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RUNWAY ANALYSIS

INTRODUCTION
The primary issue to be addressed in the William R. Fairchild International Airport
(CLM) Master Plan involves the ultimate length and configuration of the runway system.
At present there are two runways; primary Runway 8/26 and crosswind Runway 13/31.
Runway 8/26 is 6,347 feet long and 150-feet wide with a displaced threshold of 1,354
feet on the approach end to Runway 26. The threshold was displaced to provide for an
unobstructed visual approach slope of 20:1.
Runway 13/31 is designated as the crosswind runway and is 3,250-feet long by 50-feet
wide. In the 1997 ALP Update, the FAA determined that this runway was not required to
provide adequate wind coverage and would not be eligible for FAA funding of any
improvements in the future. The Port of Port Angeles has committed to keeping this
runway functional without FAA support for as long as it is feasible. Subsequent sections
of this analysis will reexamine the need for the runway.
Both runways are supported by parallel taxiway systems with Taxiway A serving
Runway 8/26 and Taxiway J for Runway 13/31. Taxiway A is 40 feet wide and
Taxiway J is 50 feet wide.

AIRFIELD REQUIREMENTS
In determining airfield requirements, FAA Advisory Circular (AC) 150/5300-13, Airport
Design (Change 14), has been consulted. This circular requires that future classification
of the airport be defined as the basis for airfield planning criteria.
As shown in the forecast chapter, the critical aircraft at CLM is expected to be the small
business jet represented by the Cessna Citation within 5-years. These aircraft are
classified as B-II by FAA and these jets currently perform approximately 113 annual
operations based on records obtained from FlightAware for the period from 2005 through
2008. Over the next twenty years these numbers are expected to increase to 3,347
operations. During this same time period, operations performed by DII category jets will
continue to increase but will not reach the level where they will be classified as the
critical aircraft. Consequently, airport facilities, airfield geometry, and applicable
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separation standards have been developed to meet Airplane Design Group B-II standards.
At present, CLM has an Airport Reference Code (ARC) of B-III based on the Horizon
Airlines fleet at the time of the last master plan; the Metroliner (B-I), Dash-8 (A-III), and
Dornier 328 (B-II). These combined for a B-III ARC for Runway 8/26.
The change in Airport Reference Code (ARC) for Runway 8/26 reflects a decrease in the
Airplane Design Group classification from Group III to Group II.
Although
Runway 13/31 is not recognized as a required facility by FAA, the critical aircraft is
expected to remain A-I as designated in the previous master plan. This designation is in
recognition that the runway is used primarily by light single engine piston aircraft.

DESIGN STANDARDS
Runway and airfield improvements at CLM are required to meet specific dimensional
criteria based on FAA Airport Reference Codes (ARC). All existing and proposed
airfield facilities, including runways and taxiways, must be constructed in accordance
with FAA design standards. These standards are included in the FAA's Airport Design
Program Version 4.2D. The standards have been developed to assure that facilities can
be operated in a safe and efficient manner and represent a minimum standard to be
achieved.
The evaluation of the airfield system at CLM is Airport Reference Code of B-II based on
the aviation demand forecasts. The information contained in Exhibit 5-1 shows the
standards for this category of airport.

Exhibit 5-1: Runway 8/26 Design Criteria
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA
Aircraft Approach Category
Airplane Design Group
Airplane wingspan (typical)
Primary runway end approach visibility minimums are not lower than 1 mile
Other runway end approach visibility minimums are not lower than 1 mile
Airplane undercarriage width (1.15 x main gear track)
Airport elevation
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B
II
51.8 feet

15.00 feet
291 feet
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RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS
Group/ARC:
B-II
Runway centerline to parallel runway centerline simultaneous operations when wake turbulence is not
treated as a factor:
VFR operations with no intervening taxiway
700 feet
VFR operations with one intervening taxiway
700 feet
VFR operations with two intervening taxiways
700 feet
IFR approach and departure with approach to near threshold 2500 feet less100 ft for each 500 ft of
threshold stagger to a minimum of 1000 feet.
Runway centerline to parallel runway centerline simultaneous operations when wake turbulence is treated
as a factor:
VFR operations
2500 feet
IFR departures
2500 feet
IFR approach and departure with approach to near threshold
2500 feet
IFR approach and departure with approach to far threshold 2500 feet plus 100 feet for each 500 feet of
threshold stagger
IFR approaches
3400 feet
Runway centerline to parallel taxiway/taxilane centerline
240 feet
Runway centerline to edge of aircraft parking
250 feet
Runway width
75 feet
Runway shoulder width
10 feet
Runway blast pad width
95 feet
Runway blast pad length
150 feet
Runway safety area width
150 feet
Runway safety area length beyond each runway end or stopway end, whichever is
300 feet
greater
Runway object free area width
500 feet
Runway object free area length beyond each runway end or stopway end, whichever
300 feet
is greater
Clearway width
500 feet
Stopway width
75 feet
Obstacle free zone (OFZ):
Runway OFZ width
Runway OFZ length beyond each runway end
Inner-approach OFZ width
Inner-approach OFZ length beyond approach light system
Inner-approach OFZ slope from 200 feet beyond threshold

400 feet
200 feet
400 feet
200 feet
50:1
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Inner-transitional OFZ slope

0:1

Runway protection zone at the primary runway end:
Width 200 feet from runway end
Width 1200 feet from runway end
Length

500 feet
700 feet
1000 feet

Runway protection zone at other runway end:
Width 200 feet from runway end
Width 1200 feet from runway end
Length

500 feet
700 feet
1000 feet

Departure runway protection zone:
Width 200 feet from the far end of TORA
Width 1200 feet from the far end of TORA
Length

500 feet
700 feet
1000 feet

Threshold surface at primary runway end:
Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section
Length of rectangular section
Slope of surface

0 feet
400 feet
1000 feet
1500 feet
8500 feet
20:1

Threshold surface at other runway end:
Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section
Length of rectangular section
Slope of surface
Taxiway centerline to parallel taxiway/taxilane centerline
Taxiway centerline to fixed or movable object
Taxilane centerline to parallel taxilane centerline
Taxilane centerline to fixed or movable object
Taxiway width
Taxiway shoulder width
Taxiway safety area width
Taxiway object free area width
Taxilane object free area width
Taxiway edge safety margin
Taxiway wingtip clearance
Taxilane wingtip clearance

0 feet
400 feet
1000 feet
1500 feet
8500 feet
20:1
105 feet
65.5 feet
97 feet
57.5 feet
35 feet
10 feet
79 feet
131 feet
115 feet
7.5 feet
26 feet
18 feet

An examination of the dimensions for Runway 8/26 shows that all of the recommended
criteria are met. However, several conditions exist that are non-standard.
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1. The width of the runway 8/26 is 150 feet wide while the standard calls for 75 feet.
Although the full width of the runway may not be eligible for FAA funding, it is
recommended that the full runway width be maintained even if it requires
additional Port investment. The additional runway width will provide greater
usability during crosswind conditions after Runway 13/31 is closed.
2. The standards call for a runway blast pad 95 feet wide and 150 feet long. This
exists on the Runway 26 end but no pad exists on Runway 8. Blast pads are
provided to offset the impact of erosion caused by jet blasts in the area off the
runway end. This has not been an issue at Port Angeles and no blast pads will be
constructed unless issues arise.
3. The criterion for taxiway width at CLM is 35 feet. All taxiways associated with
Runway 8/26 are wider than this standard. These will be maintained at their
current width at Port expense.
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Exhibit 5-2: Runway 13/31 Design Criteria
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA
Aircraft Approach Category
A
Airplane Design Group
I
Airplane wingspan (typical)
48.99 feet
Primary runway end approach visibility minimums are visual exclusively
Other runway end approach visibility minimums are visual exclusively
Airplane undercarriage width (1.15 x main gear track)
41.01 feet
Airport elevation
291 feet
RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS
Group/ARC:
A-I
Runway centerline to parallel runway centerline simultaneous operations when wake turbulence is not
treated as a factor:
VFR operations with no intervening taxiway
700 feet
VFR operations with one intervening taxiway
700 feet
VFR operations with two intervening taxiways
700 feet
IFR approach and departure with approach to near threshold 2500 feet less100 ft for each 500 ft of
threshold stagger to a minimum of 1000 feet.
Runway centerline to parallel runway centerline simultaneous operations when wake turbulence is treated
as a factor:
VFR operations
2500 feet
IFR departures
2500 feet
IFR approach and departure with approach to near threshold
2500 feet
IFR approach and departure with approach to far threshold 2500 feet plus 100 feet for each 500 feet of
threshold stagger
IFR approaches
3400 feet
Runway centerline to parallel taxiway/taxilane centerline
150 feet
Runway centerline to edge of aircraft parking
125 feet
Runway width
60 feet
Runway shoulder width
10 feet
Runway blast pad width
80 feet
Runway blast pad length
60 feet
Runway safety area width
120 feet
Runway safety area length beyond each runway end or stopway end, whichever is
240 feet
greater
Runway object free area width
250 feet
Runway object free area length beyond each runway end or stopway end, whichever
240 feet
is greater
Clearway width
500 feet
Stopway width
60 feet
Obstacle free zone (OFZ):
Runway OFZ width
Runway OFZ length beyond each runway end
Inner-approach OFZ width
Inner-approach OFZ length beyond approach light system
Inner-approach OFZ slope from 200 feet beyond threshold

William R. Fairchild International Airport Master Plan - September 2011

5-6

250 feet
200 feet
250 feet
200 feet
50:1

Chapter 5: Runway Analysis

Inner-transitional OFZ slope

0:1

Runway protection zone at the primary runway end:
Width 200 feet from runway end
Width 1200 feet from runway end
Length

250 feet
450 feet
1000 feet

Runway protection zone at other runway end:
Width 200 feet from runway end
Width 1200 feet from runway end
Length

250 feet
450 feet
1000 feet

Departure runway protection zone:
Width 200 feet from the far end of TORA
Width 1200 feet from the far end of TORA
Length

250 feet
450 feet
1000 feet

Threshold surface at primary runway end:
Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section
Length of rectangular section
Slope of surface

0 feet
250 feet
700 feet
2250 feet
2750 feet
20:1

Threshold surface at other runway end:
Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section
Length of rectangular section
Slope of surface
Taxiway centerline to parallel taxiway/taxilane centerline
Taxiway centerline to fixed or movable object
Taxilane centerline to parallel taxilane centerline
Taxilane centerline to fixed or movable object
Taxiway width
Taxiway shoulder width
Taxiway safety area width
Taxiway object free area width
Taxilane object free area width
Taxiway edge safety margin
Taxiway wingtip clearance
Taxilane wingtip clearance

0 feet
250 feet
700 feet
2250 feet
2750 feet
20:1
69 feet
44.5 feet
64 feet
39.5 feet
35 feet
10 feet
49 feet
89 feet
79 feet
5 feet
20 feet
15 feet

On Runway 13/31 all of the design criteria are met at present with the exception of the
runway and taxiway width. Design standards call for a 60 foot wide runway but the
current pavement is marked at 50 feet. No changes are envisioned for this condition.
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Conversely, standards call for taxiways to be 35 feet wide while the width of Taxiway J
is 50 feet. This width will not be reduced. As a non-federal Runway, 13/31 is being
operated and maintained by the Port of Port Angeles with no Federal participation.
Therefore, the Port will continue to maintain the runway in a manner that provides for
safe operation but any expenditure beyond this level is not feasible.

RUNWAY LENGTH REQUIREMENTS
The flight tracking data for CLM obtained from FlightAware and cited in the forecast
chapter showed that more than 18,000 aircraft arrivals and/or departures occurred at
CLM for which flight plans were filed. The critical aircraft discussion contained in the
forecast of aviation demand demonstrated that although current use is dominated by
smaller aircraft in the B-I category, 567 business jet operations (B-II category) were
recorded over the three year period covered by the dataset, equivalent to more than 196
per year. This is evidence that CLM is being used by larger aircraft at a higher rate than
previously assumed. Further evidence of this use is seen in the increasing number of jet
aircraft requiring transient parking in the general aviation area. This demand led to the
construction of several aircraft parking positions that were strengthened for heavier jet
aircraft such as the Grumman Gulfstream II, the Gulfstream IV and the Bombardier
Global Express. These aircraft weigh up to 60,000 pounds and are classified as C-II or
D-II. A summary of the high performance aircraft that used CLM during this period is
shown in Exhibit 5-3.
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Exhibit 5-3: Historical Operations by Jet Aircraft 2005 through 2008
Aircraft Type
Boeing 737 - All
Boeing 747
Cessna Citation - 500 series
Cessna Citation - 600 series
Cessna Citation - 700 series
Canadair Challenger 300 series
Canadair Challenger 600 series
Embraer ERJ 135
Eclipse 500
Dassault Falcon 900
Dassault Falcon 20
Dassault Falcon 50
Gulfstream G200
Gulfstream G300
Gulfstream G400
Hawker Siddley 125
Fairchild Dornier 328
Lear 20 series
Lear 30 series
Lear 40
Lear 45
Lear 60
Other
Total

Number of
Operations
29
1
258
41
22
2
21
2
1
2
2
11
5
6
24
47
2
7
59
4
28
12
13
588

Annual
Average
10
0
86
14
7
1
7
1
0
1
1
4
2
2
8
16
1
2
19
1
9
4
4
196

FAA
Classification
CIII
DIV
BII
BII
BII
CII
CIII
CIII
CII
BII
BII
BII
DII
CII
DII
CI
CI
CI
DI
DI
DI
CI

As is seen, the majority of the jets were classified as BII with the Cessna Citation series
being the primary user. The actual breakdown of jet activity is;
 C-III aircraft such as the Boeing 737 series did use CLM but in very small numbers.
This is not expected to increase over time.
 D-II aircraft such as the Grumman Gulfstream GII and GIV used the airport regularly,
as evidenced by the increased need for aircraft parking ramp to accommodate them
overnight. These aircraft are forecast to continue to increase their operations at CLM
based on the types of customers having custom boats constructed, as well as their
increasing numbers in the overall corporate jet fleet.
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 C-II aircraft such as the Eclipse or the Gulfstream III are recorded as comprising
about 1.4% of the fleet. This category is not likely to increase in any substantial
manner.
 As stated, the B-II aircraft were over 50 percent of all jet activity at the airport during
the recorded period. Given that the types of aircraft that are classified as B-II, it
seems likely that they will continue to be heavily used at CLM in the future and in
fact will be the airport’s critical aircraft.
 The D-I category jets such as the Lear jets represented about 12% of the total jet
activity while the C-I category (HS125, Dornier) registered 15%. These light jets will
continue to be present in the fleet.
Forecasts of future operations at Port Angeles were made using the above information.
These were presented in the forecast of aviation demand and represented in the following
Exhibit.

William R. Fairchild International Airport Master Plan - September 2011

5-10

Chapter 5: Runway Analysis

Exhibit 5-4: Annual Operations by Aircraft Type
Operations By
Type
Single Engine
Piston
- Local
- Itinerant
Multi-Engine
Piston
- Local

Typical
Aircraft

2007

2012

2017

2022

2027

2057

Aircraft
Design
Group

Max. TakeOff Weight
(lbs)

Cessna 172

49,584

51,879

53,605

54,506

55,321

64,581

A-I

2,450

39,667

41,503

42,884

43,605

44,257

51,665

9,917

10,376

10,721

10,901

11,064

12,916

3,216

3,421

3,534

3,438

3,470

4,036

B-I

3,100

Cessna 421

- Itinerant
Total Turbines

643

684

707

688

694

807

2,573

2,736

2,827

2,750

2,776

3,229

268

627

1,497

3,125

5,238

13,454

Light Business Jet
- Local
- Itinerant

HS 125

41
0
41

105
0
105

267
0
267

572
0
572

995
0
995

2,583
0
2,583

C-I

15,100

Light Business Jet

Learjets

32

92

234

506

890

2,032

D-I

23,500

0
32

0
92

0
234

0
506

0
890

0
2,032

153

359

858

1,788

3,006

7,938

B-II

10,700

0
153

0
359

0
858

0
1,788

0
3,006

0
7,938

4

9

21

44

73

188

C-II

15,100

0
4

0
9

0
21

0
44

0
73

0
188

13

31

74

153

220

579

D-II

73,200

0
13

0
31

0
74

0
153

0
220

0
579

24
0

31
0

45
0

63
0

52
0

135
0

Misc

150,000

24

31

45

63

52

135

536

1,140

1,497

1,563

1,964

8,073

N/A

9,000/ 1,300

0

0

0

0

0

0

- Local
- Itinerant
Medium Business
Jets

Cessna
Citations

- Local
- Itinerant
Medium Business
Jets

Falcons

- Local
- Itinerant
Medium Business
Jets

G-II, GIV

- Local
- Itinerant
Other Jets
- Local

Boeing 737

- Itinerant
Rotorcraft
- Local
- Itinerant

Robinson
R22

536

1,140

1,497

1,563

1,964

8,073

53,604

57,010

59,894

62,507

65,469

89,696

- Local

40,310

42,187

43,591

44,292

44,951

52,472

- Itinerant

13,054

14,293

15,111

15,320

15,930

24,541

Total Operations
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From this information, an analysis of the runway length requirements for CLM was
prepared. The analysis of the runway length required to serve the long range needs of
CLM is based on the needs of the current and forecast airport’s users. These needs were
identified for the following characteristics.
 The critical aircraft,
 The number of itinerant operations,
 The average stage length of flights,
 The aircraft operational weight,
 The maximum flap setting for the aircraft using CLM,
 Ambient weather conditions,
 Airport elevation,
 Runway gradient, and
 Aircraft performance curves.
As shown in the following exhibit, the length requirements for the jet aircraft either using
or expected to use CLM vary from 6,231 feet for the Grumman Gulfstream IV (which is
expected to conduct approximately 220 operations per year by 2027) to 5,230 feet for the
Cessna Citation which is the representative critical aircraft for CLM and between 5,198
and 6,840 feet for the Learjets.
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Exhibit 5-5: Runway Length Requirements

Examining this graphic, it can be seen that some of the jets using CLM today have to
operate with restrictions due to the limited runway length of 4,993 feet. This represents
the usable runway available because of the displaced threshold on Runway 26. Using
FlightAware data, it is shown that this cumulative number is currently about 34 per year.
Given the trends in general aviation at CLM, it can be anticipated that the number of
operations by these aircraft type will increase as time passes. In Exhibit 5-6, the needs of
the critical aircraft, the Cessna Citation as well as those aircraft currently using (and
expecting to continue using) CLM and requiring increased runway length and their
forecast annual operations is shown. In preparing this exhibit the following process was
used;
1. Determine the actual number of operations by each aircraft design group. This
data was taken from the forecasts of aviation demand and presented in Exhibit
5-4. For this calculation only the business jet aircraft were considered since the
single-engine piston, multi-engine piston, and rotorcraft operations are clearly
unaffected by the current available runway length.
2. Using the information obtained from FlightAware for CLM as shown in Exhibit
5-3, the percentage of each aircraft design group with aircraft requiring increased
runway length during the historical period was calculated.
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3. The assumption was made that the current percentages could be expected to
remain relatively constant over the forecast period.
4. The runway take-off length requirements were derived from the following
sources;
a. Cessna Citation, Cessnasupport.com,
b. HS 125, Jetadvisors.com,
c. Falcon 50, information from Dassault Falcon support office,
d. Boeing 737, The Boeing Company 737 Airplane Characteristics for
Airport Planning,
e. Learjets, Learjet Flight Operations,
f. Gulfstream Aircraft, Technical Marketing Division of Gulfstream
Aerospace.
Exhibit 5-6 shows the result of these calculations.

William R. Fairchild International Airport Master Plan - September 2011

5-14

Chapter 5: Runway Analysis

Exhibit 5-6: Analysis of Aircraft Requiring Runway Length More Than 4,993 Feet
Aircraft
B-II Aircraft
Cessna Citations
C-I Aircraft
HS 125
C-II Aircraft
Falcon 50
C-III Aircraft
Boeing 737
D-I Aircraft
Learjets
D-II Aircraft
Gulfstream II thru
IV
Total Aircraft

2007

2012

2017

2022

2027

2057

Required
Length

153

359

858

1,788

3,066

7,938

5,230

41

105

267

572

995

2,583

5,600

4

9

21

44

73

188

5,585

24

31

45

63

52

135

6,200

32

92

234

506

890

2,032

5,198

13

31

45

63

52

135

5,230

267

627

1,470

3,036

5,128

13,011

From this data it is seen that at the present time (2007) there are more than 267 aircraft
that have restricted operations at CLM based on the 4,993 feet of runway available when
taking off on Runway 26. This number will increase as time passes. By 2017 the critical
aircraft will be the small business jet with the FAA classification B-II represented by the
Cessna Citation 500, 600, 700 and X series. These airplanes require 5,230 feet for takeoffs. However, the needs of the other business jets using CLM also need to be
considered. This includes the operations anticipated in 2017 by aircraft such as the
HS125 that requires 5,600 feet, the Learjets that need 5,198 feet as well as the occasional
Gulfstream IV that requires 6,231 feet. The number of jets requiring more than 4,993
feet will continue to grow over the years.
In addition, the FAA’s Airport Design computer program (Version 4.2D) was used to
obtain a comparative runway length. This program automates the manual calculation
process presented in FAA Advisory Circular 150/5325 - 4B, Runway Length
Requirements for Airport Design.
Inputs to the FAA Airport Design computer program included a 1,000-mile haul length
reflecting the fact that records show that the airport is experiencing direct flights from
California markets, and wet runway conditions due to western Washington weather
conditions. In addition, the 1,000 mile haul length opens the airport to direct flights
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ranging from Ketchikan, Alaska to the north to San Diego, California to the south, and
stretching east as far as Missoula, Montana. While the output of the Airport Design
program suggests that the existing runway length at CLM is adequate for smaller aircraft
using the airport, it confirms the fact that larger aircraft (those weighing more than
12,500 pounds) may experience some limitations to their useful load capacity given the
current runway’s reduced length when landing on Runway 26 caused by having the
displaced threshold. Most aircraft in the business jet fleet exceed 12,500 pounds at
maximum take-off weight and therefore fall into the “large aircraft” category.

Exhibit 5-7: FAA Runway Design Program Output
Airport and Runway Data
Airport and Runway Data
Airport elevation
Mean daily maximum temperature of the hottest month
Maximum difference in runway centerline elevation
Length of haul for airplanes of more than 60,000 pounds
Wet and slippery runways

291’
69.1° F
2’
1,000 miles

Runway Length Recommended for Airport Design
Small airplanes with approach speeds of less than 30 knots
Small airplanes with approach speeds of less than 50 knots
Small airplanes with less than 10 passenger seats
75 percent of these small airplanes
95 percent of these small airplanes
100 percent of these small airplanes
Small airplanes with 10 or more passenger seats
Large airplanes of 60,000 pounds or less
75 percent of these large airplanes at 60 percent useful load
75 percent of these large airplanes at 90 percent useful load
100 percent of these large airplanes at 60 percent useful load
100 percent of these large airplanes at 90 percent useful load
Airplanes of more than 60,000 pounds

310’
820’
2,380’
2,910’
3,470’
3,960’
5,270’
6,670’
5,500’
7,000’
6,070’

Source: FAA Airport Design Computer Program (Version 4.2D)
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REQUIREMENT RECOMMENDATION
Runway 8/26 is currently 6,347 feet long with a 1,354 foot displacement on Runway 26.
The Cessna Citation X, which is representative of the class of aircraft forecast to be the
critical aircraft by 2017, requires 5,230 feet of runway length for take-off. This length is
available for most operations if declared distances are used.
The number of operations by this class of aircraft is expected to continue to grow in the
future. In addition, CLM is forecast to see overall increases in corporate jet activity over
the next twenty-years. As previously shown, these aircraft will require between the 5,230
feet required by the Cessna Citation X and 6,231 feet of take-off length needed for the
Grumman Gulfstream IV. This would indicate that keeping the physical length of the
runway at the current 6,347 feet is important to CLM’s ability to function as a community
resource serving the needs of both residents and visitors. Other factors that should be
considered when making decisions regarding the required runway length are as follows;
 Capacity: Based on wind analysis it has been determined that Runway 8/26 provides
more than 95% coverage under all weather conditions. Therefore has been
determined that crosswind Runway 13/31 is no longer eligible for consideration under
FAA criteria. It is likely that the runway will close within the 20-years included in
this plan. In order to provide Port Angeles with the highest capacity available from a
single runway the current length should be maintained to provide safety and capacity
under conditions where a tail wind exists on take-off. Additionally, without a
crosswind runway maintaining the existing runway at 150 feet will provide additional
usability when crosswinds exist.
 Weather: Weather conditions at Port Angeles are such that wet runway can occur
throughout the year. Wet conditions increase the need for take-off length.
 Emergency Preparedness: CLM is the only airport on the Olympic Peninsula
currently capable of handling large aircraft that will be used in support of a potential
emergency response should a natural disaster occur on the Peninsula.
 Access to the National Transportation System: CLM is the only airport on the
Olympic Peninsula capable of accommodating commercial airline activity. Although
this service is currently being offered in small aircraft that do not require the full
length of the runway, future changes to this level of service are possible. Maintaining
the existing capabilities of the primary runway is important to assuring that the airport
maintains the capacity to serve future potential. If CLM’s commercial service is
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halted, the population of the peninsula will be more than 90-minutes from the closest
commercial service airport. This is outside the goals set in both the NPIAS and
LATS.
These and other facts point to the need to maintain the existing resource at its present
length of 6,347 feet. This length will allow for the needs of 75% of the aircraft fleet
weighing between 12,500 and 60,000 pounds – the class of aircraft forecast to use CLM
at between 60 and 90 percent useful load. The research conducted in this master plan
showed that this ability is necessary to meet the needs of the aircraft using CLM over the
next 20-years and will also allow for flexibility in the GA fleet should larger aircraft be
attracted to the airport.

RUNWAY CAPACITY
The capacity of the airfield is a measure of the theoretical maximum number of aircraft
operations that can be accommodated on the airfield, or its components, over a specified
period of time. While a variety of techniques have been developed for determining
airfield capacity, the most widely accepted methodology is described in FAA Advisory
Circular 150/5060-5, Airport Capacity and Delay. The analyses employed herein are
based on this publication and its associated modeling techniques.
The methodology presented in the Advisory Circular 150/5060 5 evaluates airfield
capacity in two ways:
 Hourly Capacity of Runways: The theoretical number of operations that can take
place on the runway system in one hour. Hourly VFR and IFR capacities for a
runway are based on calculations of runway-use configuration, percent arrivals,
percent touch-and-go, taxiways, airspace limitations, and runway instrumentation.
 Annual Service Volume (ASV): A reasonable estimate of the airport’s annual
capacity in terms of aircraft operations. The ASV accounts for differences in runway
use, aircraft mix, weather conditions, and other factors that can occur over a year’s
time.
A general analysis of capacity was conducted to determine the ability of the runway
system to accommodate the forecast of operations. CLM has two paved runways
that, while not physically intersecting due to a threshold relocation on Runway 13, do
operate as if they were. Results of the analysis are shown in Exhibit 5-8.
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Exhibit 5-8: Runway Capacity/Demand Comparison

Annual Service Volume (ASV)
Annual Demand
Percent Capacity

Annual Capacity
2007
2012
2017
215,000 215,000 215,000
53,604
56,754
59,465
24.93% 26.40% 27.66%
Hourly Capacity

2022
215,000
61,954
28.82%

2027
215,000
64,797
30.14%

2057
215,000
88,254
41.05%

VFR Conditions
Peak Hour Capacity
77
77
77
77
77
77
Peak Hour Demand
24
26
27
29
30
41
Percent Capacity
31.17% 33.77% 35.06% 37.66% 38.96% 53.25%
IFR Conditions
Peak Hour Capacity
56
56
56
56
56
56
Peak Hour Demand
2
2
2
2
2
3
Percent Capacity
3.57%
3.57%
3.57%
3.57%
3.57%
5.36%
Source: URS
Capacity for ASV and peak hour conditions derived from Sketch 9 - AC 150/5060- 5
ASV – Annual Service Volume
VFR – Visual Flight Rules
IFR – Instrument Flight Rules

REQUIREMENT RECOMMENDATION
As shown in the comparison table above, no capacity constraint is expected over the fifty
year time frame for a two runway airfield configuration. Additional analysis was
conducted regarding the eventual closure of Runway 13/31 to assess whether this closure
will alter the capacity calculations. As seen in Exhibit 5-9 the resulting decrease in
available capacity is negligible. This leads to the conclusion that no additional runway
capacity is required at Port Angeles. This determination does not preclude
recommendations for new taxiways that would increase the circulation efficiency of the
airfield or permit access to new development areas.
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Exhibit 5-9: Runway Capacity/Demand Comparison – Single Runway
Annual Capacity
2007
2012
2017
195,000 195,000 195,000
53,604
56,754
59,465
27.49% 29.10% 30.49%

2022
195,000
61,954
31.77%

2027
195,000
64,797
33.23%

Annual Service Volume (ASV)
Annual Demand
Percent Capacity
Source: URS
Capacity for ASV and peak hour conditions derived from Sketch 1 - AC 150/5060- 5
ASV – Annual Service Volume
VFR – Visual Flight Rules
IFR – Instrument Flight Rules

2057
195,000
88,254
45.26%

RUNWAY ORIENTATION AND WIND COVERAGE
Weather conditions also affect airport runway capacity and utilization due to the
combined effects of wind direction and velocity, and the level of visibility. The
prevailing wind and visibility conditions serve to determine the direction in which
takeoffs and landings may be conducted, and the frequency of use for each available
runway-operating configuration.
FAA Advisory Circular 150/5300-13, Airport Design, presents guidelines for runway
wind coverage. The circular states that when a runway orientation provides less than 95
percent wind coverage for the class of aircraft anticipated to use that runway on a regular
basis (in this case single-engine piston aircraft), a crosswind runway is recommended.
The analysis of runway orientation and wind/weather coverage for William R. Fairchild
International Airport is documented below.
Weather conditions such as cloud ceiling, visibility, and wind, are significant factors in
the operation of runways and airfield capacity. Weather has a direct impact on aircraft
flight, primarily on the equipment needed in the aircraft to navigate to and land at
airports, particularly for instrument flight conditions where less than clear weather exists.
Accordingly, a weather condition classification system has been developed. Visual
Meteorological Conditions (VMC) occur when visibility is at least three statute miles and
the ceiling is a least 1,000 feet. Visual Flight Rules (VFR) are in effect under VMC.
Instrument Meteorological Conditions (IMC) occur whenever visibility is at least one
statue mile but less than three statue miles and/or the ceiling is at least 500 feet but less
than 1,000 feet. Instrument Flight Rules (IFR) are in effect under IMC. Poor Visibility
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and Ceiling (PVC) conditions exist whenever visibility is less than one statue mile and/or
the ceiling is less than 500 feet.
At William R. Fairchild International Airport, VMC conditions occur on average 90
percent of the time or 330 days per year. Therefore, IFR and PVC conditions occur only
35 days, or 10 percent of the year.
Historical weather data for the airport was obtained from the National Climatic Center for
the years 1999 thought 2008. It shows that, based on all-weather wind coverage with a
16-knot crosswind limitation, Runway 8/26 is usable an average 99.99 percent of the time
and Runway 13/31 is usable an average 99.66 percent of the time. Winds are calm (0 to
10 knots) an average of 93.0 percent of the time. This data is presented in Exhibit 5-10 as
an all-weather wind rose and includes calculations for 10.5-, 13-, 16-, and 20-knot
crosswind coverage. Under VFR conditions with a 16-knot crosswind limitation,
Runway 8/26 is usable 99.99 percent of the time and Runway 13/31 is usable 99.63
percent of the time. Winds are calm an average of 92.6% of the time. This is shown as a
VFR wind rose in Exhibit 5-11. Under IFR conditions with a 16-knot crosswind
limitation, Runway 8/26 is usable 100.00 percent of the time and Runway 13/31 is usable
99.95 percent of the time. Winds are calm an average of 96.2% of the time. This is
shown as an IFR wind rose in Exhibit 5-12.

REQUIREMENTS RECOMMENDATION
William R. Fairchild International Airport’s runway system has all-weather wind
coverage of 100.00 percent, so no additional runways are needed. However, the wind
rose data also shows that Runway 8/26 provides more than 95% coverage for all aircraft
under all weather conditions. This has resulted in a determination that Runway 13/31 is
not required to provide wind coverage under any weather conditions. This runway will
eventually be closed.
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Exhibit 5-10: All-Weather Wind Rose

All-Weather
Crosswind

Runway 8/26

Runway 13/31

Combined

10.5 knots
13 knots
16 knots
20 knots

99.44%
99.88%
99.99%
100.00%

96.66%
98.36%
99.66%
99.95%

99.48%
99.90%
99.99%
100.00%

Source: National Oceanic and Atmospheric Administration, National
Climatic Data Center. Station 72788 – Port Angeles, Washington.
Period of record: 1999-2008.
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Exhibit 5-11: Visual Flight Rules (VFR) Wind Rose

Visual Flight Rules
Crosswind

Runway 8/26

Runway 13/31

Combined

10.5 knots
13 knots
16 knots
20 knots

99.39%
99.87%
99.99%
100.00%

96.42%
98.21%
99.63%
99.94%

99.43%
99.89%
99.99%
100.00%

Source: National Oceanic and Atmospheric Administration, National
Climatic Data Center. Station 72788 – Port Angeles, Washington.
Period of record: 1999-2008.
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Exhibit 5-12: Instrument Flight Rules (IFR) Wind Rose

Instrument Flight Rules
Crosswind

Runway 8/26

Runway 13/31

Combined

10.5 knots
13 knots
16 knots
20 knots

99.89%
99.96%
100.00%
100.00%

98.69%
99.68%
99.95%
99.98%

99.91%
99.97%
100.00%
100.00%

Source: National Oceanic and Atmospheric Administration, National
Climatic Data Center. Station 72788 – Port Angeles, Washington.
Period of record: 1999-2008.
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RUNWAY SAFETY AREAS (RSA)
The Runway Safety Area (RSA) is a critical, two-dimensional area surrounding each
active runway. The RSA must be:
 Cleared, graded, and free of potential hazardous surface variations,
 Properly drained,
 Capable of supporting ARFF equipment, maintenance equipment, and aircraft,
 Free of objects, except for those mounted using low-impact supports and whose
location is fixed by function.
Based on FAA Criteria from AC 150/5300-13 for a B-II runway, the RSA for
Runway 8/26 needs to be 300 feet wide extending 600 feet beyond each runway end.
Presently the RSA on both ends of the runway comply with these standards.
For Runway 13/31, the RSAs have been developed to meet the standards for an A-I small
aircraft. This includes an area 250 feet beyond the runway end measuring 120 feet wide.

RUNWAY OBJECT FREE AREAS (OFA)
The Runway Object Free Area (ROFA) is a two-dimensional ground area surrounding
each runway. The ROFA clearing standard precludes parked aircraft or other objects,
except NAVAIDs and other facilities whose locations are fixed by function from this
area. For Runway 8/26, the current OFA is 800 feet wide and extends 800 feet beyond
the end of runway in accordance to the previous master plan’s B-III runway designation.
For Runway 13/31, the OFA is 250 feet wide and extends 240 feet beyond the end of the
runway. As with the RSAs, the OFA dimensions fall entirely on airport property and
meet all FAA criteria.

RUNWAY INSTRUMENT APPROACHES
In December 2009, the FAA Flight Procedures Office (FPO) published a new instrument
approach procedure to Runway 26 using Lateral Navigation (LNAV) technology. LNAV
refers to navigating over a ground track with guidance from an electronic device that
gives the pilot error indications in the lateral direction but provides no vertical guidance.
The LNAV approach is GPS-based.
The approach minimums for LNAV are higher than those for traditional Instrument
Landing System (ILS) approaches (such as that available to Runway 8) that incorporate
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vertical guidance. Aircraft executing an LNAV instrument approach descend
incrementally rather than following a fixed glide slope. This is called a 'non-precision'
approach. In the case of the new LNAV non-precision approach for CLM, the aircraft
can descend to 658 feet. If the airport is in sight at this point, the pilot can land, if the
airport is not in sight, the aircraft must execute a missed approach. This non-precision
approach was developed given existing obstructions that exist on or near the runway end.
The obstacles identified were based on the results of a survey conducted in 2009 that
followed the guidance contained in the following FAA Guidance materials;
 AC 150/5300-16 “General Guidance and Specifications for Aeronautical Surveys:
Establishment of Geodetic Control and Submission to the National Geodetic Survey.”
 AC 150/5300-17 “General Guidance and Specifications for Aeronautical Surveys:
Airport Imagery Acquisition and Submission to the National Geodetic Survey.”
 AC 150/5300-18 “General Guidance and Specifications for Aeronautical Surveys:
Airport Survey Data Collection and Geographic Information System Standards.”
 AC 150/5300-13 “Airport Design”
As depicted on Exhibit 5-13 and Exhibit 5-14, the survey identified more than 200
potential obstacles to the FAR Part 77 approach surface for Runway 26. However,
FAA’s Flight Procedures Office (FPO), using Terminal Instrument Procedures (TERPs)
criteria rather than Part 77, was able to design an unobstructed approach that uses the
existing VASI which is set at a 4 degree approach angle to approve a safe and reliable
non-precision approach that provides for night circling capability.
The FAA has committed to a process for eventually improving the approach capabilities
to Runway 26 to include Area Navigation (RNAV) technology. RNAV is defined as a
GPS-based method of navigation that permits aircraft operation on any desired course
within the coverage of station-referenced navigation signals. At CLM the upgrade of the
approach has the potential to lower the airport’s decision altitude to roughly 479 feet (a
78 foot improvement over the LNAV procedure). This improvement is important in that
it will allow properly equipped aircraft users to use the approach to Runway 26 more
often. Since most operations at CLM originate to the east, the majority of aircraft prefer
to land on Runway 26 rather than Runway 8. The ability to do so reduces fuel
consumption, equipment wear, reduces flight time and ultimately improves the
passenger’s experience saving users both time and money. However, to facilitate this
approach many of the identified obstacles to both the Part 77 approach surfaces and the
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TERPs Glidepath Qualification Surface (GQS) would need to be addressed. As shown,
the existing Visual Approach Slope (20:1) to the displaced threshold is clear of
obstructions because the threshold was relocated in part to account for the existence of
obstructions. However, any improvement to the approach capability or to the length of
available runway would require that obstructions be addressed. In this section we have
looked at two potential scenarios to represent the most critical conditions.
The first is a 34:1 Non-Precision Instrument Approach slope to the current displaced
threshold. This is the slope that is necessary to accommodate the RNAV approach. As
seen on the exhibits, more than 150 objects penetrate this approach and will need to be
addressed prior to approach approval. The majority of these objects are trees.
The second surface examined is a 34:1 Non-Precision Instrument Approach slope to the
existing runway end. As is shown, this surface is also penetrated by more than 180
objects. Most of these are the same trees that were identified in the 34:1 to the displaced
threshold. In fact, it appears that the only additional obstructions are the five light poles
along South L Street and scattered trees in the city owned Lincoln Park.
For the Runway 8 Instrument Approach, several trees have been identified as
obstructions to the required 50:1 Precision Approach Slope associated with the ILS
approach to this runway end. The trees will need to be removed or topped in order to
maintain the integrity of the ILS approach.
Regardless of which approach procedure is ultimately applied, the Port will need to
continue to negotiate with the City of Port Angeles to gain the right to remove
obstructions in Lincoln Park to allow for the continuation of the existing LNAV
approach. The City has stated that their preference is for the Port to present a unified
obstruction removal program that removed trees rather than topping them.
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RUNWAY PROTECTION ZONES
The Runway Protection Zone (RPZ) is trapezoidal in shape and centered on the extended
runway centerline for each runway end. Its function is to enhance the protection of
people and property on the ground. It begins 200 feet beyond the permanent runway
threshold (at the end of the primary surface). The RPZ dimensions are based on the type
of aircraft using the runway, type of operations (visual or instrument) being conducted,
and visibility minimums associated with the most demanding approach available. RPZ
dimensional standards are defined in FAA AC 150/5300-13, Airport Design. The
dimensions for the existing RPZs as well as those required for the future are shown in
Exhibit 5-15.

Exhibit 5-15: Runway Protection Zone Requirements
Runway

Length

Inner Width

Outer Width

8 – Existing
8 – Required
26 – Existing
26 - Required
13
31

2,500’
2,500’
1,000’
1700

1,000’
1,000’
500’
1000

1,750’
1,750’
700’
1510

1,000’
1,000’

250’
250’

450’
450’

At the present time the airport does not own all of the property within the RPZs but it
does exercise some control over future development through avigation easements.
However, there is no easement in Lincoln Park. Therefore, the Port will need to continue
to work with the City of Port Angeles to acquire avigation easements in Lincoln Park. To
the north of the airport and there is only a partial easement on Runway 13 and the Port
may want to consider the purchase of easements to protect this area as well. However,
since no Federal funding is available for this runway the Port may elect to close the
runway when they consider operations are impacted by obstruction trees or the runway
surface becomes unserviceable. The final disposition may be based on financial
considerations as well as safety considerations.
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RUNWAY SAFETY REQUIREMENTS
Other reasons for maintaining Runway 13/31 do exist however. These include providing
for flexibility in on-airport operations with GA aircraft having the ability to operate more
efficiently off of the runway when landing or departing north. Additionally, during
periods when Runway 8/26 is unavailable due to construction or other activities, airport
operations can continue using 13/31. For these reasons, the Port may want to continue
with their policy of maintaining operation for as long as possible.

SUMMARY OF RUNWAY REQUIREMENTS
In summary, the analyses conducted in this chapter show that the aircraft using the
William R. Fairchild International Airport will include increasing numbers of business jet
aircraft. At present the fleet consists of a mixture of small jets such as the Cessna
Citation and increasing numbers of larger aircraft including Grumman Gulfstream II, III,
and IV jets and Bombardier Global Explorers. The number of the larger jets that require
parking at CLM has increased over the past five-years to the point that two dedicated
parking positions have been constructed to accommodate jet aircraft weighing 60,000
pounds. These are occupied on a daily basis. To adequately accommodate these jet
operations maintaining the existing runway length of 6,350 feet is sufficient.
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