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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 
impose the most restrictive conditions on 

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: 
 
• 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: 
 
• 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. 

 
• Land use within each WSDOT safety zone 

remained unchanged. 
 
• 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 CALTRANS1 
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 

                                                           
1 CALTRANS refers to the Airport Landuse Planning 
Handbook prepared for the California State 
Department of Transportation Aeronautics Division, 
prepared by Hodges and Shutt, December 1993.  This 
is the source document for the WSDOT guidelines. 
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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.
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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)
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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.   
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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 
frequent and/or high levels of airport noise. 

FAA Integrated Noise Model (Skagit Regional 
Airport Master Plan Update, June 1995) 

Height Avoid development of land use conditions 
which, by posing hazards to navigation, can 
increase the risk of an accident. 

FAA FAR Part 77, Objects Affecting Navigable 
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 
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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%) 3,800 (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 use 
(approximately ¼ section in width) followed by 
residential. This residential area, as well as 
residential to the northeast is relatively 
undeveloped (again, approximately ¼ section to 
½ 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: 
 
• Compatibility Objective. The objective to be 

sought by establishment and implementation 
of the compatibility policy. 

 
• 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. 

 
• 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: 
 
• Airspace obstructions; and 
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• 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: 
 
• 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 

 
• 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 is 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: 
 
• Density Limitations. Establishment of 

criteria limiting the maximum number of 
dwellings or people in areas close to the 
airport. 

 
• 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 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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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  
 
 

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. 
 

Table 5 Recommended Safety Compatibility Criteria 
Land Use and Densities1,2 Open Space Requirements3,4 Representative Land Uses5 

Zone 1 – Runway Protection Zone 
Residential:          None 
Non-Residential:  5 to 10 people/acre 

Maintain all undeveloped land in 
open space 

Agricultural operations 
Tree farm (8 foot height 
restriction) 

Notes:   1.  FAA and WSDOT encourage airport sponsor to acquire RPZ. 
2.  FAA6 suggests use of property as golf course but such use may not comply with suggested densities. 

Zone 2 – Inner Safety Zone 
Residential:      None 
Non-Residential:  5 to 40 people/acre 
  

50% open space within a 500-
foot-wide strip along the 
extended runway centerline; 
25% to 30% open space overall 

Light industrial uses7 
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 
Non-Residential:  25 to 60 people/acre 

15% to 20% Light industrial uses 
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 
Non-Residential:  40 to 100 people/acre 

25% to 30% open space within a 
500-foot-wide strip along the 
extended runway centerline; 
10% to 15% open space overall 

Small neighborhood shopping 
center                                                                                               
Small office building8 

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 
Non-Residential:  40 to 60 people/acre9 

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

All aviation related land uses 
are considered acceptable9                                                               

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 
Non-Residential:  100 to 150 people/acre 

10% to 15% open space or an 
open useable area every ¼ to ½ 
mile 

Industrial uses 
Small restaurant 
Neighborhood shopping center 
Small office building8 
Residential sub-divisions 
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1 DU refers to a residential dwelling unit. 
2 Certain critical types of land uses should be prohibited in all zones one through six. These include two categories: 

• 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 

• 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 
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. 

4 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. 

5 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. 

6 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. 

7 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. 

8 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). 

9 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. 
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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: 
 
• 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. 

 
• Airport 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.  

 
• 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. 
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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. 
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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: 
 
• 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 

 
• 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 SAFETY ZONE 
DIAGRAM 
 
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 CALTRANS1 
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 variables), 
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 aircraft; 
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 
                                                           
1  For complete methodology the reader is referred to 

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

2  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: 
 
• 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. 

 
• Long runways have more IFR accidents – 

43% for runways of 6,000 feet or more, 12% 
for runways of less than 4,000 feet. 

 
• 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 aircraft3. 
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: 
 
• An indication of what shape of safety zones 

encompass the greatest concentrations of 
accident sites in the smallest acreage; and 

 
• Identification of any points in this 

continuum where the ratio of accidents per 
acre changes noticeably.”4 

 
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: 
 
• 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. 

 
• Characteristics specific to Skagit Regional 
                                                           
4  Page 9-7, Chapter 9 Safety Compatibility Policy 

Issues, airport Land Use Planning Handbook, 
December 1993, CALTRANS Division of 
Aeronautics. 
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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 aircraft5. 
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)6. 
 
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 variables 
specific patterns become evident (i.e. single-

                                                           
5  Source: FAA Advisory Circular 150/5300-13 CHG 

4, Table 2-4. Runway protection zone (RPZ) 
dimensions.  

6  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 D1 - Runway Protection Zone Dimensions 
 

Dimension 
Generic Runway 
4,000’ – 5,999’ 

Existing 
Runway 10-28 

Future 
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 Regional Airport Characteristics 

 
Characteristic 

 
Actual 

Forecast 
(Year 2013) 

Impact on Crash 
Location/Frequency 

Fleet Mix1 90% Single engine 
7.4% Multi engine 

80% Single engine 
18.2% Multi engine 

Single engine aircraft accidents tend 
to be clustered close to runway ends. 

Runway Usage2 RW 10-28 
Large aircraft 100% 
Small aircraft 95% 
RW 4-22 
Large aircraft 0% 
Small aircraft 5% 

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. 

Traffic Pattern3 Standard left hand 
pattern with majority of 
traffic arriving 
from/departing to the 
south. 

No change Limited overflight and low altitude 
turns occurring over parcels north of 
the airport reduce the chance for an 
accident to occur in this area. 

Flight Rules/Approach4 RW 10 Non-precision, 
NDB 
RW 28 Visual 
RW 4   Visual 
RW 22 Visual 

RW 10 Precision 
RW 28 Precision 
RW 4   Visual 
RW 22 Visual 

Until RW 28 has precision 
approach, RW 10 may receive 
majority of arrival traffic5.  
Precision approach requires larger 
RPZ and implies greater distribution 
of crash sites. 

Time of Day6 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. 

1 Source: Exhibit 4.16 Skagit Regional Master Plan Update, June 1995 
2  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. 

3 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.  

4 Source: Airport Layout Plan and Page 5-9, Skagit Regional Master Plan Update, June 1995 
5 Assumes wind coverage is equal on RW 10 and RW 28, applies only to aircraft using cockpit instrumentation. 
6 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: 
 
• Dimensions A, B, and S pertain to the 

runway protection zone and should be 
modified. 

 
• Dimensions C, D, E and F are the same for 

both runway categories. 
 
• 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). 

 
• 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). 

 
• 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 

4-22 
Runway 

10-28 
Dimension1 Length 3,000 

feet 
Length 5,475 

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 

1 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. 

 
• 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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• The NTSB database used 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) 

 
• 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) 

 
• 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) 

 
• 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: 
 
• 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. 

 
• 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, 

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.). 

 
Table D4 – Comparison of Washington and California State Criteria 

ZONE1 RESIDENTIAL NON-RESIDENTIAL 
No. Designation WSDOT CALTRANS2 WSDOT CALTRANS 

1 Runway Protection 
Zone 

No Residential No Residential <5 people/acre <10 people/acre 

2  Inner Safety Zone No Residential No Residential 
(except agric.) 

<5 people/acre 40 to 60 people/acre max. 

3L Inner Turning Zone 1 DU/5 acres 1 DU/2 acres 
to 

1DU/10 acres 

<25 people/acre 40 to 60 people/acre max. 

3S  Inner Turning Zone No Residential    
4L  Outer Safety Zone 1 DU/2.5 acres 1 DU/2 acres 

to 
1DU/5 acres 

<40 people/acre 60 to 100 people/acre 
max. 

4S  Outer Safety Zone 1 DU/5 acres    
5 Sideline Safety Zone No Residential 1 DU/2 acres 

to 
1DU/5 acres 

<5 people/acre All aviation related 
allowed 

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 

1 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. 

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