting people and property on the
ground; and enhancing safety for aircraft
occupants. In both cases, this means limiting the
intensity of land use in locations most
susceptible to an off-airport aircraft accident.
With little guidance available in the form of
industry standards, prior to establishing land use
criteria it is necessary to have a basic
understanding of the risk involved, the density
standards that do exist, and other land use
planning techniques available to minimize the
impact of a potential accident.

Risk of Aircraft Accident

There has long been a general consensus within
the airport industry that some degree of safety
concern exists beyond the typical boundaries of
an airport and its runway protection zones. This
has been a difficult concern to address as it deals
with uncertain events which may occur with
occasional aircraft operations, unlike noise
policies that deal with known, more or less
predictable events which do occur with every
aircraft operation. Because aircraft accidents
happen infrequently and the time, place, and
consequences of their occurrence cannot be
predicted, the concept of risk is central to the
assessment of safety compatibility. The level of
risk acceptable to the community is a question
that must be answered at the local level. To gain
a sense of accident frequency, statistics related
to general aviation crashes taken from the
CALTRANS study are summarized below.

o Nearly half (47%) of all aircraft accidents
take place on an airport. Another 30% are en
route accidents — defined here as ones
occurring more than 5 miles from an airport.
This leaves 23% of all accidents which can
be classified as airport-vicinity accidents,
potentially including some en route
accidents which happened to take place
within 5 miles of an airport. (Page 8-6)
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e The NTSB database wused for the
CALTRANS study includes a total of 400
accident records occurring over a time
period from 1983 to 1991. These accidents
occurred within the airport vicinity, defined
as all accidents not confined to the
immediate vicinity of the runway or it’s
associated safety zones (on the airport) yet
within a 5-mile radius measured from the
airport center. (Page 8-13)

e NTSB data indicates that landing accidents
occur about twice as often as takeoff
accidents. By comparison, the 400 accident
records included in the CALTRANS study
are split almost equally between arrivals
(190) and departures (210). The substantial
number of landing accidents which take
place on or near the runway accounts for
most of this difference. (Page 8-18)

e General aviation aircraft collisions with
buildings of any kind, and residences in
particular, happen infrequently. The NTSB’s
annual reviews of general aviation accident
data include counts of accidents in which
objects were a cause or factor. In evaluating
the data, a particularly noteworthy finding is
the rarity of accidents involving residences
or other buildings. For an eight-year period
(1982-1989) the annual average was only
8.1 and 9.9 per year for residences and other
buildings, respectively. Consistently, the
NTSB database used for the CALTRANS
study show that only one accident, of the
400 in the database, involved a collision
with a residence and 11 involved other
buildings (Again, remember the
CALTRANS/NTSB  database  excludes
accidents confined to the immediate runway
environment). (Page 8-23)

e A pilot will, if possible, normally attempt to
steer the aircraft to an open area when an
emergency landing is unavoidable. In over
half of the cases included in the database,
the aircraft was not under control when it hit
the ground. (Page 8-20)

Also on the subject of risk, the clear position of
the  Washington  State  Department of
Transportation Aviation Division should be
considered. On page 32 of Airports and
Compatible Land Use they state:

“It can not be stated firmly enough that
should a jurisdiction decide to reject
implementing best practices, ignore
historic accident data, or ignore the
recommendations of the Airport Land Use
Compatibility Program or the FAA
regarding appropriate airport land use, it is
the jurisdiction that embraces the cost of
uncompensated loss and liability — and
ultimately the consequences of this action
in the terms of higher insurance premiums
or possible canceled coverage.”

Density Standards and Minimizing Impacts
This report provides recommended safety
compatibility criteria in Table 5 (main
document). For each safety zone identified, the
criteria includes densities for residential and
non-residential land use, and recommends other
strategies for protecting people and property on
the ground as well as for enhancing safety of
aircraft occupants. These criteria represent the
range of options established within the WSDOT
and CALTRANS documents (Table D4).

Neither document offers a correlation between
the capture rates anticipated in the various safety
zones and the suggested land uses and densities
provided. Though it is not clear how the state
agencies established these criteria, noteworthy
observations include:

e WSDOT standards use a maximum density
of one dwelling unit per 2.5 to 5 acres
(1DU/2.5 acres to 1DU/5 acres). WSDOT
has offered that the densities were derived
based on the statistic showing 80% of all
general aviation airports within Washington
State to be situated in a rural setting.
Further, said densities are in keeping with
anticipated conditions under the Growth
Management Act.
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CALTRANS states there is no correct
answer to the question of acceptable risk.
However, at least for the areas where the
aircraft accident potential is greatest, a
degree of consensus seems apparent that
certain types of land uses are unwise.
Although perhaps not always attainable, the
guidelines are suggested as a good starting
point.

Traffic Pattern Zone, the potential for
accidents is relatively low and the need for
land use restrictions is thus minimal.

Both state agencies suggest that control of
development techniques can play a key role
in implementing these strategies (i.e.,
development ordinances governing lot
coverage, open space, underground utilities,

prohibition of special functions, etc.).
e Both state agencies make it clear that
approach zones off the ends of the runway
are the areas where an accident is most
CALTRANS states that within Zone 6,

Table D4 — Comparison of Washington and California State Criteria

ZONE' RESIDENTIAL NON-RESIDENTIAL
No. Designation wWSDOT CALTRANS’ WwSDOT CALTRANS
1 Runway Protection No Residential | No Residential | <5 people/acre <10 people/acre
Zone

2 Inner Safety Zone No Residential | No Residential | <5 people/acre | 40 to 60 people/acre max.

(except agric.)

3L | Inner Turning Zone 1 DU/S5 acres 1 DU/2 acres | <25 people/acre | 40 to 60 people/acre max.
to
1DU/10 acres
3S | Inner Turning Zone No Residential

4L | Outer Safety Zone 1 DU/2.5 acres | 1 DU/2 acres | <40 people/acre 60 to 100 people/acre
to max.

1DU/5 acres

4S | Outer Safety Zone 1 DU/5 acres

5 | Sideline Safety Zone No Residential | 1 DU/2 acres <5 people/acre All aviation related
to allowed
1DU/S acres

6L | Traffic Pattern Zone 1 DU/2.5 acres | 4 DU/1 acre to
6 DU/1 acre

6S | Traffic Pattern Zone 1 DU/5 acres <100
people/acre

<150 people/acre

Letter designations ‘S’ and ‘L’ refer to Skagit Regional’s short and long runway, respectively. WSDOT provides
different residential densities for the three generic runways of different length. In the case of Skagit Regional ‘S’
corresponds to runways less than 4,000 feet and ‘L’ corresponds to runways 6,000 feet or more.

Caltrans does not distinguish between the three runway lengths when providing land use criteria.

Skagit Regional Airport May 19, 2000
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