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Chapter 4

Facility Requirements
INTRODUCTION
In efforts to quantify an airport’s future facility needs, it is necessary to translate the forecasted aviation activity
into specific physical requirements. Therefore, this chapter analyzes and presents the actual types and quantities of facilities to accommodate the demand safely and efficiently. For those components determined to be
deficient, the type, size, or amount of facilities required to meet the demand is identified. Two broad analyses
are included: those requirements related to airside facilities, and those requirements related to landside facilities.
This analysis uses the forecasts presented in the preceding chapter for establishing future development at CLM.
This is not intended to dismiss the possibility that either accelerated growth or consistently higher or lower levels of activity may occur. Aviation activity levels should be monitored for consistency with the forecasts, and to
improve sponsor awareness when operational trends change. Additionally, as described in the previous chapter,
an airport’s geometric design is based on the specified Runway Design Code (RDC) standards as specified in FAA
AC 150/5300-13A. Although the RDC is based on the “Critical Aircraft” or “Design Aircraft” and is used for
planning and design, it does not limit the aircraft that may be able to operate safely at an airport. In addition to
the aircraft approach speed and wingspan components comprising the RDC introduced in the previous chapter,
a third component is also present, and it is related to the lowest instrument approach visibility minimums. The
instrument approach visibility minimums are expressed as Runway Visual Range (RVR) values in feet. TABLE 4-1
provides the instrument approach visibility minimums and corresponding RVR value. For Runway 8/26, the lowest visibility minimum is ½ statute mile, so, the full RDC for it is expressed as B-II-2400. Runway 13/31 is a visual
runway, so the full RDC for it is expressed as A-I-VIS.

Table 4-1. RVR Values
INSTRUMENT FLIGHT VISIBILITY
CATEGORY (STATUTE MILE)

RVR (FEET)1

VISUAL

VIS

Not lower than 1 mile

5000

Lower than 1 mile but not lower than ¾ mile

4000

Lower than ¾ mile but not lower than ½ mile

2400

Lower than ½ mile not lower than ¼ mile

1600

Lower than ¼ mile

1200

1

RVR values are not exact equivalents
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AIRSIDE REQUIREMENTS
Airside facilities are those airport components directly related to aircraft movement areas (i.e., approach areas,
navigation aids, runways, and taxiways). The airside facility requirements analysis focuses on determining the
necessary elements and the spatial relationship of the elements. The evaluation includes the delineation of airfield dimensional criteria, establishment of design parameters for the runways and taxiways systems, runway
length and an identification of airfield instrumentation and lighting needs.

WEATHER & WIND ANALYSIS
Climatological conditions specific to the location of an airport not only influence the layout of the airfield,
but also affect the use of the runway system. Variations in the weather resulting in limited cloud ceilings and
reduced visibility typically restrict the time an airport is available for use by aircraft, while changes in wind
direction and velocity typically dictate runway usage. When landing and taking off, aircraft can operate on a
runway properly and safely as long as the wind velocity perpendicular to the direction of travel (i.e., a crosswind) is not excessive. Wind conditions affect all aircraft to some extent, but the smaller the aircraft, generally
the more it is affected by crosswinds. The wind coverage analysis translates the crosswind velocity and direction into a “crosswind component”.
The determination of the appropriate crosswind component is dependent upon the RDC for the type of
aircraft that utilize an airport on a regular basis. As previously identified, the RDC for Runway 8/26 is B-II2400; A-I-VIS is the RDC for Runway 13/31. According to the FAA AC 150/5300-13A, for airports with a RDC
designation of A-I and B-I, a crosswind component 10.5 knots is considered maximum. For RDC A-II and B-II
airports, a crosswind component of 13 knots is considered maximum. For airports with an RDC designation of
A-III, B-III, and C-I through D-III, a crosswind component of 16 knots is considered maximum. Finally, for RDC
A-IV through D-VI airports, a crosswind component of 20 knots is considered maximum. Therefore, for Runway 8/26, a crosswind component of 13 knots will be utilized to analyze the adequacy of the runway orientation with the prevailing wind conditions, but because it is expected that small single engine and twin-engine
aircraft will also operate on the runway, a 10.5-knot crosswind component will also be used. A 10.5-knot
crosswind component is considered appropriate for Runway 13/31 to analyze the adequacy of the runway
orientation with the prevailing wind conditions.

ALL WEATHER WIND CONDITIONS
To determine wind velocity and direction at CLM, accurate and timely wind data was obtained for the period
between January 1, 2006 and December 31, 2015. Observations were taken at the airport (from data gathered
by the National Oceanic and Atmospheric Administration, National Climatic Data Center). Using this data, an all
weather wind rose was constructed and is presented in the EXHIBIT 4-1.
TABLE 4-2 quantifies the wind coverage provided by the individual runway ends and the combined runways
during all weather conditions at CLM. The desirable wind coverage for a runway is 95 percent, which means
that the runway should be oriented so that the maximum crosswind component is not exceeded more than 5
percent of the time. Runway 8/26 provides 99.95 percent wind coverage for the 13-knot crosswind component
and 99.75 percent for the 10.5-knowt crosswind component. Runway 13/31 provides 97.79 percent wind coverage for 10.5-knot crosswind component. Combined, the runways provide 99.95 percent and 99.80 percent for
the 13-knot and 10.5-knot crosswind components, respectively.
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Exhibit 4-1. All Weather Wind Rose

Source: Reid Middleton, Inc. and Mead & Hunt utilizing the FAA Airport Design Tools, Wind Analysis. Wind data
obtained from the National Oceanic and Atmospheric Administration, National Climate Data Center. Station 727885
William R Fairchild International Airport. Period of Record: 2006-2015.

Table 4-2. All Weather Wind Cover Analysis
RUNWAY DESIGNATION

10.5-KNOT
CROSSWIND COMPONENT

13-KNOT
CROSSWIND COMPONENT

Runway 81

76.74%

76.67%

Runway 261

95.31%

95.50%

Runway 8/26

99.75%

99.95%

Runway 131

84.11%

---

Runway 311

95.14%

---

Runway 13/31

97.79%

---

Combined

99.80%

99.95%

Source: Wind analysis tabulation provided Reid Middleton, Inc. and Mead & Hunt utilizing the FAA Airport Design
Tools, Wind Analysis. Wind data obtained from the National Oceanic and Atmospheric Administration, National
Climate Data Center. Station 727885 William R Fairchild International Airport. Period of Record: 2006-2015.
Note: 1A 5-knot tailwind component was used for the individual runway end analysis.
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IFR WEATHER WIND CONDITIONS
As provided in the Inventory chapter, CLM has three published instrument approach procedures. In an effort to
analyze the effectiveness of these approaches, and to document the need for and placement of improved procedures, an Instrument Flight Rules (IFR) wind analysis has been conducted. IFR weather conditions exists when
one or both of the following conditions exists: 1. When the ceiling is less than 1,000 feet but equal to or greater
than 200 feet, and 2. And when visibility is less than three statute miles but equal to or greater than ½ statute
mile. Using the wind data obtained from the National Climate Data Center, an IFR wind rose was constructed
and is presented in EXHIBIT 4-2.

Exhibit 4-2. IFR Weather Wind Rose

Source: Reid Middleton, Inc. and Mead & Hunt utilizing the FAA Airport Design Tools, Wind Analysis.
Wind data obtained from the National Oceanic and Atmospheric Administration, National Climate Data
Center. Station 727885 William R Fairchild International Airport. Period of Record: 2006-2015.

TABLE 4-3 quantifies the wind coverage provided by the individual runway ends and the combined runways
during IFR weather conditions at CLM. From this analysis, it can be determined that CLM provides more than
adequate wind coverage during IFR weather conditions for both the 10.5-knot and the 13-knot crosswind components. The all weather conditions indicates that Runway 8/26 alone provides greater than 95 percent wind
coverage for both crosswind components. Runway 13/31 is not necessary to obtain the minimum IFR wind coverage because it is a visual only runway.
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Table 4-3. IFR Weather Wind Cover Analysis
RUNWAY DESIGNATION

10.5-KNOT
CROSSWIND COMPONENT

13-KNOT
CROSSWIND COMPONENT

Runway 8 1

81.45%

81.45%

Runway 26 1

95.96%

95.98%

Runway 8/26

99.96%

99.99%

Runway 131

88.28%

---

Runway 31

96.75%

---

Runway 13/31

99.40%

---

Combined

99.97%

99.99%

1

Source: Wind analysis tabulation provided Reid Middleton, Inc. and Mead & Hunt utilizing the FAA Airport Design
Tools, Wind Analysis. Wind data obtained from the National Oceanic and Atmospheric Administration, National
Climate Data Center. Station 727885 William R Fairchild International Airport. Period of Record: 2006-2015.
Note: 1 A 5-knot tailwind component was used for the individual runway end analysis.

CONCLUSION – WIND & WEATHER ANALYSIS
From this analysis, it can be concluded that the existing runway configuration provides adequate wind coverage
for both the 10.5- and 13-knot crosswind components and exceeds the 95 percent coverage recommended by
the FAA. It also indicates that Runway 8/26 alone provides greater than 95 percent wind coverage for both crosswind components and Runway 13/31 is not necessary to obtain the minimum wind coverage. It is anticipated
that the Port of Port Angeles will eventually elect to close Runway 13/31 in the future.
From an individual runway end analysis, Runway 26 provides the best IFR wind coverage (by more than 14 percent) compared to Runway 8.
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AIRFIELD CAPACITY
The ability of an airport’s airside facilities to accommodate both the existing and forecasted aircraft activity is
known as airfield capacity. It is defined in the flowing terms:
•

HOURLY CAPACITY - The maximum number of aircraft that can be accommodated
under conditions of continuous demand during a one-hour period.

•

ANNUAL SERVICE VOLUME (ASV) - The reasonable estimate of an airport’s annual capacity (i.e., level of
annual aircraft operations that will result in average annual aircraft delay of approximately one to four minutes.

AIRFIELD CAPACITY FACTORS
Airfield capacity for long-range planning is determined by methodology contained in FAA AC 150/5060-5. Certain site-specific factors influence airfield capacity, and include aircraft mix, runway use, percent arrivals, touchan-go operations, the location of exit taxiways, and local air traffic control rules and procedures.

AIRCRAFT MIX. Aircraft mix is defined as the relative percentage of operations conducted by each of four
classes of aircraft divided by type and size of the aircraft using an airport. Class A and B aircraft consist of small
single engine and twin-engine (both propeller and jet) weighting 12,500 pounds or less. Class C aircraft are
large jet and propeller aircraft weighing between 12,500 pounds and 300,000 pounds. Class D aircraft are jet
and propeller aircraft weighing in excess of 300,000 pounds. Classes A and B are presentative of the general
aviation fleet; Classes C and D are typical of those used by airlines and the military. At CLM, the fleet mix has
been estimated as follows:
•

EXISTING FLEET MIX - Classes A and B at 95 percent, Class C at 5 percent.

•

FUTURE 2035 FLEET MIX - Classes A and B at 94 percent, Class C at 6 percent.

RUNWAY USE. The use configuration of the runway system is defined by the number, location, and orientation of the active runways and relates to the distribution and frequency of aircraft operations on those facilities.
Both the prevailing winds and the existing runway system at CLM combine to dictate runway use patterns. It
is estimated by FBO personnel and verified by CLM personnel that the runway utilization pattern is as follows:
•

RUNWAY 8/26 - Runway 8/26 is used an estimated 85 percent of the time, with Runway
8 used approximately 35 percent and Runway 26 used approximately 65 percent.

•

RUNWAY 13/31 - Runway 13/31 is used approximately 15 percent of the time, with Runway 13 used
an estimated 15 percent of the time and Runway 31 utilized an estimated 85 percent of the time.

PERCENT ARRIVALS. The percentage of aircraft arrivals influence airfield capacity because aircraft on approach are travelling at a reduced speed and are typically given priority over departures. Thus, higher percentages of arrivals, especially during peak periods of activity, tend to reduce the ability of the airfield system to
accommodate the demand. It is estimated by FBO personnel and verified by CLM personnel that arrivals equal
departures at CLM.
TOUCH-AND-GO OPERATIONS. Any aircraft maneuver in which the aircraft performs a normal landing
touchdown followed by an immediate takeoff without stopping or taxiing clear of the runway is referred to as
a touch-and-go. They are almost always associated with training and are counted as a local operation. As presented in the previous chapter, local operations comprise approximately 41 percent of the existing operations at
CLM. By 2035, they are expected to decrease to an estimated 36 percent.
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EXIT TAXIWAYS. Exit taxiways influence airfield capacity by providing aircraft the ability to exit the runway
as quickly and safely as possible. The amount, spacing, and design of exit taxiways influence aircraft runway
occupancy times and the capacity of the airfield system. CLM has an adequate exit system in place to minimize
runway occupancy times and maximize airfield capacity.
AIR TRAFFIC CONTROL RULES. The FAA specifies aircraft separation criteria and operational procedures
for aircraft in the vicinity of airports, contingent upon the size, availability of radar, sequencing of operations,
and noise abatement procedures that may be in effect at an airport. The impact of air traffic control on airfield
capacity is most influenced by aircraft separation requirements dictated by the mix of aircraft using an airport.
Presently, there are no special air traffic control rules in effect at CLM that significantly affect airfield capacity.

AIRFIELD CAPACITY METHODOLOGY
As specified in AC 150/5060-5, the determination of ASV and hourly capacity for long-range planning purposes
involves several assumptions, which are: arrivals equal departures; touch-and-go operations are between 0 and
50 percent; a full-length parallel taxiway and adequate exit taxiways are available, and no taxiway crossing problems exist; there are no airspace limitations; at least one runway is equipped with an ILS and has the necessary
air traffic control facilities and service to carry out operations in a radar environment; IFR weather conditions
occur roughly 10 percent of the time; and, approximately 80 percent of the time the airport is operated with the
runway use configuration that produces the greatest hourly capacity.
Using these assumptions and AC 150/5060-5 guidelines, the existing and future ASV for CLM has been calculated at approximately 270,000 operations, with a VFR hourly capacity of 150 operations and an IFR hourly
capacity of 59 operations. It is recognized that CLM does not conform to all the assumptions, such as the lack
of air traffic control facilities and services, built into the calculation, as stated above.

CONCLUSION – AIRFIELD CAPACITY
As can be seen, the estimated ASV of 270,000 operations is significantly higher than the 36,451 operations
expected to occur in 2035. However, as stated above, the actual ASV and hourly capacities would be reduced
from the calculated numbers, as CLM does not conform to all the assumptions built into the calculations. Additionally, FAA planning standards indicate that when 60 percent of the ASV is reached (in this case, 174,000
operations), an airport should begin planning ways to increase capacity. And when 80 percent of ASV is reached
(approximately 232,000 operations), then construction of facilities to increase capacity should be initiated. It is
not expected that CLM will experience capacity-related problems during the planning period.
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AIRPORT DESIGN STANDARDS
An airport’s design standards are based on the appropriate RDC for each runway. All existing and proposed
airfield facilities must be constructed in accordance with FAA airport design standards as contained in Advisory
Circular (AC) 150/5300-13, Change 1. The design standards have developed to assure that facilities can be operated in a safe and efficient manner and represent a minimum standard to be achieved.

RUNWAY 8/26
As presented earlier, the RDC for Runway 8/26 is B-II-2400. Applicable airport design standards for Runway 8/26
are presented in TABLE 4-4. As can be seen from the table, Runway 8/26 does not meet all the specified FAA
design standards associated with RDC B-II-2400. The non-standard conditions are outlined below.
FIRST, the localizer antenna is located approximately 291 feet east of the Runway 26 pavement end, which is
309 feet deficient of the standard Runway Safety Area (RSA) length of 600 feet required for aircraft departures
on Runway 8. The RSA is a defined surface centered on the runway centerline, prepared and suitable for reducing the risk of damage to aircraft in the event of an undershoot, overshoot, or excursion from the runway. It
must be cleared and graded and have no potentially hazardous ruts, humps, depressions, or other surface variations; drained by grading or storm sewers to prevent water accumulation; capable under dry conditions of supporting rescue vehicles; and free of objects except those that must be in the RSA by function (e.g., runway edge
lights). If objects higher than three inches must be located within the RSA, then to the extent practical, they
must be constructed on frangible mounted structures of the lowest practical height with the frangible point no
higher than three inches above grade. The FAA has determined that localizer antennas are not usually required
to be located within the RSA and RSA standards cannot be modified or waived.

Table 4-4. Runway 8/26 Airport Design Standards
ITEM

EXISTING DIMENSION

B-II-2400

150

100

300

300

Runway 8

293

600

Runway 26

600

600

Runway 8

300

600

Runway 26

600

600

651

800

Runway 8

293

600

Runway 26

600

600

RUNWAY WIDTH
RUNWAY SAFETY AREA
Width
Length Beyond Runway End

Length Prior to Landing Threshold

RUNWAY OBJECT FREE AREA
Width
Length Beyond Runway End

William R. Fairchild International Airport
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ITEM

EXISTING DIMENSION

B-II-2400

RUNWAY OBSTACLE FREE ZONE
Width

400

400

Runway 8

2,600

1

Runway 26

200

1

Width

800 2

800

Length

200

2

200

Parallel Taxiway A Between Taxiways B & E

275

300

Parallel Taxiway A Between Taxiways E & H

400

300

Aircraft Parking at Terminal Apron

345

400

Aircraft Parking at East GA Apron

425

400

Holding Position Line

250

250

Length

PRECISION OBSTACLE FREE ZONE

RUNWAY CENTERLINE TO:

Source: FAA AC 150/5300-13A, Change 1, Airport Design.
Notes: 1The Runway Obstacle Free Zone length for this category would extend 200 feet beyond the last light unit
of the Approach Lighting System (ALS).
2
Dimensions applicable to Runway 8 only.
Existing dimensions delineated in bold text reflect standards not met.

SECOND, the localizer antenna, as described above, also creates a 307-foot deficiency to the standard Runway Object
Free Area (ROFA) length of 600 feet. Additionally, the localizer building is located within the ROFA width north of
the runway approximately 251 feet, which is 149 feet deficient of the 400-foot standard from the runway centerline
(800 feet total width). The ROFA is centered about the runway centerline and clearing standards require the clearing
of above ground objects protruding above the nearest point of the RSA. It is acceptable for objects required for air
navigation or aircraft ground maneuvering purposes (i.e., taxiing and holding) to be located within the ROFA.
THIRD, the centerline separation distance of Taxiway A is only 275 feet from the Runway 8/26 centerline where
Taxiway A doglegs at the junction of Taxiway E, a deficiency of 25 feet.
FOURTH, the terminal apron aircraft parking area is located a minimum distance of 345 feet from the Runway
8/26 centerline, a discrepancy of roughly 155 feet. EXHIBITS 4-3 and 4-4 illustrate the design standard deficiencies associated with Runway 8/26.
TABLE 4-4 also presents one non-standard condition, the width of Runway 8/26 is 150 feet, which exceeds the
airport design standard of 100 feet. FAA policies and guidelines indicate that funding for pavement reconstruction projects are generally limited to that required by the appropriate design standard. However, the FAA has
determined that a near-term pavement rehabilitation project, generally consisting of a mill and overlay of the
pavement surface, is eligible for Airport Improvement Program (AIP) funding for the entire 150-foot width (see
FAA letter in Appendix Five). Should the Port of Port Angeles decide to retain the 150-foot width of the runway
when pavement reconstruction is required, it must do so utilizing Port monies exclusively for the extra 50 feet.
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Exhibit 4-3. Runway 26 Dimensional Non-Standard Conditions

William R. Fairchild International Airport
Master Plan Update - Working Paper 2

11

Exhibit 4-4. Taxiway A & Terminal Apron Dimensional Non-Standard Conditions
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RUNWAY 13/31
As presented earlier, Runway 13/31 has an applicable RDC of A-I-VIS. Additionally, for design standards analysis,
the runway is designed and intended for small aircraft use exclusively (i.e., aircraft with maximum takeoff weights
less than 12,500 pounds). The airport design standards applicable to Runway 13/31 are presented in TABLE 4-5.

Table 4-5. Runway 13/31 Airport Design Standards
ITEM
RUNWAY WIDTH

EXISTING DIMENSION

A-I-VIS1

50

60

120

120

240
218

240
240

218
240

240
240

250

250

240
198

240
240

250

250

200
200

200
200

N/A
N/A

N/A
N/A

230
N/A
125

150
125
125

RUNWAY SAFETY AREA
Width
Length Beyond Runway End
Runway 13
Runway 31
Length Prior to Landing Threshold
Runway 13
Runway 31
RUNWAY OBJECT FREE AREA
Width
Length Beyond Runway End
Runway 13
Runway 31
RUNWAY OBSTACLE FREE ZONE
Width
Length
Runway 13
Runway 31
PRECISION OBSTACLE FREE ZONE
Width
Length
RUNWAY CENTERLINE TO:
Parallel Taxiway
Aircraft Parking
Holding Position Line
Source: FAA AC 150/5300-13A, Change 1, Airport Design.
Notes: 1 Airport Design Standards for Small Aircraft Only (i.e., aircraft with maximum takeoff weights less than
12,500 pounds).
2
The Runway Obstacle Free Zone length for this category would extend 200 feet beyond the last light unit of an
Approach Lighting System (ALS).
Existing dimensions delineated in BOLD text reflect standards not met.
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Runway 13/31 meets most airport design standards with two exceptions. FIRST, the runway width is currently
marked at 50 feet, which is 10 feet deficient of the 60-foot design standard.
SECOND, the Runway 13 departure end RSA length is limited to 218 feet by the location of the airport fence
located northwest of the Runway 13 end, a deficiency of 22 feet compared to the standard length of 240 feet.
Additionally, the maximum standard RSA gradient of 3.0 percent beyond runway ends is exceeded in this area
(existing grade of nearly 5.0 percent within the RSA). EXHIBIT 4-5 graphically presents the deficiencies associated with the Runway 13 approach end.
THIRD, the Runway 13 ROFA length is also limited to 198 feet by the airport fence located northwest of the
Runway 13 end, a deficiency of approximately 42 feet compared to the standard length of 240 feet.

CONCLUSION – AIRPORT DESIGN STANDARDS
In consideration of the existing aircraft fleet and instrument approach minimums, Runway 8/26 should continue
to be planned and protected to accommodate dimensional standards associated with RDC B-II-2400. For as long
as the Port desires to keep Runway 13/31 operational without FAA funding, it should continue to be planned
and protected to accommodate RDC A-I-VIS. Alternatives that alleviate the identified design deficiencies will be
examined and presented in the next chapter.
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Exhibit 4-5. Runway 13 Dimensional Non-Standard Conditions
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RUNWAY LENGTH
Generally, for design purposes, the determination of appropriate runway length recommendations at general
aviation airports is premised upon a combination of factors, which include:
•

AIRPORT ELEVATION

•

MEAN MAXIMUM DAILY TEMPERATURE OF THE HOTTEST MONTH

•

RUNWAY GRADIENT

•

FAMILY GROUPING OF CRITICAL AIRCRAFT FOR RUNWAY LENGTH PURPOSE

The runway length operational requirements for aircraft are greatly affected by elevation, temperature, and runway gradient. The calculation for runway length requirement at CLM is based on an elevation of 291 feet Above
Mean Sea Level (AMSL), 69.1° Fahrenheit Mean Normal Maximum Temperature (MNMT) of the hottest month,
and a maximum difference in runway elevation at the centerline of 17.6 feet.

RUNWAY LENGTH ANALYSIS
Runway length determination involves the family grouping of critical design aircraft consisting of those aircraft
types deemed the most demanding aircraft within the general aviation fleet that are operating, or are projected to operate regularly at an airport. CLM accommodates all classes of aircraft, but the fleet is dominated
by small aircraft with maximum takeoff weight (MTOW) of less than 12,500 pounds. The previous chapter
identified the Beech Super King Air 200 as the Design Aircraft at CLM, which is in the aircraft family grouping with approach speeds of 50 knots or more and having 10 or more passenger seats. Other aircraft within
this category include the Beech King Air 90 and 100, Beech Super King Air 300, the Beech Queen Air, and
the Cessna 441 Conquest. TABLE 4-6 presents the recommended runway length based on this family grouping. It is derived from FAA AC 150/5325-4B, Runway Length Requirements for Airport Design, which provides
standards and guidelines recommended strictly for use in the design of civil airports and include airplane performance data curves and tables for use in airport planning and runway length analysis. EXHIBIT 4-6 provides
the runway length curve (green arrows) derived from AC 150/5325-4B used to determine the appropriate
runway length for this family grouping of aircraft.

Table 4-6. Runway 8/26 Runway Length Recommendations, In Feet
RUNWAY LENGTH
(DRY CONDITIONS)

TOTAL
(ADJUSTMENT)

Existing Runway 8/26 Length = 6,347
Small Airplanes Having 10 or More Passenger Seats

3,850

3,850

Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design.

CLM is used by larger, more demanding business jets in the family grouping of aircraft weighing greater than
12,500 pounds MTOW. However, the existing utilization of these aircraft types does not meet the FAA defined “regular use threshold” of a minimum 500 non touch-and-go itinerant operations contained in FAA AC
150/5000-17, Critical Aircraft and Regular Use Determination. In recognition of potential changes in critical aircraft design criteria and the associated impacts on the airport’s facilities, additional runway length analysis by
“non-regular use” aircraft is included in Appendix Six.

William R. Fairchild International Airport
Master Plan Update - Working Paper 2

17

Exhibit 4-6. Runway Length Curve

Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design.
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CONCLUSION – RUNWAY LENGTH
As it is at most airports, the determination of appropriate runway length at CLM is a complex consideration. As
determined earlier, the all-weather wind conditions favor the use of Runway 26 by nearly 19 percent compared
to Runway 8 in consideration of the 13-knot crosswind component. The IFR wind conditions favor Runway 26 by
more than 14 percent in consideration of the 13-knot crosswind component. Most aircraft approaching CLM do
so from the east. Except when meteorological conditions dictate that aircraft utilize the ILS approach to Runway
8, it is more economical and sustainable for most aircraft operators to use Runway 26 for landing. Thus, it is
prudent that Runway 26 provide adequate runway landing length for users of CLM, especially the operators of
turbine-powered large transport category aircraft.
The analysis presented in TABLE 4-6 demonstrates that the overall Runway 8/26 length of 6,347 feet exceeds
the 3,850 feet required by the Design Aircraft. Using this criterion, the FAA has determined that a runway length
of 3,850 feet is the maximum length currently eligible for AIP funded pavement reconstruction projects. However, similar to the runway width determination, the FAA has determined that the near-term pavement rehabilitation project (i.e., mill and overlay of the pavement surface) is eligible for AIP funding for a runway length of
5,000 feet (see FAA letter in Appendix Five). This determination is based on demonstrated aircraft operational
need, CLM listing in the State of Washington Emergency Plan, and the Port’s recent clearing of trees in Lincoln
Park that removed obstructions to the Runway 26 displaced threshold. Should the Port decide to maintain a runway length greater than 5,000 feet for the pavement rehabilitation project, it must do so utilizing Port monies
exclusively for any additional runway length.
Since the Port and the City of Port Angeles strongly desire to accommodate emergency medical flights conducted by business jet aircraft (i.e., Lear 31s) and the existing business jets in the family grouping of aircraft
weighing greater than 12,500 pounds MTOW that frequent the airport, it is recommended that the alternatives
examination process conducted in the next chapter evaluate an alternative that decreases the runway length
to 5,000 feet. The Port also desires to maintain the existing runway length of 6,347 feet, so it is recommended
that an alternative be analyzed in the next chapter that retains the status quo, with the understanding the any
pavement rehabilitation or reconstruction projects for this runway length will use Port monies exclusively for the
additional runway length.
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RUNWAY LOAD BEARING CAPACITY
The runway pavement strength at CLM was described previously in the Inventory chapter. Runway 8/26 has a
published gross weight bearing capacity of 55,000 pounds single wheel, 66,000 pounds dual wheel, 115,000
pounds dual tandem. Though not published yet, Runway 8/26 has a weight bearing capacity of 155,000 pounds
for tandem singles (2S) wheel main landing gear configuration. Runway 13/31 has a published gross weight
bearing capacity of 30,000 pounds single wheel main landing gear configuration.

RUNWAY 8/26
Existing Runway 8/26 pavement surfaces appear to be adequate to support the most frequent use aircraft in
the B-II runway design group, including the Cessna Caravan and the Beech Super King Air 200 which is the
critical design aircraft. The runway also appears adequate to support regular use by larger, more demanding
B-II category aircraft such as the Cessna Citation II and the Dassault Falcon 900. On a less frequent basis there
are operational uses by aircraft in the C-II and C-III design group such as the Gulfstream G-IV/G400 and the
Gulfstream G-V/G500. The G-IV aircraft can weigh 72,000 pounds, with dual main wheel configuration, and
the G-V aircraft can have a maximum weight of 89,000 pounds. These larger, less frequent use aircraft can also
be accommodated on Runway 8/26 without undue harm to the pavements. If the operational counts for this
class of aircraft grow beyond a few dozen per year, it is recommended that further evaluation of pavement load
bearing capacity be conducted.
As part of the planned response to a Cascadia Subduction zone event, the runway also appears suitable to
support limited use by C-IV design group C-130 operations without adversely affecting the pavement. Actual
pavement conditions may vary and be more susceptible to damage, but there appears to be excess pavement
thickness beyond the required C-130 thickness to provide some additional protection as well. The Calculated
Pavement Classification Number (PCN) of Runway 8 PCN of 77 and Runway 26 PCN of 63, also indicates the
pavement is capable to support the C-130 Aircraft Classification Number (ACN) of 30.2. The C-130 cumulative
damage factor is less than 1, indicating the pavement should be capable to support the aircraft. The California
Bearing Ratio (CBR) value utilized for analysis was assumed from recent CBR test data for a nearby apron development. Runway specific CBR test was not performed.
It is recommended that the Runway 8/26 strength code be modified from 2S-83, to 2S-155, with the notation
that this is for occasional operations. It is also recommended that the airport perform runway pavement surface
inspections during operational drills with C-130 aircraft to determine actual viability of pavement condition to
support C-130 aircraft.

RUNWAY 13/31
The existing Runway 13/31 load bearing capacity appears sufficient to support design group A-I (Small) aircraft
including all single engine aircraft. The pavement condition is deteriorating and will eventually fail with continued use and lack of maintenance. Due to the primary runway providing adequate cross wind coverage, the FAA
is no longer providing maintenance or repair funding for Runway 13/31. It is recommended that the Port close
Runway 13/31 when it is no longer suitable for use due to pavement condition deterioration.
Runway 13/31 is not rated for use for landing and departure by C-130 aircraft, but the runway may support
some limited C-130 taxiing and parking operations. Findings indicate that Runway 13-31 could handle an isolated
taxiing or parking operation at maximum landing weight (155,000 pounds), and could possibly support more
operations with an aircraft gross weight limitation at 100,000 pounds. Runway 13/31 may support some C-130
activity, however, it is more susceptible to damage than Runway 8/26 due to its thinner runway cross section
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and reduced PCI rating. The Calculated PCN for Runway 13/31 of 23 is less than the ACN of the C-130 of 30.2.
Despite this, the C-130 cumulative damage factor is still less than 1 indicating the pavement should be able to
support an isolated aircraft taxiing or parking operations. The CBR value utilized for this analysis was assumed
from recent CBR test data for a nearby apron development. Runway specific CBR testing was not performed.
Due to the potential use of Runway 13/31 for C-130 aircraft parking during a disaster response event, it is recommended that the Port perform runway pavement surface inspections to determine actual viability of pavement
condition to support C-130 aircraft. If pavement appears to be suitable upon visual inspection, the Port should
identify, target, and confine usage to those areas that appear to be in best condition. It is recommended that
C-130 weight and operations be limited as much as possible to sustain pavement. Utilizing steel plates in parking
locations could provide additional pavement protection for aircraft anticipated to be parked for longer durations.

CONCLUSION – RUNWAY LOAD BEARING CAPACITY
Runways 8/26 and 13/31 currently have pavement load bearing capacity to sufficiently support existing use by
the current runway design group aircraft and existing fleet mix aircraft types. The Runway 8/26 pavement, with
regular maintenance and rehabilitation should meet the demands for operations by forecast design group and
fleet mix aircraft into the foreseeable future. The Runway 13/31 pavement is deteriorating due to age and lack of
maintenance and the Port may choose to close the runway when the pavement conditions are no longer suitable
for takeoffs and landings.
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RUNWAY PROTECTION ZONES
The function of RPZs is to enhance the protection of people and property on the ground beyond the runway
ends. This is achieved through airport control of the RPZ areas, and control is preferably exercised through fee
simple ownership by the airport within the RPZs. It is desirable to clear all above ground objects from within
RPZs; where this is impractical, airport owners, at a minimum, should maintain the RPZ clear of all facilities supporting incompatible activities.
In FAA Memorandum Interim Guidance on Land Uses Within a Runway Protection Zone, dated September 27,
2012, the FAA Office of Airports (ARP) outlined interim policy on land uses within RPZs until a comprehensive
guidance document for existing and proposed land uses within RPZs is published. The interim guidance requires
ARP Regional Office (RO) and Airport District Office (ADO) staff to consult with National Airport Planning and
Environmental Division (APP-400) when defined land uses would enter the limits of the RPZ as a result of the
following actions:
•

Airfield improvements (e.g., runway extensions or shifts).

•

Change in design aircraft increasing the RPZ dimensions.

•

New or revised instrument approach procedures increasing the RPZ dimensions.

•

Local development proposals in the RPZ.

Land uses defined in the memorandum that require consultation include:
•

Buildings and structures (e.g. residences, schools, churches, hospitals, or
other medical care facilities, commercial/industrial buildings).

•

Recreation land sues (e.g., golf courses, sports fields, amusement parks, other places of public assembly).

•

Transportation facilities (e.g., rail facilities, public roads and highways, vehicular parking facilities).

•

Fuel storage facilities (above and below ground).

•

Hazardous material storage facilities (above and below ground).

•

Wastewater treatment facilities.

•

Above ground utility infrastructure (e.g., electrical substations), including any type of solar panel installation.

RO and ADO staffs are further required to work with airport sponsors to identify, analyze, and document a full
range of detailed alternatives that avoid introducing non-compatible land use within an RPZ, minimize the impact of the land use in the RPZ, and mitigate the risks to people and property on the ground.
In the top half of TABLE 4-7, the existing RPZ dimensions at CLM are presented based on function (i.e., Approach or Departure RPZ), Aircraft Approach Category (AAC), and the lowest IAP visibility minimums to each
runway end. The bottom half of TABLE 4-10 presents the FAA’s dimensional requirements associated with various aircraft sizes, AACs, and visibility minimums. Currently, the existing RPZs meet the dimensional standards
based on the existing visibility minimums and the appropriate AAC. Because Runway 26 has the 1,354-foot
displaced threshold for landings, and aircraft utilizing Runway 8 for takeoffs can use the pavement beyond the
displaced threshold, there are separate Approach and Departure RPZs at the Runway 26 end. The Runway 26
Departure RPZ (located at the Runway 8 end) begins at the same location as the Runway 8 Approach RPZ but is
smaller in size and fully enclosed by the Runway 8 Approach RPZ.
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Table 4-7. Runway Protection Zone Dimensions, In Fee
AIRPORT
CONTROLS ENTIRE
LAND AREA

INNER
WIDTH

LENGTH

OUTER
WIDTH

1,000

2,500

1,750

Yes (Fee Simple
and Easement)

Runway 8 Departure (Large aircraft, AACs
A & B)

500

1,000

700

No

Runway 26 Approach (Not lower than one
statute mile instrument approach, AACs A
& B)

500

1,000

700

Yes (Fee Simple)

Runway 26 Departure (Large aircraft,
AACs A & B)

500

1,000

700

Yes (Fee Simple)

Runway 13 (Visual approach, small aircraft
only)

250

1,000

450

No

Runway 31 (Visual approach, small aircraft
only)

250

1,000

450

Yes (Fee Simple)

RUNWAY PROTECTION ZONE
EXISTING RPZ DIMENSIONS
Runway 8 Approach (Lower than ¾-mile
instrument approach, all aircraft)

FAA STANDARD APPROACH RPZ DIMENSIONS FOR VARIOUS VISIBILITY MINIMUMS
Visual and not lower than one statute
mile, small aircraft only

250

1,000

450

Visual and not lower than one statute
mile, AACs A & B

500

1,000

700

Visual and not lower than one statute
mile, AACs C & D

500

1,700

1,010

Not lower than ¾-mile, all aircraft

1,000

1,700

1,510

Lower than ¾-mile, all aircraft

1,000

2,500

1,750

FAA STANDARD DEPARTURE RPZ DIMENSIONS FOR VARIOUS AIRCRAFT SIZES & AACS
Small aircraft only, AACs A & B

250

1,000

450

Large aircraft, AACs A & B

500

1,000

700

Large aircraft, AACs C, D, & E

500

1,700

1,010

Source: FAA AC 150/5300-13A, Change 1, Airport Design.

As illustrated in EXHIBIT 4-7, CLM does not own the entire properties within the existing RPZs. There is small piece
of the Runway 8 Approach RPZ that is located beyond airport property in the far northern portion of this RPZ. CLM
does exercise control over future development in this area through an avigation easement. Most of the Runway
13 RPZ extends beyond airport property, and the properties beyond airport property are not controlled through
an avigation easement. Finally, the very end of the Runway 8 Departure RPZ extends beyond airport property into
Lincoln Park and the southwest corner of the RPZ area is not controlled with an existing avigation easement.
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Exhibit 4-7. Runway Protection Zones
William R. Fairchild International Airport — Master Plan Update — Working Paper #2, May 2019
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CONCLUSION – RUNWAY PROTECTION ZONES
The existing RPZs meet the dimensional standards based on the existing visibility minimums and AACs applicable to each runway end. However, the Runway 13, Runway 8 Approach, and Runway 8 Departure RPZs extend
beyond airport-controlled property into non-conforming land uses (i.e. West 18th Street within the Runway 13
RPZ and South L Street and Lincoln Park within the Runway 8 Departure RPZ). The portions of the RPZs extending beyond existing airport-owned or airport-controlled property should be programmed for acquisition (either
fee simple or avigation easement) to keep additional non-conforming land uses from developing in the future.
The Runway 31 Approach RPZ extends to the southeast beyond Runway 8/26, Taxiway A, and portions of the
Terminal and a new GA Ramp area. There is an on-airport land use conflict within the Runway 31 Approach RPZ.
There is a new GA apron located west of the terminal building. The use of the ramp to park aircraft conflicts
with landing operations to Runway 31. On this ramp the aircraft tail height is limited to 15 feet to stay below the
Runway 31 approach surface. Since FAA funding is not anticipated to be available for Runway 13/31 during the
time period of this Master Plan Update, the Port is expecting to close Runway 13/31 when the pavement conditions are no longer suitable for aircraft takeoffs and landings. At that point, the conflicting land use within the
RPZs will be mitigated for those areas. Any work performed on the runway will be completed to FAA standards.
In conjunction with the examination of alternatives that decrease the Runway 8/26 length, the alternatives evaluation will include the effects of RPZ location based on threshold locations.
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RUNWAY END SITING
Criteria contained in AC 150/5300-13A provide guidance for the proper siting of runway ends and thresholds.
The criteria are in the form of evaluation surfaces that are typically trapezoidal shaped and extend away from
the runway along the centerline at a specific slope, expressed in horizontal feet by vertical feet (e.g., a 20:1 slope
rises one unit vertically for every 20 units horizontally). Like RPZs, the specific size, slope, and starting point of
the surfaces depend on the visibility minimums and aircraft type associated with the runway end.

THRESHOLD SITING ANALYSIS
Thresholds are located to provide proper clearance over obstacles for landing aircraft on approach to a runway
end. When an object beyond an airport owner’s ability to remove, relocate, or lower obstructs the airspace
required for aircraft to land at the beginning of the runway for takeoff, the landing threshold may require a
location other than the end of pavement (i.e., a displaced threshold, like that currently occurring at Runway 26).
Much like the RPZ requirements, TABLE 4-8 presents the existing dimensions for CLM in the top half of the
table. The bottom half of the table presents the FAA’s required dimensions for various aircraft sizes, approach
speeds, AACs, and the lowest IAP visibility minimums to each runway end.

Table 4-8. Threshold Siting Surfaces, In Feet
DISTANCE
FROM
RW END

INNER
WIDTH

LENGTH

OUTER
WIDTH

SLOPE

Runway 8 (IAP with
visibility minimums <3/4
statute mile, day or night)

200

800

10,000

3,800

34:1

Yes

Runway 26 (AAC A & B
only, instrument night
operations)

200

400

10,000

3,800

20:1

Yes

Runway 13 (Small aircraft
only with approach speeds
< 50 knots, visual approach)

0

250

5,000

700

20:1

Yes

Runway 31

0

250

5,000

700

20:1

No

THRESHOLD SITING
SURFACE

EXISTING
OBSTRUCTIONS

EXISTING DIMENSIONS

FAA’S STANDARD DIMENSIONS FOR VARIOUS AIRCRAFT SIZES, APPROACH SPEEDS, AACS
Small aircraft only with
approach speeds < 50
knots, visual approach

0

120

3,000

300

15:1

Small aircraft only with
approach speeds > 50
knots, visual approach

0

250

5,000

700

20:1

Large aircraft, visual
approach, or instrument
minimums ≥ one statute
mile, day only

0

400

10,000

1,000

20:1
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THRESHOLD SITING
SURFACE

DISTANCE
FROM
RW END

INNER
WIDTH

LENGTH

OUTER
WIDTH

SLOPE

AAC A & B only, instrument
night operations

200

400

10,000

3,800

20:1

AAC > B, instrument night
operations

200

800

10,000

3,800

20:1

Instrument approach with
visibility minimums <
one statute mile but ≥ ¾
statute mile, day or night

200

800

10,000

3,800

20:1

Instrument approach with
visibility minimums < ¾
statute mile or precision
approach, day or night

200

800

10,000

3,800

34:1

EXISTING
OBSTRUCTIONS

Source: FAA AC 150/5300-13A, Change 1, Airport Design.

EXHIBITS 4-8 and 4-9 provide a graphic depiction of the existing threshold siting surfaces for Runways 8/26
and 13/31, respectively. Runway 8 has at least one tree located on airport property that is an obstruction to the
threshold siting surface and Runway 26 has multiple trees located in Lincoln Park that are obstructions to the
threshold siting surface for both the displaced threshold and the end of pavement. There are many penetrations
to the Runway 13 threshold siting surface.

GLIDE PATH QUALIFICATION SURFACE ANALYSIS
The Glide Path Qualification Surface (GQS) is an imaginary surface used to evaluate precision approaches and
approaches providing vertical guidance. When objects exceed the height of the GQS that cannot be mitigated,
then approaches with vertical guidance cannot be authorized. The existing GQS criteria for CLM are presented in
TABLE 4-9. Runway 8 is the only runway currently provided with an approach with vertical guidance, therefore,
it is the only runway with a GQS analysis. This surface is illustrated on EXHIBIT 4-8 and indicates there are no
objects that penetrate the surface.

Table 4-9. Glide Path Qualification Surface, In Feet
GLIDE PATH
QUALIFICATION
SURFACE

DISTANCE
FROM
RW END

INNER
WIDTH

LENGTH

OUTER
WIDTH

SLOPE

EXISTING
OBSTRUCTIONS

0

350

10,000

1,520

30:1

No

0

Runway
width
+ 200

10,000

1,520

30:1

Existing Dimensions
Runway 8
Standard Dimensions
Instrument approach
with positive vertical
guidance (GQS)

Source: FAA AC 150/5300-13A, Change 1, Airport Design.
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DEPARTURE RUNWAY END ANALYSIS
Departure ends of runways normally mark the end of the full-strength runway pavement available and suitable
for departures. Departure surfaces, when clear of obstacles, allow pilots to follow standard departure procedures. If obstacles penetrate the departure surface, then the obstacles must be evaluated through the Obstruction Evaluation/Airport Airspace Analysis (OE/AAA) process. After the OE/AAA process, departure procedure
amendments such as non-standard climb rates, non-standard (higher) departure minimums, or a reduction in
the length of Takeoff Distance Available (TODA) may be required. The size, shape, slope, and criteria for CLM are
presented in TABLE 4-10 and graphically presented in EXHIBITS 4-8 and 4-9.

Table 4-10. Departure Runway Surfaces, In Feet
DEPARTURE
SURFACE

DISTANCE
FROM
RW END

INNER
WIDTH

LENGTH

OUTER
WIDTH

SLOPE

EXISTING
OBSTRUCTIONS

EXISTING DIMENSIONS
Runway 8

0

1,000

10,200

6,466

40:1

Yes

Runway 26

0

1,000

10,200

6,466

40:1

Yes

Runway 13

0

1,000

10,200

6,466

40:1

Yes

Runway 31

0

1,000

10,200

6,466

40:1

Yes

1,000

10,200

6,466

40:1

STANDARD DIMENSIONS
Departure
Surface

0

Source: FAA AC 150/5300-13A, Change 1, Airport Design.

CONCLUSION – RUNWAY END SITING
This analysis indicates that Runway 26 has penetrations (i.e., trees located in Lincoln Park) to both the displaced
threshold and end of pavement siting surface. As stated in the Inventory chapter, Runway 8 has nonstandard
takeoff minimums of 300 feet AGL and one-mile visibility minimums, which is reflective of the multiple object
penetrations to the departure surface illustrated east of the Runway 26 threshold. Runway 13 has a nonstandard climb rate 454 feet per nautical mile to 1,100 feet AMSL, which is reflective of the rising terrain south of
the airport. Runways 26 and 31 do not have nonstandard takeoff minimums or climb rates, but there are many
penetrations to the departure surface north of the Runway 13 threshold and there does appear to be one tree,
located on airport property, penetrate the departure surface west of the Runway 8 threshold. The alternatives
analysis will incorporate the threshold siting details presented in this section that ensure runway ends are sited
to achieve sufficient clearance of objects.
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Exhibit 4-8. Runway 8/26 Threshold Siting Surfaces
William R. Fairchild International Airport — Master Plan Update — Working Paper #2, May 2019
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Exhibit 4-9. Runway 13/31 Threshold Siting Surfaces
William R. Fairchild International Airport — Master Plan Update — Working Paper #2, May 2019
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INSTRUMENTATION & AIRSPACE ANALYSIS
Runways provide maximum utility when they can be used in less than ideal weather conditions. For runway
requirement, weather conditions translate to ceiling and visibility minimums in terms of the distance to see and
identify prominent unlighted objects by day and prominent lighted objects by night. In order to land during periods of limited visibility, pilots must be able to visually acquire the runway or associated lighting at a specified
height above (ceiling minimums) and distance from (visibility minimum) the runway.

INSTRUMENT APPROACH PROCEDURES
Instrument Approach Procedure (IAP) capabilities and associated equipment were detailed in the Inventory chapter. As noted, CLM has three published IAPs, an ILS precision approach to Runway 8 (with ceiling and visibility
minimums of 200 feet AGL and ½ statute mile), a Localizer Performance with Vertical Guidance (LPV) approach
to Runway 8 (with ceiling and visibility minimums of 300 feet AGL and ½ statute mile), and a non-precision RNAV
approach to Runway 26 (with ceiling and visibility minimums as low as 500 feet and one statute mile).
It is expected that more and more general aviation aircraft will be furnished with sophisticated GPS equipment in the future, and that CLM will continue to experience increased use by such aircraft. Based on the
existing meteorological conditions and wind analysis conducted earlier in this chapter, Runway 26 provides
the best wind coverage (by more than 14 percent) compared to Runway 8 during IFR weather conditions.
Since most aircraft approach CLM from the east, the majority would prefer to land on Runway 26 rather
than Runway 8, which would reduce fuel consumption, equipment wear, and flight times. However, it is not
anticipated that an improved IAP is warranted to Runway 26 at this time, so no alternatives will be evaluated in the next chapter.

FAR PART 77 ANALYSIS
Safe and efficient landing operations at an airport require that certain areas on and near the airport are clear
of objects or restricted to objects with certain function, composition, and/or height. Obstruction clearing standards and criteria are established to create a safer environment for aircraft operation on or near the airport. Any
existing or proposed object, whether man-made or of natural growth that penetrates an obstruction clearance
surface is classified as an “obstruction” and is presumed to be a hazard to air navigation. These obstructions
are subject to FAA aeronautical study, after which the FAA issues a determination stating if the obstruction is
in fact considered a hazard.
The criteria contain in Federal Aviation Regulations (FAR), Part 77, Safe, Efficient Use, and Preservation of
Navigable Airspace, apply to existing and proposed man-made objects and/or objects of natural growth
and terrain (i.e. obstructions). These guidelines define the critical areas in the vicinity of airports that should
be kept free of obstructions. Secondary areas may contain obstruction if they are determined to be nonhazardous by an aeronautical study and/or if they are marked and lighted as specified in the aeronautical
study determination. Airfield navigation aids, as well as lighting and visual aids, by nature of their location,
may constitute obstructions. However, these objects do not violate FAR Part 77 requirements, as they are
essential to airport operations.

PRIMARY SURFACE. The primary surface is a surface longitudinally centered on the runway. It extends 200
feet beyond each end of the runway and the width varies based on the existing instrument approach visibility
minimums of the runway. At CLM, the Runway 8/26 primary surface is 1,000 feet wide (500 feet from the centerline); the Runway 13/31 primary surface is 250 feet wide (125 feet from the centerline).
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TRANSITIONAL SURFACE. The transitional surface is a surface that extends upward and outward at right
angles to the runway centerline, and the extended runway centerline, at the edges of the primary surface, having
a slope of 7:1. At CLM, the terminal building, two cargo company hangars, and T-hangars east of the terminal
building penetrate the existing transitional surfaces.
APPROACH SURFACE. The approach surface is longitudinally centered on the extended runway centerline
and extends outward and upward from each end of the primary surface at a specified slope. An approach surface is applied to each end of the runway based on the type of approach available or planned for that runway
end. The inner width of the approach surface is the same as the primary surface and expands uniformly. The
Runway 8 approach surface consists of a 10,000-foot long segment at a 50:1 slope, then a 40,000-foot long
segment at a 40:1 slope, uniformly expanded to an ultimate width of 16,000 feet. The Runway 26 approach
surface is 10,000 feet in length at a slope of 34:1 uniformly expanding to a width of 3,500 feet. Unlike the
threshold siting surfaces, the approach surfaces are not based on displaced thresholds, but on the physical end
of pavement. The approach surfaces associated with Runways 13 and 31 are 5,000 feet in length at a slope of
20:1 expanding to a width of 1,250 feet. There are multiple trees within all existing CLM approach surfaces.

CONCLUSION – INSTRUMENTATION & AIRSPACE
It is not anticipated that an improved IAP to Runway 26 is warranted at this time. Recently, the Port of Port Angeles and the City of Port Angeles entered into a 15-year interlocal agreement that removed trees and maintains
the right to further remove trees considered obstructions to the Runway 26 displaced threshold.
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RUNWAY MARKING, LIGHTING, & SIGNAGE
Runway 8 is provided with standard precision markings; Runway 26 is provided with standard non-precision
markings. Runway 8/26 is equipped with holding position lines at all taxiway intersections conforming to standards for precision IAPs provided in AC 150/5300-13A, Change 1 and AC 150/5340-1L, Standards for Airport
Markings. Runway 13/31 is provided with standard visual markings, although the Airport’s 5010 Form indicates
they are faded and in poor condition. This runway is equipped with holding position lines conforming to visual
runway requirements.
Runway 8/26 is equipped with MIRL. According to AC 150/5300-13A, MIRL is adequate for a precision IAP.
However, should a precision IAP with Runway Visual Range (RVR)-based minimums be desired, then High Intensity Runway Lights (HIRL) would be required. Runway 8 is equipped with VASI providing visual vertical guidance
and a MALSR approach light system. Runway 26 is equipped with Runway End Identifier Lights (REIL) and PAPI
providing visual vertical guidance.
According to guidance contained in AC 150/5300-13A, Change 1, a full Approach Light System (i.e., a MALSR)
is recommended, but not required for IAPs with visibility minimums not less than ¾ statute mile, but is required
for IAPS with visibility minimums less than ¾ statute mile. Unless the ALS is a requirement to achieve the lower
visibility minimums based on credit for lighting, they are not normally eligible for Airport Improvement Program
(AIP) funding.
Runway 8/26 is equipped with exit taxiway direction signs located on the south side of the runway and distance
remaining signs located on the north side of the runway. Runway 13/31 is not equipped with any signage.

CONCLUSION – MARKING, LIGHTING AND SIGNAGE
The existing marking, lighting, and signage facilities at CLM are adequate for the existing airfield conditions and
IAPs. The examination of alternatives improving the Runway 26 IAP will include an analysis of any required ALS
improvements. Should any airfield conditions change or improvements be made, it is recommended that the
existing level of marking and signage provided be maintained in the future.

William R. Fairchild International Airport
Master Plan Update - Working Paper 2

39

40

TAXIWAY SYSTEM
Taxiways provide defined movement corridors for aircraft between the various functional landside areas on an
airport and the runway system. Some taxiways are necessary simply to provide access between aircraft parking
aprons and runways, whereas others become necessary simply to provide more efficient and safer use of the
airfield. Parallel taxiways eliminate the use of runways for taxiing, thus increasing capacity and protecting the
runway under low visibility conditions. Taxiway turns and intersections are designed for safe and efficient taxiing
by aircraft while minimizing excess pavement.

TAXIWAY DESIGN METHODOLOGY
Taxiways are designed for “cockpit over centerline” taxiing with pavement being of sufficient width to allow a
certain amount of wander. Potential runway incursions should be kept to a minimum by proper taxiway design,
choosing simplicity over complexity wherever possible. AC 150/5300-13A provides basic taxiway design concepts and methodologies are outlined in the following narrative.

INCREASED PILOT AWARENESS. Taxiway intersections should be kept simple by utilizing the “three-node
concept”, which means that a pilot is presented with no more than three choices at each intersection – ideally,
left, right, and straight ahead. Intersection angles ideally should be 90° wherever possible, but standard angles
of 30°, 45°, 60°, 120°, 135°, and 150° are acceptable.
LIMIT RUNWAY CROSSING. Opportunities for human error can be reduced by limiting the need for runway
crossings, especially crossings within the middle third of runways defined as high energy intersections. Limiting
runway crossings to the outer thirds of the runway keeps clear the portion of the runway where pilots can least
maneuver to avoid collisions. Taxiways D and E can function as crossover taxiways and are in the middle third of
Runway 8/26 (i.e., considered high energy taxiway crossings).
INCREASE VISIBILITY. Right angle intersections, both between taxiways and between taxiways and runways, provide the best visibility to the left and right for a pilot. A right angle turn at the end of the parallel taxiway is a clear indication of approaching a runway. Acute angled exit taxiways provide greater runway efficiency
but should not be used for runway entrance or crossing points. Taxiways D, E, and J are not at right angles to
Runway 8/26 and should be programmed for correction in the future.
INDIRECT ACCESS. Taxiways should not lead directly from an apron to a runway without requiring a turn.
This design only leads to confusion when a pilot typically expects to encounter a parallel taxiway. Taxiway C
leads directly from the terminal aircraft parking apron to the Runway 26 displaced threshold.

TAXIWAY DIMENSIONAL CRITERIA
Taxiway and taxilane clearance requirements are the required distances between a taxiway/taxilane centerline
and other objects, which are based upon the required wingtip clearance, a function of the wingspan, and
therefore are determined by the ADG as it relates to the design aircraft. Taxiway and taxilane pavement design
standards are related to the Taxiway Design Group (TDG), which is based on the overall Main Gear Width (MGW)
and the Cockpit to Main Gear (CMG) distance of the design aircraft. The aircraft fleet using CLM indicate that
ADG II and TDG 2 are appropriate for the design of the taxiway system serving Runway 8/26; ADG I and TDG 1
are appropriate for the design of taxiways serving Runway 13/31.
Applying the appropriate TDG and ADG design standards to the existing taxiway conditions results in the deficiencies presented in TABLE 4-11. Currently, the 20-foot width of Taxiway K does not meet TDG 1 standard of
25 feet. Taxilanes on the East GA Apron do not provide adequate distance between the centerlines and aircraft
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tie down spaces. A minimum of 39.5 feet should be provided to meet the ADG I standard Taxilane Object Free
Area width. The taxilane on the north edge of the apron is provided approximately 32 feet; the taxilane providing access between the rows of tiedowns is afforded approximately 36 feet. Existing taxiways having widths
of 40 or 50 feet exceed the TDG 2 standard of 35 feet. As with the excessive runway width, FAA policies and
guidelines indicate that funding for pavement reconstruction projects are generally limited to that required the
appropriate design standard. If the Port of Port Angeles decides to retain the extra taxiway widths when pavement reconstruction is required, it must do so utilizing Port monies exclusively for the extra widths.

Table 4-11. Taxiway Design Standards, In Feet
DESIGN STANDARD

EXISTING
DIMENSION

DESIGN STANDARD BASED ON ADG

DESIGN STANDARD DIMENSION
ADG I

ADG II

Taxiway Safety Area for Taxiways
Serving Runway 13/31

49

49

N.A.

Taxiway Safety Area for Taxiways
Serving Runway 8/26

79

N.A.

79

Taxiway Object Free Area for Taxiways
Serving Runway 13/31

>89

89

N.A.

Taxiway Object Free Area for Taxiways
Serving Runway 8/26

>131

N.A.

131

Parallel Taxiway A Centerline to East GA
Apron North Taxilane Centerline

125

N.A.

105

Parallel Taxiway A to West GA Apron
North Taxilane Centerline

132

N.A.

105

East GA Apron Taxilane Centerline to
Parallel Taxilane Centerline

103

64

97

West GA Apron Taxilane Centerline to
Parallel Taxilane Centerline

125

64

97

East GA Apron North Taxilane Centerline
to Fixed or Movable Object

32

39.5

N.A.

East GA Apron South Taxilane Centerline
to Fixed or Movable Object

36

39.5

N.A.

TDG 1

TDG 2

DESIGN STANDARD BASED ON TDG
Taxiway K Width

20

25

N.A.

Taxiways A, B, C, D, F, G, & H Widths

40

N.A.

35

Taxiways E and J Widths

50

N.A.

35

Source: FAA AC 150/5300-13A, Change 1, Airport Design.
Note: N.A. Not Applicable to standard dimension.
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TAXIWAY LOAD BEARING CAPACITY
Similar to the primary runway, the existing Taxiway A pavement load bearing capacity appears sufficient to support the more demanding and frequent use aircraft at the airport, including the Cessna Caravan, Beech Super
King Air 350, Cessna Citation II, and Dassault Falcon 900. The pavement load bearing capacity also appears
sufficient to accommodate occasional operations by larger aircraft in RDCs C-II and C-III such as the Gulfstream
G-IV/G400 and the Gulfstream G-V/G500.
As part of the on-going disaster response plan contingencies, the Taxiway A load bearing capacity was evaluated
for use by C-130 aircraft. Taxiway A is not currently rated for use by C-130 aircraft but may support some limited
C-130 taxi activity. Findings indicate that Taxiway A can accommodate an isolated taxiing operation at maximum
landing weight (155,000 pounds) and could possibly support additional taxiing activity with an aircraft gross
weight limitation of 100,000 pounds. The taxiway may sustain some C-130 activity, however it is more susceptible to damage than Runway 8/26 due to a thinner pavement section. The Calculated Pavement Classification
Number (PCN) of 17 is less than the Aircraft Classification Number (30.2) of the C-130, and the cumulative damage factor is equal to 1 indicating the pavement is right at the threshold of being able to support C-130 aircraft.
The California Bearing Ratio (CBR) value utilized for analysis was assumed from recent CBR test data for a nearby
apron development. Taxiway specific CBR test was not performed.
It is recommended that the Port perform taxiway pavement surface inspection to determine actual viability of
pavement condition to support C-130 aircraft. If pavement appears to be suitable upon visual inspection, identify
areas that appear to be in best condition and target and confine usage to those areas. A limit on the C-130 maximum weight and operational levels (to the extent practical) will prolong and help sustain pavement conditions.
For more details see the Pavement Strength Summary spreadsheet in the Attachments.
It is recommended that Taxiway A retain the 40-foot width to continue to accommodate the occasional use by
the larger design group aircraft.

TAXIWAY LIGHTING & SIGNAGE
Currently, all the taxiways serving Runway 8/26 (i.e., Taxiways A, B, C, D, E, F, G, H) are equipped with Low Intensity Taxiway Lights (LITL) and proper intersection, boundary, location, and direction signage. Taxiway J, north
of Runway 8/26, is not equipped with LITL, but is equipped with an intersection sign at Runway 8/26. Taxiways
serving Runway 13/31 are not equipped with lighting or signs.

CONCLUSION – TAXIWAY SYSTEM
Correcting the previously identified Taxiway A centerline separation distance deficiency, the Taxiways D and E
having non-perpendicular angles with Runway 8/26 and are high energy crossings at the Runway 26 touchdown
point, as well as the other confusing geometry deficiencies will be evaluated through the alternatives development contained in the next chapter. The intersection of Runways 8/26 and 13/31 also presents the potential for
runway incursions and will be evaluated during alternatives development.
In the interest of safety and efficiency, existing taxiway lighting and signage should be maintained and revised
with any future airfield changes. Taxiway A and the associated Runway 8/26 taxiway connectors currently have
pavement load bearing capacity to accommodate usage by current design group aircraft and existing fleet mix.
The Taxiway A pavement, with regular maintenance and rehabilitation should meet the demands for operations
by forecast design group and fleet mix aircraft into the foreseeable future.
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Although the FAA Pavement strength survey form (5320-1) indicates the load bearing capacity of Taxiway A
system is rated similar to Runway 8/26, the pavement section thickness may indicate the taxiway is not as strong
as Runway 8/26. Taxiway A and the connectors load bearing capacity may be slightly less than Runway 8/26.
Pavement load bearing capacity strength should be increased to match Runway 8/26 as part of future pavement
rehabilitation projects.
As stated previously, since no FAA funding is available for Runway 13/31, the Port may elect to close the runway
and associated taxiways. Therefore, the Port will continue to maintain the taxiways in their existing condition
and no changes are envisioned at this time. EXHIBIT 4-10 provides a graphic illustration of the identified taxiway
and taxilane system deficiencies.
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Exhibit 4-10. Identified Taxiway System Deficiencies
William R. Fairchild International Airport — Master Plan Update — Working Paper #2, May 2019
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LANDSIDE REQUIREMENTS
Landside facilities are those airport facilities that support the airside facilities but are not actually a part of the
aircraft operating surfaces. These consist of facilities such as terminal buildings, hangars, aprons, access roads,
and support facilities. Following an analysis of these facilities, current deficiencies can be noted in terms of accommodating both existing and future aviation needs at the airport.

TERMINAL AREA REQUIREMENTS
The Terminal Area requirements analysis will focus on validating the recommendations from the 2011 Master
Plan in relation to the forecast activity prepared for this study. The 2011 Master Plan considered all development
within the terminal area to be an obstruction based on the FAR Part 77 Transitional Surfaces. It was recommended that the facilities ultimately be relocated to the south. As identified earlier in this chapter, the terminal
area aircraft parking apron area does not meet the design standards for aircraft parking distance from the Runway 8/26 centerline. Therefore, the Terminal Area requirements analysis presented here will continue to use the
assumption that all terminal facilities will ultimately be relocated.

PASSENGER TERMINAL BUILDING REQUIREMENTS
The existing passenger terminal building consists of 5,000 square feet devoted to servicing commercial airline
passengers. It contains space for one airline (ticket counter and office space), a restaurant/concessions area, restrooms, passenger waiting area, and baggage processing facilities. It does not contain Transportation Security
Administration (TSA) facilities for passenger security screening.
The 2011 Master Plan recommended a total of 11,977 square feet of future terminal building to accommodate
40,590 annual passengers (both enplaning and deplaning) by the year 2027. This is an average of 0.3 square feet
per annual passenger. While the space calculations developed for the 2011 Master Plan were based on assumptions that no longer seem valid (e.g., eventual airline service by aircraft carrying up to 60 passengers), some are
still valid for space allocation purposes (e.g., eventual service provided by two airlines and one queuing lane for
TSA passenger security screening). Additionally, many of the components of the space allocation computations
are not based on passengers (e.g., airport management, maintenance, and Customs and Immigration space) and
would therefore remain the same regardless of the passenger totals.
Compared to the estimated 36,334 total annual passengers forecast for this Master Plan Update, it is reasonable
to assume that the terminal building need only be approximately 94 percent of the size recommended in the
2011 Master Plan, or roughly 11,280 square feet.

TERMINAL APRON REQUIREMENTS
The existing terminal apron consists of 37,000 square feet and includes room for two Cessna Caravan-sized
aircraft or one DeHavilland Dash 8-sized aircraft. It also includes sufficient space for fueling positions, taxilanes,
ground servicing of aircraft, and storage of the ground service equipment. Additionally, one aircraft parking
position is set apart for Customs and Immigration service that will accommodate corporate business jets as big
as a Gulfstream G-V.
The 2011 Master Plan recommended a minimum area equal to the current terminal apron (i.e., 37,000 square
feet) be allocated for ultimate development. This recommendation seems valid given the assumptions used in the
passenger enplanements and commercial aircraft operations forecast of this Master Plan Update.
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The pavement section for the terminal apron is similar in construction and condition to Taxiway A and its load
bearing capabilities with a PCN rating of 17.
To the west of the Terminal Apron is an area of abandoned pavement that was previously associated with
Runway 13/31. It is constructed of concrete and would be suitable for overflow parking of larger aircraft. Due
to the potential use of the former runway surface being used for parking of C-130 aircraft during a disaster response event, it is recommended that the Port perform surface inspections to determine actual viability of ramp
concrete condition to support C-130 aircraft. It is recommended that C-130 parking be conducted utilizing steel
plates to provide additional protection. A ramp area specific CBR test was not performed.
Between the existing terminal ramp and the west GA ramp a new apron has been constructed to accommodate
larger transient corporate aircraft. The new apron reduces operational conflicts between dissimilar aircraft types,
and provides easier access to vehicle parking for those larger aircraft users.

AUTOMOBILE PARKING REQUIREMENTS
The existing passenger terminal automobile parking facilities consists of an 85-space paved and marked lot directly in front of the terminal, with both short- and long-term parking provided. Additional parking is provided
in unmarked gravel lots to the west and south of the paved parking area.
The automobile parking facility requirements recommended in the 2011 Master Plan indicated that 83 spaces
would be required by 2027, which would accommodate 20,295 annual enplanements. This amount seems high
and should be adjusted by accounting for fewer forecasted passengers, which equals roughly 74 total automobile parking spaces required by 2035.

AIR CARGO FACILITY REQUIREMENTS
The existing air cargo facilities at CLM consist of one hangar (approximately 10,800 square feet in size) used
by Fed Ex and two Cessna Caravan-sized aircraft parking spaces on the terminal apron. The 2011 Master Plan
projected air cargo tonnage (both enplaned and deplaned) to increase at an average annual growth rate of
3.7 percent, which equated to an approximate 3,035 tons being processed at CLM by the year 2027. The air
cargo tonnage forecasts to occur at CLM in this Master Plan Update indicated an average annual growth rate
of 0.4 percent, with total tonnage by 2035 equaling 425 tons.
Air cargo facility requirements derived in the 2011 Master Plan indicated that approximately 2,038 square feet
of warehouse processing space would be required by 2027, as well as apron space requirements for two peak
hour aircraft. Because the amount of air cargo tonnage expected to pass through CLM has been decreased in
this Master Plan Update, the amount of warehouse processing space has also been reduced. Using the same
ratio identified in the 2011 Master Plan indicates that approximately 750 square feet of warehouse processing
space will be required by 2035. Two peak hour aircraft apron spaces are still recommended, which equates to
6,500 square feet.

CONCLUSION – TERMINAL AREA REQUIREMENTS
Based on the preceding terminal area facility analysis presented here, it is recommended that the 2011 Master
Plan recommendations be tempered somewhat, and space allocation be adjusted to reflect the commercial service forecasts presented earlier in this Master Plan Update. TABLE 4-12 presents the recommended terminal area
requirements throughout the planning period.
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Table 4-12. Terminal Area Requirements, 2015-2035
BUILDING TYPE
Terminal Building (sf)

20151
5,000

2020

2025

2030

2035

8,425

8,990

9,885

11,280

540

640

800

1,045

1,160

1,160

1,160

1,160

Gate Area (sf)

745

890

1,100

1,440

Deplaning (sf)

250

290

365

480

Other (sf)

1,530

1,810

2,260

2,955

Miscellaneous (sf)

4,200

4,200

4,200

4,200

37,000

37,000

37,000

37,000

37,000

85

40

46

57

74

38,850 sf

6,740 sf

7,970 sf

9,940

13,000

10,800

700

715

730

750

6,500

6,500

6,500

6,500

6,500

Enplaning (sf)
Security (sf)

Terminal Apron (sf)
Automobile Parking
Spaces
Area (sf)
Air Cargo
Warehouse (sf)
Apron (sf)
Source: Reid Middleton, Inc. and Mead & Hunt analysis
Note: 1 Actual.
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AIRCRAFT STORAGE REQUIREMENTS
The majority of aircraft based at CLM are primarily stored in T-hangars located south of Runway 8/26, with a few
stored on the apron and in private group hangars.

HANGAR STORAGE REQUIREMENTS/BASED AIRCRAFT
During the planning period, based aircraft are projected to increase from 70 to 86 aircraft. Currently, there are
86 spaces available for rent in the various T-hangars at CLM. On the surface, it would seem that no additional
hangar spaces would be required. However, 7 of the 16 future based aircraft are anticipated to be either helicopter, turboprop, or business jet aircraft, indicating additional hangar spaces are needed that accommodate the
larger, more expensive aircraft that are not normally stored in T-hangar spaces. This trend of increasing general
aviation aircraft size will also play a role in defining future development needs. It should be noted that the 2011
Master Plan indicated that the four Port-owned T-hangars located east of the terminal building (providing 32
of the 86 existing spaces) are designated for removal based on their existing location and height constitutes
obstructions to the Runway 8/26 FAR Part 77 Transitional Surface.

TIEDOWN STORAGE REQUIREMENTS/BASED AIRCRAFT
Based aircraft tiedowns are normally provided for those aircraft that do not require hangar storage or do not
desire to pay the cost of hangar space. Given the weather conditions that prevail at CLM, the characteristics of
current storage patterns, and an abundance of existing hangar storage spaces, most based aircraft are anticipated to be stored in hangars. CLM personnel estimate that approximately three based aircraft are currently stored
long-term on the apron. Space calculations for these areas are typically based on 360 square yards of apron for
each aircraft tiedown, which allows for aircraft parking and circulation between rows of parked aircraft. The
space allocation assumes pilots have a certain degree of familiarity with the parking layout and represents the
minimum that should be provided.

TIEDOWN STORAGE REQUIREMENTS/TRANSIENT AIRCRAFT
Transient aircraft storage is normally provided in the form of dedicated apron with either tiedown spaces for
longer-term storage or wheel chocks for short-term storage. In calculating the transient aircraft apron storage
requirements, an area of 400 square yards per transient aircraft is used. This rule-of-thumb guideline allows for
aircraft parking and circulation between rows of parked aircraft, accommodates aircraft that tend to be larger
than based aircraft, and provides additional maneuvering spaces for users who are not familiar with the apron
layout and circulation patterns.
Currently, there are a total of 66 tiedown spaces on 18,600 square yards of apron. There is no designation
between based aircraft and transient aircraft aprons. In consideration of the future apron tiedown modifications that may be required in this planning effort, several apron design and planning guidelines are
presented as follows:
•

Aprons and associated taxilanes should be designed based on a specific Design Aircraft and/
or the combination of aircraft that will use the facility. Transient aprons should be designed
for easy access by aircraft under power. Aprons designed to accommodate jet aircraft should
consider the effects of jet blast and allow sufficient space for safe maneuvering.

•

The primary design consideration is to provide adequate wingtip clearance for the aircraft positions and
the associated taxilanes. Parked aircraft must remain clear of ROFAs and TOFAs, and no part of the parked
aircraft should penetrate the runway approach and departure surfaces and Runway Obstacle Free Zones.
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•

The layout of aprons should be grouped according to the aircraft wingspans. This allows the taxilane
OFA width to be optimized for the aircraft using the area. It is also a good practice to separate
corporate jets from lighter propeller aircraft to minimize the effects of jet blast and prop wash.

•

Recommended surface gradients have been developed to ease aircraft towing and
taxiing while promoting positive drainage. The maximum allowable grade in any direction
is 2.0 percent for AACs A and B and 1.0 percent for AACs C and higher.

CONCLUSION – AIRCRAFT STORAGE REQUIREMENTS
Based on the preceding analysis, the focus of future aircraft storage needs will be group hangars and replacement T-hangar spaces for the four Port-owned T-hangars located in the east GA area identified for removal.
TABLE 4-13 summarizes the space needs for aircraft storage throughout the planning period.

Table 4-13. Aircraft Storage Requirements, 2015-2035
AIRCRAFT STORAGE TYPE

20151

2020

2025

2030

2035

BASED AIRCRAFT APRON
Number of Tiedowns

3

4

4

5

1,080

1,440

1,440

1,800

17

18

19

21

6,800

7,200

7,600

8,400

662

20

22

23

26

18,600 2

7,880

8,640

9,040

10,200

Open T-Shade Spaces

14

8

9

9

10

Closed T-hangar Spaces

72

64

66

68

70

3

3

4

5

6

Square Yards
TRANSIENT APRON
Number of Tiedowns
Square Yards
TOTAL APRON
Total Number of Tiedowns
Total Square Yards

Group Hangars

Source: Reid Middleton, Inc. and Mead & Hunt analysis using FAA AC 150/530013A, Change 1, Airport Design, and actual airport conditions.
Note: 1 Actual.
2
The existing aprons and tiedowns are not designated by based aircraft and transient aircraft areas.
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SUPPORT FACILITY REQUIREMENTS
Airport support facilities typically consist of such facilities as fuel storage and dispensing systems, Airport Traffic
Control Towers (ATCT), on- and off-airport fire protection facilities, airport maintenance facilities, and airport
administrative facilities. The only quantifiable support facilities applicable to CLM is the fuel storage facility.

FUEL STORAGE FACILITY
According to CLM fuel records supplied by Rite Bros. Aviation, there has been an average of 20,944 gallons of
AVGAS and 58,875 gallons of Jet A fuels sold per year between 2010 and 2015. Based on aircraft operations
and fuel sales records, there were 1.2 gallons of AVGAS sold per piston-powered aircraft operation and 6.3
gallons of Jet A fuel sold per turbine-powered aircraft operation. Typically, as operations increase, fuel storage
requirements can be expected to increase proportionately. National and local trends indicate that the size of the
general aviation aircraft fleet is slightly increasing, as more aircraft are used for business purposes and less for
pleasure and leisure purposes. Therefore, it is expected that the ratio of gallons sold per operation will increase
as well, and an estimate of future fuel storage needs can be calculated as a two-week supply during the peak
month of operations. TABLE 4-14 provides an estimate of the future fuel storage requirements at CLM through
2035. It appears that the existing fuel storage capacity is more than adequate to accommodate the expected
demand during the planning period.

Table 4-14. Fuel Storage Requirements, 2015-2035
FUEL TYPE

20151

2020

2025

2030

2035

AVGAS
Average Day of Peak Month
Operations

51

53

55

57

59

Two Weeks of Operations

719

745

770

793

821

Gallons Per Operation

1.2

1.2

1.3

1.3

1.4

Fuel Storage (gallons)

12,000 2

894

1,001

1,031

1,149

36

50

50

54

59

Two Weeks of Operations

503

693

694

754

825

Gallons Per Operation

6.3

6.3

6.5

6.8

7.0

Fuel Storage (gallons)

12,000 3

4,366

4,510

5,126

5,777

JET A
Average Day of Peak Month
Operations

Source: Reid Middleton, Inc. and Mead & Hunt analysis.
Notes: 1 Actual base year estimates.
2
Existing AVGAS fuel storage capacity, consisting of one 12,000-gallon above-ground storage tank.
3
Existing Jet A fuel storage capacity, consisting of one 12,000-gallon above-ground storage tank.
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AUTOMOBILE ACCESS & PARKING
Existing automobile access to CLM is provided by Airport Road with a connection to West Edgewood Drive/South
Lauridsen Boulevard. In addition to the terminal building automobile parking described above, there are two gravel
parking lots located west and south of the existing terminal building parking lot. Additionally, a parking lot serves
the FBO hangars in the west GA area and another is located adjacent the maintenance and cargo hangars.
The future development of automobile access and parking lots serving general aviation facilities will be dependent on the amount and type of landside development, as well as the most effect routing of roadways. Large
FBO facilities with multiple employees and visitors require more parking spaces than individual aircraft storage
hangars. What can be determined is that as additional hangars are provided and the existing Port owned T-hangars in the east GA area are relocated, additional parking will be required. Additionally, as TSA general aviation
security requirements are further refined and regulations enacted, access to the airfield will become increasingly
more limited, especially at airports providing commercial air service.

EMERGENCY OPERATIONS CENTER
As stated in the Inventory chapter, the State of Washington Military Department Emergency Management Division (EMD) has designated CLM as a Tier Two response facility following a Cascadia Subduction Zone event.
Additionally, the 2011 Master Plan identified that Clallam County Emergency Services expressed a need for a
centralized Emergency Operations Center (EOC) that would be available 24 hours per day, 7 days a week. Facilities for the EOC would include a communications center, office space for a staff of five, a briefing room for 20
people, a response command center, a conference room, and equipment storage.
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SUMMARY OF REQUIREMENTS
The result from the analysis contained in this chapter provide the basis for understanding what facility improvements at CLM might help in the effort to accommodate future demands safely and efficiently. A summary of the
requirements is presented in TABLE 4-15.

Table 4-15. Summary of Facility Requirements, 2015-2035
FACILITY

20151

2020

2025

2030

2035

RUNWAY SYSTEM
Runway 8/26 Width

150’

Exceeds RDC B-II standard of 100’ (Extra width maintained
by Port of Port Angeles exclusively). Recommend
maintaining 150’ for occasional Group III operations.

Runway 26 Landing
Length

4,993’

4,993’ (Minimum)

Runway 8 Landing
Length

6.347’

5,000’ (Minimum)

Runway 13/31 Width

50’

50’

Same

Close

Close

Runway 26
Runway 13

291’
218’

600
218’

Same
Same

Same
Close

Same
Close

ROFA Width

651’

800’

Same

Same

Same

291’
198’

600’
198’

Same
Same

Same
Close

Same
Close

275’

400’ (Exceeds B-II-2400 standard of 300’). Recommend
providing and maintaining 400’ by Port of Port Angeles
exclusively for occasional Group III operations.

RSA Length

ROFA Length
Runway 26
Runway 13
Parallel Taxiway A
Separation Distance
from Runway 8/26
Between Taxiways B & E
Runway 8/26 Load
Bearing Capacity

55,000 lb SW
66,000 lb DW
115,000 lb DTW
155,000 lb 2S

Same

Same

Same

Same

Runway 13/31 Load
Bearing Capacity

30,000 lb SW

30,000
lb SW

Same

Close

Close

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Close

Close

Same

Same

Close

Close

Runway Protection Zones
Runway 8
Runway 26
Runway 13
Runway 31

1000’ x 2500’
x 1750’
500’ x 1000’
x 700’
250’ x 1000’
x 450’
250’ x 1000’
x 450’
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FACILITY

20151

2020

2025

2030

2035

Runway 26

Obstructions

Remove
Obstructions

Same

Same

Same

Runway 8

No
Obstructions

Same

Same

Same

Same

Runway 13

Obstructions

Obstructions

Same

Close

Close

Runway 31

No
Obstructions

No
Obstructions

Same

Close

Close

Runway 8/26 Markings

Prec. – RW 8
Non-Prec.
– RW 26

Same

Same

Same

Same

Runway 13/31 Markings

Visual

Visual

Same

Close

Close

Instrument Approach
Procedures

ILS – RW 8
LPV – RW 8
RNAV – RW 26

Same

Same

Same

Same

Approach Lighting
System

MALSR – RW 8

Same

Same

Same

Same

TWs D, E, & J

Same

Same

Close J

Reconstruct
D&E

20’

20’

Same

Close

Close

Threshold Siting

TAXIWAY SYSTEM
Acute-Angled Taxiways
Taxiway K Width

Exceeds TDG 2 standard of 35’(Extra width maintained by
Port of Port Angeles exclusively). Recommend maintaining
existing widths for occasional Group III operations.

Taxiways A, B, C, D, E,
F, G, H, and J Width

40’, 50’

Taxiway Load Bearing
Capacity

55,000 lb SW
66,000 lb DW
115,000 lb DTW

Increase
to match
Rwy 8/26

Increase
to match
Rwy 8/26

Increase
to match
Rwy 8/26

Increase
to match
Rwy 8/26

PASSENGER
TERMINAL BUILDING

5,000 sf

8,425 sf

8,990 sf

9,885 sf

11,280 sf

3

3

4

5

6

None

Construct

Same

Same

Same

SUPPORT FACILITIES
Group Hangars
EMERGENCY
OPERATIONS CENTER

Source: Reid Middleton, Inc. and Mead & Hunt.
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CHAPTER 5

ALTERNATIVES
INTRODUCTION
The purpose of this chapter is to present development alternatives and recommendation for CLM in terms of
both the concept and reasoning, with a focus on the comprehensive nature of the elements involved. A description of the various factors, influences, concepts, and issues that will form the basis for the ultimate plan and
program is provided. The conclusion of this chapter is the selection and presentation of the Conceptual Development Plan for CLM.

DEVELOPMENT ASSUMPTIONS & GOALS
The preparation of the CLM future development plan begins with establishing several basic assumptions and
goals, the purpose of which is to direct and guide the evaluation process and establish continuity. They allow
for several short- and long-term categorical considerations relating to facility needs, including safety, capital
improvements, land use compatibility, financial and economic conditions, noise, public interest and investment,
and community recognition and awareness.

DEVELOPMENT ASSUMPTIONS
The development assumptions presented here include a commitment for continued airport development, which
supports the economic development needs of the community and region.

ASSUMPTION ONE: CLM will continue to be developed and operated in a manner that is consistent with local ordinances and codes, federal and state statutes, federal grant assurances, and FAA regulations.
ASSUMPTION TWO: Runway 8/26 will be maintained to FAA defined RDC B-II-2400 design standards.
ASSUMPTION THREE: Based on recent FAA reauthorization legislation directing the FAA to account for the
role an airport has in emergency response, evacuation, and disaster preparedness in the community served by
the airport, the Port desires to maintain Runway 8/26 to a minimum length of 5,000 feet, as well as retain, to
the extent financially practical, the entire length of 6,347 feet.
ASSUMPTION FOUR: Retain, but do not evaluate improvements to the Runway 26 IAP.
ASSUMPTIONS FIVE: The Port of Port Angeles will eventually elect to close Runway 13/31 but is committed to keeping the runway functional as long as financially feasible. Any work performed on the runway will be
completed to FAA standards, but no FAA funds are anticipated to be used on the runway during the time period
of this Master Plan Update.
ASSUMPTION SIX: To the maximum extent possible, CLM will be designed to enhance the compatibility of
the operation of the airport with the surrounding environs.
ASSUMPTION SEVEN: The Terminal Area and East GA Apron redevelopment plan from the 2011 Master Plan
will be incorporated as is and alternatives will not be evaluated.

William R. Fairchild International Airport
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DEVELOPMENT GOALS & OBJECTIVES
The following goals and objectives take into account several categorical considerations relating to the short- and
long-term needs of CLM, including safety, capital improvements, land use compatibility, financial and economic
conditions, public interest and investment, and community recognition and awareness. While all are project
oriented some obviously represent more tangible activities than others. However, all are deemed important and
appropriate to the future of CLM.
•

Plan the airport to accommodate the forecast aircraft fleet safely and efficiently.

•

Program facilities to be constructed when actual demand is realized, not based on forecast demand.

•

Enhance the self-sustaining capability of the airport and ensure
the financial feasibility of all future development.

•

Encourage the protection of existing public and private investment in land and facilities and
advocate the resolution of any potential land use conflicts, both on and off airport property.

•

Plan and prepare airport facilities that meet the State of Washington Military
Department EMD Tier Two response facility criteria as well as other local, regional, and
national emergency response agencies, to the extent practical and feasible.

•

Plan and develop airport facilities to be environmentally compatible with the community
and minimize or mitigate environmental impacts to the extent practical and feasible.

•

Maintain compatibility with existing surrounding land uses and zoning ordinances and
work with land use jurisdictions to ensure reasonable land use and zoning changes.

•

Provide effective direction for future airport development through the preparation
of a rational plan and adherence to the adopted development program.
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AIRSIDE DEVELOPMENT CONCEPTS,
ALTERNATIVES, & RECOMMENDATIONS
Because all other airport functions revolve around the basic runway/taxiway layout and configuration, airside
development alternatives must first be examined and evaluated carefully. This airside alternatives analysis has
been prepared to provide the Port of Port Angeles with a comprehensive outline of the key components of each
alternative to assist with the identification of a preferred long-term development plan for CLM. It is important to
note that most of the alternatives components are not necessarily exclusive to an individual alternative. Each alternative concept is a collection of features, many of which are common elements from alternative to alternative.
Each of the proposed alternatives was evaluated to determine the relative levels of environmental impact to each
of the environmental conditions categories described in Chapter 2. The purpose of this evaluation is to identity
an anticipated range of impacts associated with each alternative so that these impacts can be considered in
terms of environmental documentation, permit requirements, and potential mitigation costs associated with
each alternative. Further analysis may be required to determine if a threshold of significance has been exceeded
for any specific resource category.
The environmental elements evaluated for the Master Plan Update include:
•

NOISE

•

SECTION 4(F) PARKS & RECREATION AREAS

•

SECTION 4(F) HISTORIC & ARCHEOLOGIC PROPERTIES

•

CRITICAL AREAS

•

WETLANDS

•

THREATENED & ENDANGERED SPECIES

Other environmental elements that do not exist on or near the airport, as identified in the baseline of environmental conditions presented in the Inventory chapter, or for which no potential impacts were identified include:
•

AIR QUALITY. The airport is within an area designated as “in attainment” for all criteria
pollutants under the National Ambient Air Quality Standards (NAAQS) and none of the alternatives
are anticipated to result in substantively different assessments related to air quality.

•

COASTAL RESOURCES. None of the alternatives will impact a
coastal barrier resource or the coastal environment.

•

FARMLANDS. No prime farmlands were identified in proximity to the airport.

•

FLOODPLAINS. While there are mapped 100-year flood zones (Zone A) on the
airport, none of the alternatives will have an impact on this resource.

•

HAZARDOUS MATERIALS, SOLID WASTE, & POLLUTION PREVENTION. There
are no known hazardous or contaminated sites identified near the airport, nor will any
of the alternatives produce or generate an appreciably different quantity of hazardous
or solid waste over and above what is currently produced on the airport.

•

NATURAL RESOURCES. The alternatives do not have the potential to cause demand
to exceed available or future supplies of natural resources or energy.

•

SOCIOECONOMICS, ENVIRONMENTAL JUSTICE, & CHILDREN’S ENVIRONMENTAL HEALTH
& SAFETY RISKS. The alternatives do not have the potential to significantly impact the social
or economic conditions of the communities near the airport, pose a disproportionately high
and adverse impact to an environmental justice population (i.e., low income or minorities),
or lead to a disproportionate increased risk to the health and safety of children.

•

VISUAL EFFECTS. There would be no significant changes to the existing light systems
at CLM, nor would the visual character of the area near the airport experience any
appreciable change resulting from the implementation of any alternative.

William R. Fairchild International Airport
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AIRSIDE ALTERNATIVE ONE
Alternative One involves retaining the existing Runway 26 1,354-foot displaced threshold, removing trees within
the Runway 26 threshold siting surface, resolving the Runway Safety Area (RSA) and Runway Object Free Area
(ROFA) deficiencies, reducing the Runway 8/26 width to 100 feet, and realigning Taxiway A. This alternative is
illustrated in EXHIBIT 5-1.

RUNWAY DIMENSIONS. This alternative retains the existing conditions, providing a runway length of 6,347
feet for takeoffs using Runways 8 and 26 and landings to Runway 8. The landing distance provided to Runway
26 remains at 4,993 feet due to the displaced threshold. Initially, the existing runway width of 150 feet is maintained through the short-term pavement rehabilitation (i.e., mill and overlay of pavement surface) project eligible
for FAA’s Airport Improvement Program (AIP) funding. Ultimately, this alternative reduces the runway width to
100 feet, in concert with RDC B-II-2400 design standards.
The Port of Port Angeles understands that in order to maintain a runway length exceeding AIP funding eligibility requirements when pavement rehabilitation is required, it might be required to do so with Port or other
funds exclusively (i.e., it is not AIP eligible under current FAA funding policies). Additionally, when pavement
reconstruction is required, Port or other funds might be required for any runway length exceeding AIP funding
eligibility requirements at the time of project implementation.

RUNWAY PROTECTION ZONES. No changes to the existing RPZs are required with this alternative. The
existing conditions remain the same, so the incompatible land uses currently within the RPZs would not require
consultation and approval from the National Airport Planning and Environmental Division (APP-400).
However, since there are existing incompatible land uses located within the Runway 8 Departure RPZ (South L
Street and a part of Lincoln Park), it is the FAA’s desire that airport sponsors demonstrate a pathway to complying with the standards for compatible RPZ land uses as outlined in FAA Memorandum Interim Guidance on Land
Uses Within a Runway Protection Zone. Therefore, this alternative proposes the purchase of a portion of Lincoln
Park and either the relocation or closure of South L Street outside the Runway 8 Departure RPZ. Existing park facilities impacted include the bicycle motocross track and vehicle parking, with the potential impact on ballfields.

THRESHOLD SITING. This alternative assures proper threshold siting through the eventual removal of all
trees located within the approach area to the Runway 26 displaced threshold that penetrate or come close to
penetrating the Threshold Siting Surface. The Port of Port Angeles has an interlocal agreement with the City of
Port Angeles for the maintenance of the approach path to Runway 26 that identifies and removes obstruction
trees annually or as needed.
TAXIWAY SYSTEM. This alternative rectifies the Taxiway A non-standard centerline separation by relocating Taxiway A to 400 feet from the Runway 8/26 centerline between Taxiways B and E. This will eliminate the current dogleg
in Taxiway A and provide aircraft the less complicated ability to transit the entire length of the taxiway without making maneuvers. The Port of Port Angeles understands that to implement the relocation by 100 feet more than the
300-foot RDC B-II-2400 design standard, it might be required to do so with Port or other funds exclusively. However,
initially the short-term pavement rehabilitation project of milling and overlaying the existing taxiway surfaces are fundable under current FAA AIP policies. This alternative also corrects the acute angle of Taxiways D and E by eliminating
both taxiways and constructing one right angled taxiway at the current intersection of Runway 8/26 and Taxiway D.
DESIGN STANDARDS. This alternative rectifies the non-standard RSA and ROFA conditions by relocating
the localizer antenna and localizer equipment building approximately 307 feet to the east, beyond the 600-foot
RSA and ROFA length design standards. Currently, the FAA’s Air Traffic Organization (ATO) is only charged with
relocating localizer antennas outside RSAs at FAR Part 139 certificated commercial service airports. Therefore,
this alternative proposes that the Port fund the entire relocation costs and enter into an agreement for future
reimbursement from the ATO when funding options allow.
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·
·
·
·
·
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Retain Runway 26 Displaced Threshold
Retain Runway 8/26 Length of 6,347'
Reduce Runway 8/26 Width to 100'
Relocate Localizer Antenna and Equipment Building
Relocate Taxiway A
Remove Taxiways D and E and Replace with Right
Angled Exit Taxiway

CLOSE RUNWAY 13/31 &
ASSOCIATED TAXIWAYS
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ALTERNATIVE ONE
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Exhibit 5-1. Alternative One
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PROPERTY ACQUISITION. Alternative One would eventually require the purchase of approximately 6 to 7
acres of property within Lincoln Park for the removal of RPZ incompatible land uses.
ENVIRONMENTAL IMPACTS. This alternative has very little potential for impacts to the environment because there are very few changes to the existing airport configuration. However, the acquisition of Lincoln Park
property , the redevelopment of park facilities, and the eventual removal of all trees that penetrate or come close
to penetrating the threshold siting surface to the Runway 26 displaced threshold have the potential to impact
recreation uses and historic resources.
Noise. The potential noise impacts associated with Alternative One are provided on EXHIBIT 5-2. As presented,
only the 60 DNL noise contour extends beyond airport property to the east into commercial areas south of West
Lauridsen Boulevard, into Lincoln Park east of the relocated South L Street, and into Volunteer Field west of
South L Street and south of West 18th Street. There would be no significant noise impacts anticipated if this
alternative was implemented.

Exhibit 5-2. Alternative One Noise Contours With Existing Land Use
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Section 4(f) Parks & Recreation Areas. Alternative One is anticipated to have a moderate potential to affect
Section 4(f) park and recreation areas. The planned improvements for this alternative would result in physical
disturbance of park land through the eventual removal of all trees within Lincoln Park that penetrate or come
close to penetrating the threshold siting surface to the Runway 26 displaced threshold and the purchase and
redevelopment of 6 to 7 acres of park land for RPZ land use compatibility. The acquisition of park property would
have a direct impact on the bicycle motocross facility, vehicle parking, and potentially the ballfields. The majority
of tree removal would occur in areas in or near active recreational uses (i.e., dog park) and near the park entrance. There would be short term displacement of park users during tree removal activities and the removal of
mature fir and cedar tree stands could change the character of these areas for park users. The redevelopment of
park facilities would require close coordination between the Port of Port Angeles and the City of Port Angeles to
ensure that park facilities deemed important for citizen’s use continue to be provided and that the character of
the park is not changed substantially. As stated earlier, the Port of Port Angeles has an interlocal agreement with
the City of Port Angeles for the maintenance of the approach path to Runway 26 that identifies and removes
obstruction trees annually or as needed.
Section 4(f) Historic & Archeological Properties. Alternative One has a moderate potential to affect known
Section 4(f) historic and archeological properties. Chapter 2 identified that Lincoln Park and the Clallam County
Fairgrounds contain numerous associated buildings, structures, and landscape features that are over 50 years
old. These areas may be affected by “constructive use” of the park due to obstruction removal and property
acquisition, but no eligible structures are anticipated to be directly affected by the airside improvements. Close
coordination between the Port of Port Angeles and the City of Port Angeles would be required to ensure that
no eligible structures, buildings, or landscape features are substantially impacted through redevelopment of park
facilities that require replacement when park property is acquired. All ground disturbing activities associated
with the planned Alternative One airside improvements (i.e., the relocation of the localizer antenna, localizer
equipment building, and Taxiway A, and the construction of the right angled taxiway replacing Taxiways D and
E) are located on current airport property within areas that have experienced past ground disturbance and have
a low potential for encountering archeological objects.
Critical Areas. Alternative One has a low probability of impacting designated Critical Areas. None of the
improvements associated with this alternative are anticipated to affect known aquatic habitat conservation
areas (streams), frequently flooded areas, geologic hazard areas, or areas designated as locally-unique features by the City of Port Angeles. Areas of the central portion of the airport, including that portion of the
airport crossed by Runway 8/26 are identified within a designated aquifer recharge area. However, none
of the planned airside improvements associated with any of the Master Plan Update alternatives are anticipated to substantially change existing conditions in these areas that would result in additional potential
impact to groundwater.
Wetlands. Alternative One has a low probability of impacting to wetlands. None of the improvements associated with this alternative would affect known wetlands. Wetlands are present within Lincoln Park, but they are
beyond the proposed property acquisition and areas planned for initial tree removal. It is possible that the ongoing removal of obstruction trees (as permitted in the interlocal agreement) could require tree removal from
wetlands or buffers, but this potential impact is common to all alternatives.
Threatened & Endangered Species. Alternative One has a low potential to affect listed threatened and
endangered species, as there is a low probability that listed threatened or endangered species are present
within areas impacted by this alternative. Alternative One is not anticipated to result in indirect effects to
listed species.
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ADVANTAGES/DISADVANTAGES. The primary advantages provided by this alternative include:
• Improves safety through proper design standards associated with the relocation of
the localizer antenna, the localizer equipment building, and Taxiway A.
•

Removes obstructions to provide proper siting of the Runway 26 threshold.

•

Reduces long-term runway pavement maintenance costs for the Port of Port Angeles.

The primary disadvantages provided by this alternative include:
•

Requires relocation of South L Street.

•

Direct impacts to Lincoln Park facilities.

•

Requires the Port to fund the entire localizer antenna relocation costs and enter into an
agreement for future reimbursement from the ATO when funding options allow.

DEVELOPMENT COSTS. Major cost items associated with Alternative One include:
•

Eventual removal of all trees located within the approach area to Runway 26 that penetrate
or come close to penetrating the threshold siting surface, all within Lincoln Park.

•

Purchase of approximately 6 to 7 acres of Lincoln Park and redevelopment
of park facilities for RPZ land use compatibility.

•

Relocation or closure of South L Street.

•

Relocation of Taxiway A to 400 feet from the centerline of Runway 8/26 between Taxiways B and E.

•

Relocation of the localizer antenna and the localizer equipment building.

•

Removal of Taxiways D and E and construction of right angled taxiway.

•

Relocation of all runway lights in conjunction with runway width reduction.

•

Removal of excess runway pavement, or

•

Saw cuts in excess pavement for runway light relocation and on-going maintenance of excess
pavement to minimize deterioration and limit Foreign Object Debris (FOD) formation.

•

Relocation of Runway 26 PAPI and Runway 8 VASI in conjunction with runway width reduction.

AIRSIDE ALTERNATIVE ONE (A)
Alternative One (A) is identical to Alternative One, with the exception of implementing declared distances to
reduce the runway lengths available for takeoffs on Runway 8 by 255 feet and maintaining the runway width of
150 feet. This alternative is illustrated in EXHIBIT 5-3.

RUNWAY DIMENSIONS. Same conditions as Alternative One except that this alternative implements declared distances to reduce the runway length available for Runway 8 takeoffs. Declared distances can be used
for, among others, the mitigation of unacceptable incompatible land uses in RPZs and to cost effectively preserve
usable runway length. As detailed in the RPZ section that follows, the use of declared distances in this alternative
provides for the Runway 8 Departure RPZ to be located entirely on airport property and not extend into South
L Street and Lincoln Park (i.e., incompatible land uses within RPZs). Declared distances represent the maximum
runway length an airport owner declares available and suitable for meeting takeoff, rejected takeoff, and landing distance performance requirements for turbine-powered aircraft. The declared distances are:
•

TAKEOFF RUNWAY AVAILABLE (TORA) – The runway length declared
available and suitable for the ground run of an aircraft taking off.

•

TAKEOFF DISTANCE AVAILABLE (TODA) – The TORA plus the length of any
remaining runway or clearway beyond the far end of the TORA.

William R. Fairchild International Airport
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•

ACCELERATE STOP DISTANCE AVAILABLE (ASDA) – The runway plus stopway length declared
available and suitable for the acceleration and deceleration of an aircraft aborting a takeoff.

•

LANDING DISTANCE AVAILABLE (LDA) – The runway length
declared available and suitable for landing an aircraft.

The runway lengths provided using Alternative One (A) declared distances are summarized in TABLE 5-1.

Table 5-1. Alternative One(A) Declared Distances Runway Lengths
DECLARED DISTANCES

RUNWAY 8

RUNWAY 26

Takeoff Runway Available (TORA)

6,092’

6,347’

Takeoff Distance Available (TODA)

6,092’

6,347’

Accelerate Stop Distance Available (ASDA)

6,347’

6,347’

Landing Distance Available (LDA)

6,347’

4,993’

The FAA’s Northwest Mountain Regional Office must review and approve the use of new declared distances to
resolve incompatible land uses within RPZs. FAA’s AC 150/5300-13A allows for declared distances to mitigate
unacceptable incompatible land uses within RPZs but limits their use to purposes where it is impractical to meet
airport design standards or mitigate environmental impacts by other means and declared distances is practical.
The Port of Port Angeles understands to maintain the runway length exceeding AIP funding eligibility requirements when pavement rehabilitation (i.e., mill and overlay of pavement surface) is required, it might be required
to do so with Port or other funds exclusively (i.e., it is not AIP eligible under current FAA funding policies). Initial
short-term pavement rehabilitation of the existing runway width of 150 feet is eligible for AIP funding. However,
when pavement reconstruction is required, Port or other funds might be required for any runway length and
width exceeding the AIP funding eligibility requirements at the time of project implementation.

RUNWAY PROTECTION ZONES. In conjunction with the use of declared distances, the Runway 8 Departure
RPZ is relocated entirely on airport property, thus eliminating the existing incompatible RPZ land uses of South
L Street and portions of Lincoln Park. It would not require consultation and approval from the National Airport
Planning and Environmental Division (APP-400) would be required. However, as stated previously, the FAA’s
Northwest Mountain Regional Office must review and approve the use of declared distances to mitigate the
unacceptable incompatible RPZ land uses.
THRESHOLD SITING. Same conditions as Alternative One.
TAXIWAY SYSTEM. Same conditions as Alternative One.
DESIGN STANDARDS. Alternative One (A) proposes that the non-standard RSA be resolved by mounting
the localizer antenna on frangible couplings. This option is not normally available for localizer antennas because
they are not considered a fixed-by-function navigational aid (i.e., their location within the RSA is not required
for proper functioning). However, because of the uncertain time frame and funding availability from the ATO
regarding relocation of the localizer antenna at non-Part 139 commercial service airports, the FAA would make
an allowance for mounting the antenna on frangible couplings until such time that relocation cost becomes a
more viable option. The equipment building would still have to be relocated beyond the 800-foot wide ROFA
dimensional standard width (i.e., 400 feet from the runway centerline.
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· Retain Runway 8/26 Length of 6,347'
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Exhibit 5-3. Alternative One (A)
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PROPERTY ACQUISITION. No additional property acquisition is required to implement this alternative.
ENVIRONMENTAL IMPACTS. This alternative has similar potential environmental impacts as Alternative
One. Potential differences are discussed below.
Noise. The potential noise impacts associated with this alternative are presented in Exhibit 5-4, which are nearly
identical to Alternative One. The noise contours extend beyond airport property to the east into commercial
areas south of West Lauridsen Boulevard, into Lincoln Park east of South L Street, and into Volunteer Field west
of South L Street and south of West 18th Street. Therefore, there would be no significant noise impacts if Alternative One (A) was selected as the future development plan.

Exhibit 5-4. Alternative One (A) Noise Contours with Existing Land Use
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Section 4(f) Parks & Recreation Areas. Alternative One (A) has a similar potential to affect known Section
4(f) park and recreation areas as Alternative One. However, this alternative has an overall lower probability of
impacts since the relocation of the Runway 8 Departure RPZ entirely on airport property removes the need to
purchase and redevelop any portion of park property.
Section 4(f) Historic & Archeological Properties. Alternative One (A) has a low potential to affect known
Section 4(f) historic and archeological properties. No Lincoln Park property acquisition is required, and no park
buildings or structures are impacted. The airside improvements requiring ground disturbance are identical to
Alternative One except that the localizer antenna is not relocated in this alternative, thus resulting in an even
lower potential for encountering archeological objects.
Critical Areas. Alternative One (A) has the same low potential to affect Critical Areas as Alternative One.
Wetlands. Alternative One (A) has the same low potential to affect wetlands as Alternative One.
Threatened & Endangered Species. Alternative One (A) has the same low potential to affect threated and
endangered species as Alternative One.

ADVANTAGES/DISADVANTAGES. The primary advantages provided by this alternative include:
• Improves safety through proper design standards associated with the
relocation of the localizer equipment building and Taxiway A.
•

Improves safety through the mounting of the localizer antenna on frangible couplings.

•

Removes obstructions to provide proper siting of the Runway 26 threshold.

•

Provides extra margin of safety for aircraft operating during
crosswind conditions with additional runway width.

•

No direct impact to Lincoln Park facilities.

The primary disadvantages provided by this alternative include:
•

Reduces runway length available for Runway 8 takeoffs.

•

Increases long-term pavement maintenance costs for the Port of Port Angeles.

DEVELOPMENT COSTS. Major cost items associated with Alternative One (A) include:
•

Eventual removal of all trees located within the approach area to Runway 26 that penetrate
or come close to penetrating the threshold siting surface, all within Lincoln Park.

•

Relocation of Taxiway A to 400 feet from the centerline of Runway 8/26 between Taxiways B and E.

•

Relocation of the localizer equipment building.

•

Mounting the localizer antenna on frangible couplings.

•

Removal of Taxiways D and E and construction of right angled taxiway.

AIRSIDE ALTERNATIVE TWO
Alternative Two involves reducing the entire Runway 8/26 length to 4,993 feet, corresponding to the existing
Runway 26 displaced threshold location, removing trees within the Runway 26 threshold siting surface, maintaining the runway width of 150 feet, and realigning Taxiway A. This alternative is illustrated in EXHIBIT 5-5.

RUNWAY DIMENSIONS. This alternative provides a runway length of 4,993 feet and retains the existing
width of 150 feet. Initial short-term pavement rehabilitation of the runway length and width of 4,993 feet and
150 feet, respectively, is eligible for AIP funding. However, when pavement reconstruction is required, Port or

70
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other funds might be required for any runway length and width exceeding AIP funding eligibility requirements
at the time of project implementation.

RUNWAY PROTECTION ZONES. In conjunction with the reduction of the runway length to 4,993 feet, the
Runway 8 Departure RPZ is relocated to coincide with the Runway 26 Approach RPZ, positioned entirely on airport property. Therefore, this eliminates the existing incompatible RPZ land uses of South L Street and portions
of Lincoln Park and no consultation and approval from the National Airport Planning and Environmental Division
(APP-400) would be required.
THRESHOLD SITING. Same conditions as previous alternatives.
TAXIWAY SYSTEM. Same conditions as previous alternatives.
DESIGN STANDARDS. Alternative Two rectifies the non-standard RSA and ROFA conditions by reducing the
runway length to 4,993 feet, which provides the standard RSA and ROFA length of 600 feet without the need
to relocate the localizer antenna and localizer equipment building.
PROPERTY ACQUISITION. No additional property acquisition is required to implement this alternative.
ENVIRONMENTAL IMPACTS. This alternative has similar potential environmental impacts as Alternative
One (A). Potential differences are discussed below.
Noise. The potential noise impacts associated with Alternative Two are provided in EXHIBIT 5-6 on the next
page. Unlike the previous two alternatives, the Alternative Two noise contours remain entirely on airport property. With the decreased takeoff runway lengths available both to the east and west, the noise contours are
essentially shifted to the west. Therefore, there would be no significant noise impacts anticipated with the
implementation of this alternative.
Section 4(f) Parks & Recreation Areas. Alternative Two has the same low potential to affect known Section
4(f) park and recreation areas as Alternative One (A) since there is no need to purchase and redevelop any portion of park property.
Section 4(f) Historic & Archeological Properties. Alternative Two has the same low potential to affect documented historic or archeological properties as Alternative One (A) because there is no need to purchase and
redevelop any portion of park property. The airside improvements requiring ground disturbance are identical to
the previous alternatives, but with less disturbance since the localizer antenna and localizer equipment building
are not required to be relocated.
Critical Areas. Alternative Two has the same low potential to affect Critical Areas as the previous alternatives.
Wetlands. Alternative Two has the same low potential to affect wetlands as the previous alternatives.
Threatened & Endangered Species. Alternative Two has the same low potential to affect listed threatened
and endangered species as the previous alternatives.

ADVANTAGES/DISADVANTAGES. The primary advantages provided by this alternative include:
• Improves safety through proper design standards associated with the reduction of the runway
length, thus providing the standard RSA and ROFA lengths beyond the Runway 26 end.
•

Removes obstructions to provide proper siting of the Runway 26 threshold.

•

Reduces long-term pavement maintenance costs for the Port of Port Angeles.

•

Provides extra margin of safety for aircraft operating during crosswind conditions with additional runway width.

•

No direct impact to Lincoln Park facilities.
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Exhibit 5-6. Alternative Two Noise Contours with Existing Land Use

The primary disadvantage provided by this alternative includes:
•

Reduces runway length to 4,993 feet.

DEVELOPMENT COSTS. Major cost items associated with Alternative Two include:
•

Eventual removal of all trees located within the approach area to Runway 26 that penetrate
or come close to penetrating the threshold siting surface, all within Lincoln Park.

•

Relocation of Taxiway A to 400 feet from the centerline of Runway 8/26 between Taxiways C and E.

•

Removal of Taxiways D and E and construction of right angled taxiway.
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AIRSIDE ALTERNATIVES SUMMARY
A summary of the various components of each alternative is provided in Table 5-2 as an aid for directly comparing the alternatives, the improvements provided, the advantages and disadvantages, and the level of effort
required for implementation.

Table 5-2. Summary of Airside Alternatives Analysis
ALTERNATIVE
ONE

ALTERNATIVE
ONE (A)

ALTERNATIVE
TWO

TORA

6,347’

6,092’

4,993’

TODA

6,347’

6,092’

4,993’

ASDA

6,347’

6,347’

4,993’

LDA

6,347’

6,347’

4,993’

TORA

6,347’

6,347’

4,993’

TODA

6,347’

6,347’

4,993’

ASDA

6,347’

6,347’

4,993’

LDA

4,993’

4,993’

4,993’

Runway 8/26 Width

100’

150’

150’

Tree Removal in Lincoln Park

Yes

Yes

Yes

Correction of Taxiway A Separation Deficiency

Yes

Yes

Yes

Requires Relocation of Localizer Antenna &
Equipment Building to Meet Design Standards

Yes

No

No

Property Acquisition (Approx. Acreage)

6-7

None

None

Noise Impacts Within DNL 65 Noise Contour

No

No

No

Section 4(f) Parks & Recreation Areas Impacts

Moderate

Low

Low

Section 4(f) Historic & Archeological
Properties Impacts

Moderate

Low

Low

Critical Areas Impacts

Low

Low

Low

Wetlands Impacts

Low

Low

Low

Threatened & Endangered Species Impacts

Low

Low

Low

Floodplain Impacts

No

No

No

ITEM
Runway 8 Declared Distance Lengths

Runway 26 Declared Distance Lengths

PREFERRED DEVELOPMENT PLAN DETERMINATION
The proposed alternatives for CLM are intended to present to the Port of Port Angeles with a variety of options
for future facility expansion and improvement. Following the careful assessment of the alternatives and using
input and comments provided by airport staff, Port staff, airport users, interested citizens, the Master Plan Update Study Advisory Committee, and the FAA, the Port has selected the recommended improvements for future
airport development and is presented in EXHIBIT 5-7. This plan will be confirmed and presented in the next
chapter to represent the ultimate 20-year airport configuration.
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PREFERRED AIRSIDE DEVELOPMENT DETERMINATION
The Port of Port Angeles has determined that most of the elements presented in Alternative One are to be used
as the preferred alternative for the future airside development at CLM. The elements from Alternative One involve retaining the existing Runway 8/26 length of 6,347 feet, retaining the existing 1,354-foot displaced threshold, relocating the localizer equipment building outside the RSA and ROFA, and realigning Taxiway A.
Elements form Alternative One not retained for use as the preferred alternative for future airside development
include the purchase and redevelopment of a portion of Lincoln Park and the relocation or closure of South L
Street. While the FAA desires that sponsors demonstrate a pathway to complying with the RPZ land use guidance, the guidance is not considered a design standard but is referred to as an aspirational standard. Land use
decisions are a matter of local policy and the FAA has no legal authority to make, determine, or regulate local
land use decisions. Therefore, the Port of Port Angeles and the City of Port Angeles have determined that it is
in their best interests to not close or relocate South L Street since it is an important north/south connector road
between West 16th Street and West Lauridsen Boulevard. Additionally, both the Port and the City have determined that the impacts associated with purchasing and redeveloping a portion of Lincoln Park are also not in
their best interest from a local land use decision standpoint.
The Port has determined that retaining the runway width of 150 feet and mounting the localizer antenna on
frangible couplings from Alternative One (A) are also to be incorporated into the preferred alternative for future
airside development.
As stated previously, it is the Port of Port Angeles’ understanding the short-term pavement rehabilitation project
(i.e., mill and overlay of existing pavement surfaces) is eligible for AIP funding for a runway length of 5,000 feet
and a runway width of 150 feet. The pavement rehabilitation for existing taxiways serving a runway length of
5,000 feet is also eligible for AIP funding. To provide runway and taxiway pavement rehabilitation for a runway
length exceeding AIP funding eligibility requirements, the Port understands it might be required to do so using Port or other funds. Additionally, when pavement reconstruction is required, Port or other funds might be
required for any runway and taxiway pavements exceeding AIP funding eligibility requirements at the time of
project implementation.
As presented earlier in Inventory and Facility Requirements chapters, Runway 13/31 is not required to provide
adequate wind coverage. The necessary improvements required would not be eligible for FAA funding. The Port
of Port Angeles is committed to keeping Runway 13/31 functional as long as feasible but anticipates closing the
runway sometime after the Runway 8/26 pavement rehabilitation project is complete. Runway 13/31 will be an
important airport facility for general aviation aircraft to use during pavement rehabilitation. At the time the runway is closed, physically separating the runway pavements is recommended to avoid potential pilot confusion.
However, the Port has an agreement with the Federal Emergency Management Agency (FEMA) to use Runway
13/31 for staging in the event of an emergency. Therefore, limited access to the pavement would need to be
maintained. Any work performed will be completed to FAA standards, but no FAA funds are anticipated during
the timeframe of the Master Plan Update.

AIRSIDE PROJECTS. The major airside projects associated with the preferred airside development and the
anticipated implementation timeline are presented in TABLE 5-3.
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·
·
·
·
·

Retain Runway 8/26 Length of 6,347'
Retain Runway 26 Displaced Threshold
Relocate Localizer Equipment Building
Relocate Taxiway A
Remove Taxiways D and E and Replace with Right
Angled Exit Taxiway

CLOSE RUNWAY 13/31 &
ASSOCIATED TAXIWAYS
EXISTING RW 26
APPROACH RPZ
(500'X 700'X 1000')

600'

150'

RELOCATE LOCALIZER
EQUIPMENT BUILDING
OUTSIDE OF ROFA

400'

MOUNT LOCALIZER ANTENNA
ON FRANGIBLE COUPLINGS

EXISTING APPROACH RPZ
(1000'X 1750'X 2500')

600'
REMOVE TAXIWAYS D AND E
AND CONSTRUCT RIGHT
ANGLED EXIT TAXIWAY

FUTURE TERMINAL
AREA REDEVELOPMENT
RELOCATE TAXIWAY A

LEGEND
EXISTING BUILDINGS
EXISTING BUILDINGS TO BE REMOVED
FUTURE BUILDINGS
EXISTING AIRFIELD PAVEMENT
EXISTING AIRFIELD PAVEMENT TO BE REMOVED OR ABANDONED
FUTURE AIRFIELD PAVEMENT
EXISTING RUNWAY PROTECTION ZONE (RPZ)
EXISTING AVIGATION EASEMENTS

REMOVE TREES THAT
PENETRATE OR COME
CLOSE TO PENETRATING
THE TSS WITHIN
LINCOLN PARK

N

0

1000

2000

Conceptual Development Plan

GRAPHIC SCALE IN FEET
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Table 5-3. Summary of Preferred Airside Development Projects
PROJECT

1-5 YEARS

Mount the localizer antenna on frangible
couplings.

X

Runway pavement rehabilitation for a length of
5,000 feet and width of 150 feet (currently AIP
eligible).

X

Taxiway pavement rehabilitation for taxiways
serving a runway length of 5,000 feet (currently
AIP eligible).

X

Removal of Taxiways D and E and construction of
right angled taxiway (currently AIP eligible).

X

Prepare EA for removal of trees within Lincoln Park
(currently AIP eligible).

X

Removal of trees within Lincoln Park that penetrate
or come close to penetrating the threshold siting
surface Runway 26 displaced threshold (currently
AIP eligible).

X

6-10 YEARS

Runway pavement rehabilitation for a length
exceeding 5,000 feet and width of 150 feet
(currently not AIP eligible).

11-20 YEARS

X

Taxiway pavement rehabilitation for taxiways
serving a runway length exceeding 5,000 feet and
relocation of localizer antenna equipment building,
glide slope equipment building, and glide slope
antenna beyond ROFA (currently not AIP eligible).

X

Relocation of Taxiway A to 400 feet from Runway
8/26 centerline between Taxiways B and E
(currently not AIP eligible).

X

PREFERRED LANDSIDE DEVELOPMENT DETERMINATION
As stated in the previous chapter, it is determined that the terminal area facilities as presented in the 2011
Master Plan are slightly excessive based on the forecast activity prepared for this study. The overall layout and
allocation of space for the relocated terminal functions (including terminal building, apron, and automobile
access and parking), air cargo facilities, Aircraft Rescue and Fire Fighting (ARFF) facility, airport maintenance
facility, emergency operations center, general aviation storage facilities, and fuel storage facility remain valid
for use during the planning period of this Master Plan Update. However, local market conditions indicate that
individual hangars approximately 2,500-square foot in size are more in demand than T-hangars. Therefore, the
preferred landside development will retain most of the facilities as presented in the 2011 Master Plan and Airport
Layout Plan (ALP) with the exception that four individual hangars will replace one of the T-hangars in the west
GA area, as presented in FIGURE 5-8. The hangars will be developed in accordance with Airplane Design Group
I (ADG I) design standards. Additionally, the FAA has noted that the Emergency Operations Center (EOC) is a
non-aeronautical use.
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LANDSIDE PROJECTS. The major landside projects associated with the preferred landside development and
the anticipated implementation timeline are presented in TABLE 5-4.

Table 5-4. Summary of Preferred Landside Development Projects
PROJECT
Construct individual hangars in west GA area.

1-5 YEARS

6-10 YEARS

11-20 YEARS

X

Relocate east GA area T-hangars to west GA
development area.

X

Remove or relocate existing FBO building & hangar

X

Expand individual hangars in west GA
development area.

X

X

Expand T-hangars in west GA development area.

X

X

Prepare Cat Ex/EA for terminal facilities
relocation and ARFF facility construction.

X

Relocate terminal building, air cargo building,
terminal apron, and automobile access.

X

Construct ARFF facility.

X

Construct FBO facility in west GA area

X

LAND USE COMPATIBILITY
Future land use compatibility efforts surrounding the Airport undertaken by the City of Port Angeles should
address specific safety and height restriction issues associated with the operation of the Airport. The authority
needed to address land use compatibility is provided by a variety of Washington State statutes contained in the
Revised Code of Washington (RCW), primarily the Planning Enabling Act (Chapter 36.70 RCW) and the Growth
Management Act (Chapter 36.70A RCW). In fact, RCW 36.70.547 of the Growth Management Act requires local
governmental jurisdictions to discourage development of incompatible land uses adjacent to public use airports
through adoption of comprehensive plan policies and development regulations.
The City of Port Angeles has taken steps to recognize the importance of the Airport to the local economy by
citing the Airport as an “Essential Public Facility” as noted in Policy P3G.03 of the Industrial Goals and Policies
section of the City’s Comprehensive Plan. As such, it has also been deemed as requiring the appropriate expenditure of City resources to enhance its operation, as noted in the Transportation Goals and Policies section of the
Comprehensive Plan, where it says in Policy P-4B-8 that “traffic circulation to and from the airport and around
associated industrial areas should be improved”.

HEIGHT HAZARD OVERLAY ZONING
Generally speaking, airport height hazard zoning regulations are developed to provide political subdivisions
with the authority to adopt and enforce zoning ordinances and maps that prevent the construction of hazards
to air navigation. In Washington State, the standard for height hazards subscribes to the Federal delineation, as
described in Federal Aviation Regulations (FAR) Part 77, Objects Affecting Navigable Airspace.
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FAR Part 77 was established to assist airport sponsors and local government jurisdictions in identifying and
governing those objects around airports that may become obstructions or hazards to safe air navigation. The
City of Port Angeles recognizes the importance of removal of such obstructions and hazards, and as part of its
implementation of the Comprehensive Plan has stated that the city will, “Negotiate a vegetation easement with
the Port of Port Angeles, providing long-term resolution to concerns regarding trees at Lincoln Park” (Paragraph
0.901 of the Implementation Section). It is recommended that the Port of Port Angeles continue to work with
the City of Port Angeles to maintain the current height restrictions surrounding the Airport based on FAR Part
77 imaginary surfaces. The FAA has limited authority to ensure that the imaginary surfaces around airports are
maintained free of obstructions.

INTERLOCAL AGREEMENT
The Port of Port Angeles has an existing interlocal agreement with the City of Port Angeles for the purpose
of coordination on the elimination and prevention of encroachments into the Runway 26 approach path. The
agreement was entered into on September 12, 2017 pursuant to RCW 39.34, the Interlocal Cooperation Act.
The agreement recognizes the importance of protecting the approach to Runway 26 and commits each party to
work collectively to preserve the integrity of both Lincoln Park and the airport. It provides for the Port’s Executive Director and the City Manager to annually, or as often as needed, identify trees within Lincoln Part that are
of such height and so located to penetrate, or are within five feet of penetrating, the approach path to Runway
26 that interferes with the use of Runway 26 to a length of 5,000 feet. A Tree Removal and Restoration Plan
will be agreed upon by both parties, all permits will be obtained at Port expense, and trees will be removed and
site repair work completed in compliance with all applicable codes, permits, rules, regulations, and laws. The
plan began in 2017 with the removal of approximately 38 trees and additional trees will be removed as needed.
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Appendix Five
FAA PAVEMENT REHABILITATION LETTER
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Appendix Six
NON-REGULAR USE AIRCRAFT RUNWAY LENGTH ANALYSIS
As stated in Runway Length Analysis section of Chapter 4, Facility Requirements, CLM does accommodate larger
business jet aircraft included in the family grouping of aircraft weighing between 12,500 and 60,000 pounds MTOW,
as well as some use by business jet aircraft with MTOW in excess of 60,000 pounds. This Appendix presents a discussion on the runway length analysis by non-regular use aircraft, or in other words, a runway length analysis of aircraft
whose annual operations are less the “Design Aircraft” as defined by the FAA (i.e., operations do not exceed the FAA
defined “substantial use threshold” of 500 annual non touch-and-go operations) but that nonetheless substantially
contribute to the overall economic wellbeing of CLM and should be provided for comparison purposes.
Within the family grouping of business jet aircraft weighing between 12,500 and 60,000 pounds MTOW, there
are two groups, those that include 75 percent of the fleet and those that include 100 percent of the fleet. TABLE
A4-1 presents the business jets that make up 75 percent of the fleet (left column), and those that makeup of the
remaining 25 percent of the fleet (right column), according to FAA AC 150/5325-4B, Runway Length Requirements for Airport Design.

Table A4-1. Business Jet Fleet
75 PERCENT OF THE FLEET
MAKE & MODEL

REMAINING 25 PERCENT OF THE FLEET
MAKE & MODEL

Aerospatiale Sn-601 Corvette

Bae Corporate 800/1000

Bae 125-700

Bombardier 600/601/601-3A/601-3A ER/
604 Challenger/BD-100 Continental

Beech 400A/Premier 1/2000 Starship

Cessna Citation 550 S/II/650 III/IV/750 X

Bombardier Challenger 300

Dassault Falcon 900C/900 EX/2000/2000 EX

Cessna Citation 500/501/525A/II/CJ2/550 Bravo/
552/560 Encore/560 Excel/560 V Ultra/650 Sovereign

IAI Astra 1125/Galaxy 1126

Dassault Falcon 10/20/50/50 EX/900/900B

Learjet 45 XR/55/55B/55C/60

IAI Jet Commander 1121/Westwind 1123/1124

Hawker Horizon/800/800 XP/1000

Learjet 20/31/31A/31A ER/ 35/35A/36/36A/40/45

Sabreliner 65/75

Mitsubishi MU 300 Diamond
Raytheon 390 Premier/Hawker 400/400 XP/600
Sabreliner 40/60/75A/80/T-39
Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design.

TABLE A4-2 provides the turbojet-powered aircraft according to percentage of the fleet that use CLM on a
regular basis, along with each aircraft’s MTOW and annual operations estimated for the years 2015, 2020, and
2035. To determine which percentage of the fleet is appropriate to use is guided by paragraph 303.a.(2) of AC
150/5325-4B, which states, “If a relatively few airplanes under evaluation are listed in table 3-2, then Figure 3-2
should be used to determine the runway length.” Table 3-2 in this sentence refers to the table in the AC that
provides a listing of aircraft consisting of the remaining 25 percent of the airplanes that make up 100 percent of
the fleet (i.e., Table A4-1 above, right column). Therefore, it is felt that the 100 percent of the turbojet-powered
fleet with MTOW greater than 12,500 pounds but less than 60,000 pounds is the appropriate percentage of
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fleet to determine appropriate runway length, since there are a “relatively few” aircraft from this family grouping
under evaluation at CLM. As can also be noted from the table, the estimated future 2035 operations by aircraft
within or greater than the 75 percent of the aircraft fleet weighing between 12,500 and 60,000 pounds MTOW
does exceed 500 annual non touch-and-go operations.

Table A4-2. Critical Design Aircraft for Runway Length Determination
AIRCRAFT

MAXIMUM
TAKEOFF
WEIGHT (LBS.)

2020
2035
2015
OPERATIONS1 OPERATIONS1 OPERATIONS1

75% of the Turbojet-Powered Fleet With MTOW Greater Than 12,500 lbs. but Less Than 60,000 lbs.
Learjet 35A

18,500

6

6

4

Learjet 31A

17,000

54

44

16

Dassault Falcon 50 EX

39,700

20

40

70

Challenger 300

38,850

22

24

36

Learjet 45

20,500

24

24

10

Beechjet 400

16,100

32

36

26

Cessna Citation 560 Excel (560XL)

20,200

36

35

20

Cessna CJ3

13,870

25

25

25

Cessna Citation 550 Bravo

14,800

36

35

20

Cessna Citation 560 Encore

16,630

25

25

10

280

294

237

Total Operations

100% of the Turbojet-Powered Fleet With MTOW Greater Than 12,500 lbs. but Less Than 60,000 lbs.
Challenger 601

45,000

14

16

20

Learjet 60

23,500

26

30

40

Dassault Falcon 2000

35,800

10

10

16

Dassault Falcon 2000EX

41,300

10

10

16

Dassault Falcon 900 EX

48,300

18

20

24

Cessna Citation X (750)

36,100

12

14

30

Hawker 800XP

28,000

20

24

40

110

124

186

Total Operations

Turbojet-Powered Fleet With MTOW Greater Than 60,000 lbs.
Gulfstream G-IV/G400/G450

74,600

14

16

20

Gulfstream G-V/G500

76,850

50

60

90

Gulfstream G550

91,000

4

8

20

68

84

130

Total Operations

Source: Reid Middleton and Mead & Hunt.
1
Does not include operations by business jets with MTOW less than 12,500 pounds such as the
Cessna Mustang and Eclipse 500, which would increase the totals provided substantially.
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TABLE A4-3 presents the recommended runway lengths based on aircraft family groupings that use CLM. It is
derived from FAA AC 150/5325-4B, which provides standards and guidelines recommended strictly for use in the
design of civil airports and include airplane performance data curves and tables for use in airport planning and
runway length analysis. EXHIBITS A4-1 and A4-2 present the runway length curves (green arrows) derived from
AC 150/5325-4B used to determine the runway lengths for 75 percent and 100 percent of the fleet presented
in TABLE A4-3.

Table A4-3. Runway 8/26 Generalized Runway Length Recommendations, In Feet
RUNWAY LENGTH
(DRY CONDITIONS)

TOTAL
(ADJUSTMENT)

95% of Fleet

2,900

2,900

100% of Fleet

3,450

3,450

3,850

3,850

60% Useful Load

4,600

5,2901

90% Useful Load

5,800

6,670 2

60% Useful Load

4,850

5,500 3

90% Useful Load

6,950

7,126 4

Existing Runway 8/26 Length = 6,347
Small Airplanes with Fewer than 10 Passenger Seats

Small Airplanes Having 10 or More Passenger Seats
Large Airplanes (12,500 – 60,000 lbs. MTOW)
75% of the Fleet

100% of the Fleet

Source: Reid Middleton, Inc. and Mead & Hunt analysis using FAA AC 150/53254B, Runway length Requirements for Airport Design.
Notes: 1 Increased by 15 percent, or 690 feet, due to wet and slippery runway conditions for turbojet-powered
aircraft.
2
Increased by 15 percent, or 870 feet, due to wet and slippery runway conditions for turbojet-powered aircraft.
3
Increased by 650 feet to a maximum runway length of 5,500 feet, due to wet and slippery runway conditions for
turbojet-powered aircraft.
4
Increased by 176 feet due to 17.6 feet runway centerline elevation difference.
BOLD text reflects a length that exceeds the existing takeoff runway length.
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Exhibit A4-1. Runway Length Curves for 75% of the Fleet

A6-iv

Exhibit 4-7. Runway Length Curves for 100% of the Fleet

The runway length recommendations are dependent on meeting the operational requirements of a certain percentage of the fleet at a certain percentage of the useful load (i.e., 75 percent of the fleet at 60 percent useful
load). The useful load of an aircraft is defined as the difference between the maximum allowable structural gross
weight and the operating weight empty. It is the load that can be carried by the aircraft comprised of passengers, fuel, and cargo.
Runway lengths for airplanes with the 12,500 to 60,000 pounds MTOW family grouping are based on no wind,
a dry runway surface, and zero effective runway gradient. As directed in AC 150/5325-4B, the runway lengths
presented in the table are increased to account for 1) takeoff operations when the effective runway gradient is
other than zero, and 2) landing operations of turbojet-powered airplanes under wet and slippery runway conditions. The increases are not cumulative since the first length adjustment applies to takeoffs and the latter to
landings. After both adjustments have been independently applied, the larger resulting runway length becomes
the recommended runway length.
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The effective runway gradient is added to the runway lengths obtained from the family grouping charts by increasing the distance at a rate of 10 feet for each foot of elevation difference between the high and low points
of the runway centerline. The wet and slippery runways for turbojet-powered airplanes for the 60 percent useful
load curves is increased by 15 percent, or up to a total runway length of 5,500 feet, whichever is less, and the 90
percent useful load curves are increased by 15 percent, or up to a total runway length of 7,000 feet, whichever
is less. It should be noted that no adjustment is necessary for turboprop-powered airplanes.
Based on the data presented above, most of the operations conducted by business jet aircraft at CLM in 2015
were by aircraft in the 75 percent family grouping. However, as stated previously, CLM has a “relatively few”
aircraft from the 100 percent family grouping under evaluation at CLM, so the 100 percent of the turbojet-powered fleet with MTOW greater than 12,500 pounds but less than 60,000 pounds should be utilized to determine
appropriate runway length. As presented in TABLE A4-3, the existing runway length of 6,347 feet accommodates this family grouping at 60 percent useful load regardless of the runway conditions, but is slightly lacking
in accommodating this family grouping for aircraft at 90 percent useful load.

INDIVIDUAL AIRCRAFT RUNWAY TAKEOFF LENGTH ANALYSIS
TABLE A4-4 on the next page presents the takeoff runway length analysis conducted by the most demanding
individual business jet aircraft operating at CLM based on guidelines in Chapter 4 of AC 150/5325-4B using aircraft manufacturer published Airport Planning Manuals (APMs) for determining recommended runway takeoff
lengths. The takeoff runway lengths are adjusted for airport elevation and non-zero effective runway gradients.
The non-zero effective runway gradient adjustment equates to a 10-foot increase in runway length for each one
foot of difference in the runway centerline elevation. The runway lengths provided are categorized for reference
to the 75 percent and 100 percent of the fleet designations that were presented in the TABLES A4-1, A4-2,
and A4-3. Two columns are provided, one calculating runway length according to Standard Day conditions (i.e.,
59° F) and one adjusted for the MNMT of the hottest month at CLM (i.e., 69.1° F). The table also provides the
operations by the individual aircraft for years 2015, 2020, and 2035.
The takeoff runway length requirements for the Bombardier Canadair Challenger 601 and the Gulfstream G550
aircraft exceed the existing 6,347-foot length for Runway 8/26 during Hot Day conditions, but the specified runway lengths for both Standard Day and Hot Day conditions are based on MTOW loadings, which are often not
required for takeoff operations at CLM.
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Table A4-4. Existing Business Jet Runway Takeoff Length Requirements, In Feet
AIRCRAFT

MAXIMUM RUNWAY
RUNWAY
2015
2020
2035
TAKEOFF
LENGTH
LENGTH
OPERATIONS
OPERATIONS
OPERATIONS
WEIGHT
STANDARD
HOT DAY2
(LBS.)
DAY1

Existing Runway 8/26 Takeoff Length Available = 6,347
75% of the Fleet (> 12,500 lbs. to ≤ 60,000 lbs. MTOW)
Learjet 35A

18,500

5,249

5,542

60

50

20

Dassault
Falcon 50 EX

39,700

5,166

5,453

20

40

70

Challenger 300

38,850

5,084

5,367

22

24

36

Learjet 45

20,500

4,711

4,973

24

24

10

Beechjet 400

16,100

4,533

4,785

32

36

26

Cessna Citation
Excel (560XL)

20,200

3,839

4,053

36

35

20

100% of the Fleet (> 12,500 lbs. to ≤ 60,000 lbs. MTOW)
Canadair
Challenger 601

45,000

6,298

6,649

14

16

20

Learjet 60

23,500

5,880

6,207

26

30

40

Dassault
Falcon 2000

35,800

5,727

6,046

10

10

16

Dassault
Falcon 900 EX

48,300

5,686

6,003

18

20

24

Cessna Citation
X (750)

36,100

5,421

5,723

12

14

30

Hawker 800XP

28,000

5,308

5,604

20

24

40

> 60,000 lbs MTOW
Gulfstream
G-IV/G400/
G450

74,600

5,890

6,218

14

16

20

Gulfstream
G-V/G500

76,850

5,482

5,787

50

60

90

Gulfstream
G550

91,000

6,206

6,552

4

8

20

Source: Reid Middleton, Inc. and Mead & Hunt review of manufacturer specific
airplane characteristics for airport planning documents.
Notes: 1 Runway length requirements based on CLM elevation of 291 feet AMSL and Standard Day temperature
of 59° F and include a 176-foot adjustment (increase) due to 17.6-foot runway centerline elevation differential for
Runway 8/26.
2
Runway length requirements based on CLM elevation of 291 feet AMSL and Hot Day temperature of 69.1° F and
include a 176-foot adjustment (increase) due to 17.6-foot runway centerline elevation differential for Runway 8/26.
BOLD text reflects a length that exceeds the existing takeoff runway length.
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INDIVIDUAL AIRCRAFT RUNWAY LANDING LENGTH ANALYSIS
Typically, appropriate runway length analysis for airport design has focused on takeoff requirements, as aircraft
takeoff performance dictates that more runway is needed on takeoff than on landing. However, runway landing
length requirements have become a crucial part of the analysis with changes in the way large turbofan-powered
aircraft are required to operate. The Takeoff and Landing Performance Assessment (TALPA) initiative, which became
effective October 1, 2016, is aimed at reducing the risk of runway overruns by providing airport operators with a
method to accurately and consistently determine runway conditions when a paved runway is not dry. The information enables airplane operators, pilots, and flight planners to determine the distance required to stop on a wet or
contaminated paved runway in a more accurate manner. While this initiative is focused primarily on assessing and
reporting runway pavement conditions through the use of a new assessment tool, it also acknowledges that landing performance data determined in compliance with part 25 during flight-testing and included in Airplane Flight
Manuals (AFMs) is not representative of everyday operational practices (e.g., FAA Notice N 8900.375). Landing
distances published in AFMs are shorter than actual landing distance in normal operations because rules applicable
to normal operations require the addition of variable factors when determining minimum operational field lengths.
Additionally, FAA AC 91-79A, Mitigating the Risks of a Runway Overrun Upon Landing, dated September 17, 2014,
provides ways for pilots and aircraft operators to identify, understand, and mitigate risks associated with runway
overruns during the landing phase of flight, and provides operators with detailed information to use for developing
company standard operating procedures to mitigate those risks. The National Transportation Safety Board (NTSB)
concluded that the FAA should provide current and comprehensive guidance regarding the risks associated with
tailwind landings and raise awareness of the reduced margins of safety during tailwind landing operations, especially on wet or contaminated runways. These recommendations are also included in AC 91-79A.
Landing distances for large transport aircraft determined during certification tests are aimed at demonstrating the
shortest performance distances for a given aircraft weight with a test pilot at the controls. Additionally, they are
established with full awareness that operational rules for normal operations require the addition of factors to determine minimum operational field lengths. Therefore, the landing distances determined for large aircraft are much
shorter than the landing distances achieved in normal operations. Additionally, in accordance with FAA certification rules, the FAA-approved Airplane Flight Manual (AFM) data are determined only for dry runway conditions.
Some manufacturers provide supplemental FAA-approved AFM data for operation on wet grooved runways, and
some manufacturers may also provide supplemental advisory landing distance data for conditions beyond those
required by regulation. However, they are not to be used in lieu of the safety margins included AC 91-79A.
TABLE A4-5 presents the landing runway length analysis conducted for the most demanding individual business
jet aircraft regularly operating at CLM using guidelines in Chapter 4 of AC 150/5325-4B and the aircraft manufacturer published APMs for determining recommended runway landing lengths. The landing runway lengths are
adjusted for airport elevation (i.e., 291 feet AMSL) and MNMT of the hottest month (i.e., 69.1° F). The table also
provides the operations by the individual aircraft for years 2015, 2020, and 2035.
The dry runway lengths are further adjusted based on Title 14 of the Code of Federal Regulations (14 CFR) Part
91.1037(b) and Part 135.385(b) 60 PERCENT RULE, which govern the percentage of effective landing runway
length at the destination or alternative airport of turbine-powered large transport category aircraft. 14 CFR
Part 91.1037(c)(2) and Part 135.385(f) 80 PERCENT RULE applies to eligible on-demand operators of turbinepowered large transport category aircraft with operations specifications (OpSpecs) and management specifications (MSpecs) permitting the operation at a particular destination or alternate airport. The 60 percent and/or
80 percent rules are applied to unfactored landing distances provided in the AFM to adjust for safety margins
not accounted for in the aircraft certification process. Additionally, according to 14 CFR Parts 91.1037(e) and
135.385(d), the effective landing runway length is adjusted by another 15 percent for wet/slippery runway conditions, which occurs frequently at CLM, to further mitigate the risk of a runway overrun. CFR Part 91 prescribes
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rules governing the operation of aircraft within the United States. 14 CFR Part 135 prescribes rules governing the
air transportation of persons or property for compensation or hire (i.e., charter, on demand, or air taxi operators), are issued a commercial operating certificate, and when operating turbojet engine powered aircraft have
a passenger seat configuration of 30 or less seats.
Several aircraft runway landing length requirements exceed the Runway 26 available landing length of 4,993
feet when adjusted for the 60 percent or 80 percent rules and for wet runway conditions. As with the takeoff
runway length analysis, the landing conditions are based on Maximum Landing Weight (MLW) loadings, which
are often not required for landing operations at CLM.

Table A4-5. Existing Business Jet Runway Landing Length Requirements, In Feet

AIRCRAFT

FAA
ACTUAL
LANDING
LENGTH
(OVER 50’
OBSTACLE)

DRY
RUNWAY
LENGTH
(60%/80%
RULE)1

WET
RUNWAY
LENGTH
(60%/80%
RULE) 2

Existing Runway 8 Landing Length Available

6,347

Existing Runway 26 Landing Length Available

4,993

2015
2020
2035
OPERATIONS OPERATIONS OPERATIONS

75% of the Fleet (> 12,500 lbs. to ≤ 60,000 lbs. MTOW)
Learjet 35A

2,900

5,206/3,905

5,987/4,491

60

50

20

Dassault
Falcon 50 EX

4,875

8,752/6,564

10,065/7,549

20

40

70

Canadair
Challenger 300

2,600

4,668/3,501

5,368/4,026

22

24

36

Learjet 45

2,668

4,790/3,592

5,508/4,131

24

24

10

Beechjet 400

3,514

6,309/4,732

7,255/5,441

32

36

26

Cessna Citation
Excel (560XL)

3,180

5,709/4,282

6,565/4,924

36

35

20

100% of the Fleet (> 12,500 lbs. to ≤ 60,000 lbs. MTOW)
Canadair
Challenger 601

2,715

4,874/3,656

5,605/4,204

14

16

20

Learjet 60

3,420

6,140/4,605

7,061/5,296

26

30

40

Dassault
Falcon 2000

5,220

9,372/7,029

10,777/8,083

10

10

16

Dassault
Falcon 900 EX

3,660

6,571/4,928

7,557/5,667

18

20

24

Cessna Citation
X (750)

3,400

6,104/4,578

7,020/5,265

12

14

30

Hawker 800XP

2,650

4,758/3,568

5,471/4,103

20

24

40
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AIRCRAFT

FAA
ACTUAL
LANDING
LENGTH
(OVER 50’
OBSTACLE)

DRY
RUNWAY
LENGTH
(60%/80%
RULE)1

WET
RUNWAY
LENGTH
(60%/80%
RULE) 2

2015
2020
2035
OPERATIONS OPERATIONS OPERATIONS

> 60,000 lbs MTOW
Gulfstream
G-IV/G400/G450

3,260

5,853/4,390

6,731/5,048

14

16

20

Gulfstream
G-V/G500

3,100

5,565/4,174

6,400/4,800

50

60

90

Gulfstream
G550

2,770

4,973/3,730

5,719/4,289

4

8

20

Source: Reid Middleton, Inc. and Mead & Hunt review of manufacturer
specific airplane characteristics for airport planning documents.
Notes: 1 Runway length requirements based on CLM elevation of 291 feet AMSL a Hot Day temperature of 69.1°
F, and include an adjustment (increase) for FAA’s 60 percent and 80 percent landing rule.
Runway length requirements based on CLM elevation of 291 feet AMSL, a Hot Day temperature of 69.1° F, and
include an adjustment (increase) of 15 percent for wet/slippery runways.

2

BOLD text reflects a length that exceeds the existing Runway 26 landing runway length of 4,993 feet.

CONCLUSION – NON-REGULAR USE AIRCRAFT RUNWAY LENGTH
As presented in the Weather and Wind Analysis section of Chapter 4, Facility Requirements, the all-weather
wind conditions at CLM favor the use of Runway 26 by nearly 19 percent compared to Runway 8 in consideration
of the 13-knot crosswind component. The IFR wind conditions favor Runway 26 by more than 14 percent in
consideration of the 13-knot crosswind component. Most aircraft approaching CLM do so from the east. Except
when meteorological conditions dictate that aircraft utilize the ILS approach to Runway 8, it is more economical
and sustainable for most aircraft operators to use Runway 26 for landing. Thus, it is prudent that Runway 26
provide adequate runway landing length for users of CLM, especially the operators of turbine-powered large
transport category aircraft.
The analysis presented in TABLE A4-5 demonstrates that the 4,993-foot landing distance provided by Runway
26 is lacking when compared to the factored landing length requirements of the large turbine-powered business
jet aircraft that frequent CLM. While it is recognized that the hot day conditions and MLW do not always exist,
by using these conditions it does provide the maximum safety benefits to landing aircraft for mitigating runway
overruns risks. Therefore, based on this non-regular use aircraft runway length analysis, it is recommended that
the Port of Port Angeles evaluate ways and means to regain, to the extent practical, the entire Runway 26 landing length of 6,347 feet.

A6-x

Appendix Seven
CLM RECYCLING PLAN FINAL DRAFT

William R. Fairchild International Airport
Master Plan Update - Working Paper 2

A7-i

Airport Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

TABLE OF CONTENTS
Table of Contents ........................................................................................................................ i
Executive Summary ....................................................................................................................1
1. Introduction ..........................................................................................................................1
Regulatory Background and Project Purpose .................................................................................. 1
Airport Description ........................................................................................................................... 2
Waste Definitions and Plan Focus ................................................................................................... 2
Key Airport Buildings and Plan Scope ............................................................................................ 3
2. Existing Program ..................................................................................................................4
Drivers................................................................................................................................................ 4
Alignment with Local Programs ...................................................................................................... 4
Infrastructure ..................................................................................................................................... 5
Operation and Maintenance Requirements / Roles and Responsibilities .................................... 11
Current Waste Reduction, Reuse, And Recycling Efforts............................................................ 11
Tracking and Performance.............................................................................................................. 12
3. Waste Audit ........................................................................................................................ 12
Quantity and Sources ...................................................................................................................... 13
Composition..................................................................................................................................... 13
Purchases ......................................................................................................................................... 15
4. Review of Waste Management Contracts ............................................................................ 15
Custodial and Waste Hauling Contracts ........................................................................................ 16
Tenant Leases .................................................................................................................................. 16
Airport Minimum Standards........................................................................................................... 16
Expiring Leases and Contracts ....................................................................................................... 16
Funding ............................................................................................................................................ 16
5. Recycling Feasibility .......................................................................................................... 16
Commitment and Support ............................................................................................................... 17
Technical and Economic Factors ................................................................................................... 17
Recycling, Landfill, And Energy-From-Waste Facility Requirements ....................................... 18
Guidelines and Policies ................................................................................................................... 19
6. Cost Savings or Revenue Generation .................................................................................. 23
7. Recommendations .............................................................................................................. 23
Objectives and Targets.................................................................................................................... 23
Tracking and Reporting .................................................................................................................. 24
Reduce and Reuse ........................................................................................................................... 24
i

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

Donation of Food, Beverages, And Toiletries ............................................................................... 25
Recycle and Compost ..................................................................................................................... 25
Education and Outreach .................................................................................................................. 27
Containers and Bins ........................................................................................................................ 28
Signage and Labeling ...................................................................................................................... 28
Other Recommendations................................................................................................................. 29
Continuous Improvement ............................................................................................................... 30
Recommendations Summary .......................................................................................................... 31
8. Conclusion.......................................................................................................................... 31
9. References .......................................................................................................................... 33

ii

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

EXECUTIVE SUMMARY
The William R. Fairchild International Airport (CLM) is owned and operated by the Port of Port
Angeles (the Port). The Port is updating the airport master plan and is including planning for
solid waste in keeping with the FAA Modernization and Reform Act of 2012 (FMRA)
requirements. The purpose of this task is to evaluate CLM’s existing waste program and provide
recommendations to increase landfill diversion through waste reduction, reuse, recycling, and
other strategies.
The consultant conducted a data collection call with the Port’s staff to develop a baseline and
identify areas of opportunity to divert waste from the landfill. The consultant developed
recommendations appropriate for CLM’s waste stream based on the baseline information and
identified opportunities.
Highlights of these recommendations include:

•
•
•
•
•
•
•

Establish goals and objectives
Continue paper, plastic, aluminum, and cardboard recycling and expand to other areas
Educate visitors, employees, tenants, and contractors
Supplement, right size, collocate, and standardize recycling stations and garbage cans
Install signage, specifically near waste and recycling containers
Update contracts/leases and establish purchasing policy
Maintain and improve waste program according to Plan Do Check Act cycle

This range of recommendations will allow the Port the flexibility to implement those that are
compatible with changing conditions and available resources, while providing the opportunity to
increase landfill diversion over time through a phased, comprehensive program.
1. INTRODUCTION
Regulatory Background and Project Purpose
Section 132(b) of the FMRA expanded the definition of airport planning to include “developing
a plan for recycling and minimizing the generation of airport solid waste.” FMRA Section 133
added a requirement that airports that prepare or update a master plan and receive Federal
Aviation Administration (FAA) Airport Improvement Program (AIP) funding ensure that new or
updated master plans address issues related to solid waste recycling. These issues include:

•
•
•
•
•

the feasibility of solid waste recycling
minimizing the generation of solid waste
operation and maintenance requirements
review of waste management contracts
the potential for cost savings or revenue generation.
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In September 2014, the FAA released a memorandum titled “Guidance on Airport Recycling,
Reuse, and Waste Reduction Plans.” This memo details the FAA’s expectations and suggestions
for an airport’s recycling plan. To comply with FMRA and according to the FAA’s guidance
memo, the Port is preparing this recycling, reuse, and waste reduction plan. The purpose of this
plan is to document and assess the Port’s existing waste program based on the factors listed
above and to recommend improvements.
An airport’s waste program and documented plan depend on several factors including:

•
•
•
•
•
•

the size, location, and layout of the airport
the amount and type of waste generated
markets for recyclable commodities
costs for recycling
available local infrastructure
the willingness of an airport and its tenants to implement recycling and other strategies.

The extent and accuracy of available information governed the content of this plan.
Airport Description
CLM is classified as a regional commercial service airport and is located west of the City of Port
Angeles, Washington (the City) in Clallam County (the County). CLM is owned and operated by
the Port of Port Angeles (the Port). CLM serves the needs of the Olympic Peninsula including
Clallam, Jefferson, and portions of Mason Counties. CLM is a public-use facility and is included
in the FAA National Plan of Integrated Airport Systems (NPIAS).
CLM serves commercial, general aviation (GA) and military activity. In fiscal year 2017, CLM
experienced approximately 1,168 total passengers (584 enplanements), 25,158 total aircraft
operations, and had 43 based aircraft.
Waste Definitions and Plan Focus
Municipal Solid Waste (MSW) consists of everyday items that are used and then discarded.
There are six primary types of MSW generated at airports:

•

General MSW consists of common inorganic waste, such as product packaging,
disposable utensils, plates and cups, bottles, and newspaper. Less common items, such as
furniture and clothing, are also considered general MSW.

•

Food waste is either food that is not consumed or the waste generated and discarded
during food preparation. Food waste and green waste make up a waste stream known as
“compostable” waste.

•

Green waste consists of tree, shrub and grass clippings, leaves, weeds, small branches,
seeds, pods and similar debris generated by landscape maintenance activities. Green
waste and food waste together may be referred to as “compostables.”
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•

Deplaned waste is a specific type of MSW that is removed from passenger aircraft. These
materials include bottles and cans, newspaper and mixed paper, plastic cups, service
ware, food waste, food soiled paper, and paper towels.

•

Construction and Demolition Waste (C&D) is generally categorized as MSW and is any
non-hazardous solid waste from land clearing, excavation, and/or the construction,
demolition, renovation or repair of structures, roads, and utilities. C&D waste commonly
includes concrete, wood, metals, drywall, carpet, plastic, pipes, land clearing debris,
cardboard, and salvaged building components.

This plan focuses on the management of MSW and other materials that can be recycled or
disposed of in a landfill. This plan does not address the management of other types of waste,
specifically:
•
•
•
•
•

hazardous waste
universal waste
industrial waste
waste from international flights
C&D waste that is subject to special requirements or requires special handling (asbestos,
lead, and others).

The handling, recycling, and disposal of these materials are regulated by federal, state, and local
laws.
Key Airport Buildings and Plan Scope
CLM’s buildings include a terminal building, ARFF facility, maintenance building, FedEx
hangar, and general aviation facilities.
Terminal Building
The terminal building is in the southeast portion of airport property. The terminal building is
comprised of FBO offices, waiting facility for charter passengers, a training center, and U.S.
Customs and Border Patrol offices. The terminal also contains a café /concession area that is
currently vacant. Rite Brothers Aviation is the full-service FBO providing aircraft services, such
as fuel, pilot training, and aircraft services and maintenance. The FBO occupies several offices in
the terminal building and conducts aircraft maintenance in three hangars adjacent to the terminal
building.
ARFF Facility
The aircraft rescue and firefighting (ARFF) facility is co-located within the open T-hangars in
the west GA area. This unmanned facility houses equipment and activities related to emergency
response.
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Maintenance Hangar
The maintenance building is located within the North Industrial Park. Some of the maintenance
equipment is stored in one of the old FBO hangars in the west GA area. This building houses the
snow plow, a sweeper, and other similar equipment
General Aviation Facilities
The general aviation (GA) facilities are located to the west and east of the terminal building.
Plan Scope
According to FAA guidance, areas over which the Port has “direct control” or “influence” should
be included in the Recycling, Reuse, and Waste Reduction Plan; areas outside of the Port’s
control or influence may be excluded. The Port has direct control over operations and activities
related to waste management in these areas:

•

Terminal Building
o
public use spaces (charter passenger waiting area, restrooms)
o
FBO offices

•
•

ARFF Facility
Maintenance Hangar

In addition, the Port can influence the management of waste and recyclables in tenant spaces
through lease agreements and contracts, including:

•

Terminal Building
o
Café /concession area (when in operation)
o
Other Tenant areas
§
Rite Brother’s Aviation
§
U.S. Customs and Border Patrol (CBP)

•

Airside Tenants
o
FedEx

The Airport Industrial Park located on the northeast portion of airport property is operated by the
Port. The Airport Industrial Park is not included within the scope of this Plan.
2. EXISTING PROGRAM
Drivers
The Port does not have a formal waste diversion or recycling program. However, the Port’s staff
indicated to the project team that they are open to such a program, including coordination with
tenants regarding their participation.
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Alignment with Local Programs
All cities and counties in the state of Washington are required to maintain a solid waste
management plan. Clallam County produced the Comprehensive Solid Waste Management Plan
Update in 2014. This plan includes the roles and responsibilities of the county and residents for
the collection, transfer, and disposal of waste and management of related facilities.
The Port contracts with the County’s waste hauler, Murrey’s Olympic Disposal for waste
collection services at CLM. Murrey’s Olympic Disposal is the primary waste and recycling
hauling contractor for CLM and the County. Waste collected from Clallam County taken to the
Regional Transfer Station operated by Waste Connections (Murrey’s parent company), which
accepts solid waste, recyclables, and yard waste. The transfer station is located approximately
three miles northwest of CLM. Waste Connections then compacts and ships the waste to
Roosevelt Landfill, which is located approximately 360 miles southeast of CLM in Roosevelt,
Washington. The City also has a Moderate Risk Waste facility that accepts household hazardous
waste.
Infrastructure
Employees, tenants, and visitors at CLM have access to a network of trash cans, recycling bins,
and dumpsters. The trash cans are lined/fitted with bags, while the small deskside recycling bins,
primarily located in the FBO offices, are not. Two 300-gallon waste containers and a single 2yard dumpster for cardboard are located outside the terminal, within the fenced area. A 65gallon recycling cart is located near the terminal building, which accepts comingled recyclable
items, such as paper and plastic. Waste oil collection bins are located near the fuel farm. The fuel
farm also contains a large trash bin for solid waste.
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Figure 1 Trash Receptacle Near Terminal Entrance. Bins located near high traffic areas help
promote waste minimization efforts.

Figure 2- Recycling bin with comingled recyclables located within the FBO offices.
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Figure 3- Trash bin lined with a plastic liner located within the terminal building. (one of three)

Figure 4- Waste container (left) and cardboard bin (right) used by terminal tenants. All
receptacles are located within a fenced area on airport property.

7

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

Figure 5- Waste Connections, Inc. recycling cart used by terminal tenants near backdoor exit.

Figure 6- Waste container used by FedEx, near terminal parking lot.

8

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

Figure 7- Waste container near fuel farm.

Figure 8- FIA oil collection bins
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Figure 9- Waste containers near the GA hangars

Figure 10- CRTC cardboard bin, waste containers (2) and recycling cart. CLM has a similar size
cardboard bin for terminal use.
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The bins, carts, and dumpsters used for waste and recyclable materials generated in the terminal
are positioned within a landside fenced enclosure adjacent to the terminal building. The two 300gallon waste containers are used for solid waste from the terminal building. The FBO has a
dumpster for their own use.
Waste materials (food waste and other MSW) are collected from the dumpster weekly. These
materials are transported for disposal at the Regional Transfer Station. Recyclable materials
(comingled paper, plastic, and aluminum, as well as cardboard) are collected weekly and
transported to a recycling facility at the landfill where they are transported to Tacoma. There,
they are sorted and shipped to markets worldwide. Glass is not collected with the comingled
recyclables pickup but is accepted at the transfer station.
Operation and Maintenance Requirements / Roles and Responsibilities
FBO staff maintain the terminal and perform housekeeping duties in this facility, including
taking the waste and recycling to the appropriate receptacles. As noted above, CLM’s waste
collection contractor is Murrey’s Olympic Disposal.
Current Waste Reduction, Reuse, And Recycling Efforts
Waste Reduction
Also called “waste minimization,” waste reduction refers to reducing the volume of waste
produced at its source. This can be accomplished through changing habits and practices, such as
printing and purchasing. The Port may employ the following practices to reduce the total amount
of waste generated:

•
•
•
•

Double sided printing in the offices
Email and internal websites for inter-office communication
Shared drives for storage of documents
Computer software to receive fax messages

Reuse
In a waste management context, reuse refers to using materials and items more than once and as
many times as possible before disposal. Reuse can include using items and materials for the
original purpose or repurposing something for a different use. Reuse can require purchasing
durable materials and items instead of disposable or single use options.
The Port may currently reuse:

•

Ceramic coffee mugs and durable silverware, plates, bowls, and cups (instead of plastic,
paper, or Styrofoam) in breakrooms/offices

•
•

Office supplies, including monitors, keyboards, and lamps
Towels/rags in maintenance areas
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Office furniture, such as desks and chairs

Recycling
Using the infrastructure and resources described above, the Port currently recycles two streams at
CLM:

•
•

Cardboard
Comingled paper, plastic bottles, and aluminum cans.

Most of the cardboard generated at CLM is in the form of shipping boxes. The paper stream
includes printer paper, mail, envelopes, and other paper from the FBO and car rental offices as
well as other paper items such as newspapers and magazines collected in the public areas of the
terminal. The plastic and aluminum streams are primarily made up of beverage containers,
collected from the offices and public terminal areas.
Construction and Demolition Debris, Green Waste, And Other Waste
The Port reuses construction and demolition materials where possible. Yard waste is disposed of
on site or taken to the Regional Transfer Station where it is composted and mixed with biosolids.
This compost is then sold to the public.
Tenant Efforts
Some tenants at CLM may be recycling on their own. In some instances, these tenants may be
using CLM’s bins and dumpsters.
Tracking and Performance
The Port does not currently track overall waste generation, recycled material volume, or other
metrics. The Port does not have specific waste or recycling objectives, targets, or goals.
3. WASTE AUDIT
To inform the Waste Audit for CLM, the Port staff provided information regarding:

•
•
•
•

airport buildings and facilities
areas that generate waste
the types of waste generated in each area
the materials that are currently being recycled.

The consultant evaluated the information and records provided by the Port staff, as well as
aviation industry waste and recycling trends to identify the source, composition, and quantity of
waste generated at CLM (including areas under the Port’s direct control or influence). The
consultant then used this information to identify opportunities to improve and monitor program
effectiveness.
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Quantity and Sources
The 300-gallon waste container is serviced weekly. The invoices do not detail the collection
frequency for the cardboard or recycling. However, CLM has one 65-gallon recycling cart and a
single 2-yard cardboard recycling bin. Based on a 50 percent load factor (assuming the cardboard
bin and comingled recycling bin are at half-capacity) and conversion factors from the EPA, the
consultant estimated that CLM recycled approximately 970 pounds of comingled recyclables per
year and approximately 1,320 pounds of flattened cardboard per year. CLM’s total recycling
weighs approximately 2,290 pounds. Using this total and dividing it by the total waste generated
(recycling and landfill), CLM’s recycling rate is estimated to be 18 percent.
Programs that focus on Port and FBO employees who are regularly in the facility may represent
the best opportunities to reduce waste generation and increase landfill diversion. A physical
waste sort could provide more detailed information about the amount and proportion of waste
generated in total and by each area, activity, and tenant, but was not included in this plan.
Composition
Based on the activities taking place at CLM, a varied waste stream can be expected. According
to industry case studies and previous waste planning projects, an airport’s waste stream is
approximately 40 percent recyclable, 35 percent compostable, and 25 percent waste that cannot
be recycled or composted due to current technologies and, as a result, must be placed in a
landfill.
Table 2 lists each area included in the scope of this plan and the type(s) of waste likely generated
there.
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Terminal
Offices, waiting area,
restrooms, and
breakrooms

x

x

x

x

x

Tenant areas
FBO Offices,
Café
x
(when in operation),
Vending Machines (2)

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Rental Car areas
Offices, counters,
return areas,
breakrooms
ARFF Facility

Maintenance Hangar

x

x

x

x

x
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Newspapers

Office Paper
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x
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x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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A physical waste sort could provide more detailed information about the specific composition of
waste at CLM. This information may include:

•
•

Types of items included in each general category

•

Recovery rate for recycling (the proportion of recyclable items that are segregated
properly).

Contamination rate of the recycling stream (items that are not recyclable in the recycling
bins)

The data from a waste audit can also be used to identify opportunities to improve the
composition of the waste stream (by item substitution, by improving recycling to reduce the
volume of waste, and others).
Toiletries, Food, And Beverages - TSA Restrictions
CLM does not have a Transportation Security Administration (TSA) checkpoint. Because of this,
items that are typically disposed of at TSA checkpoints (liquids, toiletries, food items, among
others) may not be generated in high quantities at CLM.
Purchases
The Port does not currently track the quantity and type of disposable items and supplies
purchased for the facility. This information could provide insight on some of the materials
coming into CLM which will go back out as waste (other materials are brought on-site by
visitors, staff, and tenants). The purchase list may include:

•
•

Items that have reusable or recyclable alternatives (foam cups)

•

Items that indicate scale of the activity at CLM (paper towel and garbage bags).

Items that could be eliminated (by converting paper forms to digital to reduce paper
waste generated)

4. REVIEW OF WASTE MANAGEMENT CONTRACTS
As noted in Section 1, the FMRA lists the review of waste management contracts as an element
of addressing solid waste recycling at an airport. The FAA memorandum titled “Guidance on
Airport Recycling, Reuse, and Waste Reduction Plans” explains that the purpose of reviewing
these contracts is to “identify opportunities for improving (waste) program scope and efficiency,
as well as identify constraints.”
In general, the Port’s contracts and leases address general housekeeping requirements. These
contracts and leases do not explicitly require conformance with the Port’s recycling and related
efforts. The following sections describe the content of the Port’s contracts related to waste and
recycling.
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Custodial and Waste Hauling Contracts
The Port does not contract for custodial services for the areas under airport control; these areas
are maintained by the FBO and tenants. The Port contracts with the City’s waste hauler,
Murrey’s Olympic Disposal. A contract between the Port and Murrey’s was not available for
review under this project.
Tenant Leases
The Port’s agreement with the FBO is a commercial lease. This lease requires the tenant to
maintain the hangar, which includes cleaning and the removal of all equipment, personal
property, office reception counters, and any other types of improvements, prior to moving out of
the rented space. Contracts between the Port and other tenants were not available for review
under this project.
Airport Minimum Standards
CLM’s Minimum Standards require all tenants to provide suitable metal receptacles for the
storage of oil, waste, and rags. The Minimum Standards include a section on waste fluid
disposal: “No petroleum products shall be dumped or allowed to spill on any airport property,
including ditches, sewers, paved or unpaved surfaces. Lessees may dispose of waste oil in
approved containers provided by the Port of Port Angeles at the airport or may transport waste to
an approved disposal location off airport property.” The Minimum Standards also prohibit the
burning of trash or refuse on airport property.
Expiring Leases and Contracts
Specific information regarding the expiration, extension, and/or renewal dates of CLM’s
numerous leases was not reviewed under this project. As outlined in the FAA guidance memo,
“this information can signal the next opportunity to add recycling, reuse, and waste reduction
objectives to existing leases and contracts.”
Funding
The Port pays for waste collection services under CLM’s operating budget. The Port provided a
year’s worth of utility invoices that contain the balances for electricity and solid waste each
month. These invoices include detailed information on the size of the containers and total energy
consumption for the year. The trash collection and recycling are paid for by the Port. Further
detailed information is discussed in Section 6.
5. RECYCLING FEASIBILITY
Many factors impact the feasibility of recycling at CLM; some are universal, and others, specific
to the facility. The following sections describe the more influential of these factors.
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Commitment and Support
The willingness of the Port and its contractors and tenants to commit to and support the facility’s
waste program are critical to the success of such a program. Without the commitment of
resources such as funding, labor and time, space, and access to secure areas, a waste
management program could struggle.
Airport Policy and Contractor Dedication
The City and County are supportive of the State’s goals of waste minimization. The Port is
dedicated to supporting the waste reduction efforts statewide.
The County’s waste management contractor, Murrey’s Disposal is dedicated to “operate with
safety, integrity, customer service, and offer a great working environment.” These commitments
and goals align with the Port and the County’s waste management goals.
Technical and Economic Factors
Local Markets and Infrastructure
Markets for recycled materials fluctuate widely based on many factors and interactions. Local
waste haulers typically accept materials that can be recycled cost-effectively in the area.
Manufacturers purchasing recycled material want it to be predictable and ready for use.
Therefore, recycling facilities are particular about what materials they accept and prefer
materials that are of high value, clean, and easy to separate.
The materials listed in Table 3 are accepted under the City’s commercial recycling program. As
noted above, inclusion in such programs typically indicates that the market and/or infrastructure
for these materials is strong. The Port currently recycles several of the materials acceptable under
the City’s commercial recycling program.
Table 3: Materials Accepted for Commercial Recycling in the City of Port Angeles
Recyclable Materials – Port Angeles Commercial Program
Cardboard
Tin and aluminum
Plastic bottles, tubs, and jugs
Mixed paper, newspaper, magazines
Glass
Source: City of Port Angeles - Recycling
https://wa-portangeles.civicplus.com/249/Recycling-Yard-Waste-Collection
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Logistical Considerations and Constraints
To maintain a waste program at CLM, certain elements must be in place including:

•
•
•
•

A proactive and engaged staff
A willing and affordable hauling contractor
Space for bins, dumpsters, and compactors
Access to secure areas of the facility (including airside ramps and sterile terminal areas).

At this time, it appears staff support, waste hauling services, space, and airport access are
available to support the implementation of the waste program at CLM.
Contractual Issues
A detailed evaluation of the Port’s contracts is not included in this report. The Port and the waste
and recycling collection contractor will need to continue to collaborate to support the facility’s
waste program.
Recycling, Landfill, And Energy-From-Waste Facility Requirements
The recycling facility and landfill that accept waste from CLM have specific acceptance criteria
and requirements. Adherence to these specifications protects the safety of employees handling
these materials, the integrity and operation of the equipment and infrastructure used to transfer,
sort, and convert these materials, and the value of the recyclable stream.
Components that seem recyclable (plastic, glass, or metal parts) comprise some items that may
be generated at CLM. However, the recycling facility has specific material standards, so it is
important that non-recyclable items are not included in the facility’s recycling stream.
Waste items that may be generated at CLM, but are prohibited at the recycling facility include:

•
•
•
•

•
•
•
•

Aluminum foil
General household waste
Glass (not accepted for curbside or dropoff recycling)

Plastic bags
Plastic cups
Hazardous materials containers
Other garbage

Paper drink cartons

Waste material that may be generated at CLM but is prohibited by the Regional Transfer Station
includes hazardous waste, C&D waste, and electronics. These items must be managed through
hazardous waste or universal waste programs or disposed of at a specialized landfill.
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Costs
The Port strives to be as self-sustaining as feasible; therefore, it is imperative that programs
implemented and maintained at the facility, including recycling, are as cost-effective as possible.
Guidelines and Policies
To evaluate CLM’s waste plan in the context of local, state, and national requirements, the
consultant reviewed federal, State of Washington, and local waste and recycling regulations and
policies/factors.
Federal
At the federal level, the United States Environmental Protection Agency (EPA) is responsible for
developing a solid waste management program under the Resource Conservation and Recovery
Act (RCRA) and related policies and guidance. RCRA provides the framework for management
of hazardous and non-hazardous waste. All generators of hazardous waste, including airports, are
required to comply with RCRA and all other federal waste laws and regulations.
As described in Section 1, the FAA’s definition of “airport planning” was updated in 2012
through FMRA to include planning for recycling and waste minimization. The Port is required to
address solid waste as part of airport master planning. The FAA provides guidance on airport
waste and recycling in the September 2014 memo on the topic as well as in a synthesis document
prepared in 2013 (both available on the FAA’s website).

19

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

So
urc

e:
Un
ite
dS
tat
es
En
v

iro
nm
en
tal

Pro

tec

tio
nA

ge
nc
y

The EPA has developed a hierarchy of waste management strategies. This hierarchy, shown
below, ranks these strategies from most- to least-environmentally preferred and places emphasis
on reducing, reusing, and recycling.
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In addition to the general waste management hierarchy, the EPA has also developed a preference
ranking of management strategies for food waste, as shown below.

State
The State of Washington (the State) requires local governments to produce a comprehensive
solid waste management plan (SWMP). The Revised Code of Washington (RCW) section
70.95.080 states, “Each County within the State, in cooperation with the various cities located
within such county, shall prepare a coordinated, comprehensive solid waste management plan.”
The purpose of the plan is to prevent land, air, and water pollution, and to preserve resources of
the State. This plan helps guide the solid waste management efforts to meet the needs of each
city and county within the State.
The Washington Department of Ecology (DOE) has primary authority for waste management at
the State level. The DOE assists local governments in developing the solid waste management
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plans, provides resources for the development of such plans, and reviewers the waste facility
permits for conformance with state law. The DOE’s website offers a collection of information
and resources for waste management within the State and can serve as a valuable resource for the
Port’s waste and recycling efforts.
The State does not have mandatory collection laws, a container deposit program, or disposal bans
for recyclable materials, but it does mandate solid waste planning. The State requires that all
counties establish a Solid Waste Advisory Committee (SWAC) with the responsibility to develop
solid waste programs and polices (under RCW 70.95.090). Clallam County has established a
SWAC in compliance with the State law.
The RCW requires that the DOE develop and periodically update a solid and hazardous waste
management plan, also known as the Beyond Waste Plan. This plan aims to improve the waste
management systems within the State, to eliminate waste and toxics, and to use remaining wastes
as resources. This plan identifies five of the following goals:

•
•
•

Reduce most waste and use of toxic substances in Washington’s industries
Reduce small-volume waste from businesses and households
Expand the recycling system in Washington for organic waste such as food wastes, yard
waste, and crop residues

•
•

Reduce the negative impacts from the design, construction, and operation of buildings
Develop a system to measure progress in achieving the goals.

The State’s laws and plans allow the local governments to implement programs to meet the
statewide mandatory and individual voluntary goals.
State law requires airports that receive scheduled commercial service provide receptacles in its
facility for the disposal of at least two of the following materials: aluminum, glass, newspaper,
plastic, and tin (RCW 70.93.095). CLM currently recycles aluminum, newspapers, and plastic.
Local
The first solid waste management plan for Clallam County was introduced in 1972. Since then,
several updates have been made to reflect the needs of the community. The updated
Comprehensive Solid Waste Management Plan (CSWMP) was prepared with cooperation from
the cities of Port Angeles, Sequim, and Forks, Clallam County’s SWAC, and the DOE. The
CSWMP 2014 Update revised the 2006 plan to comply with state and federal regulations. This
plan was developed in response to the Solid Waste Management Act, which requires counties to
develop a solid waste management plan.
This 20-year plan serves as guidance for local governments for waste management. This plan
includes the recommendations for solid waste management, along with providing a responsible
lead agency and possible funding resources. The 2014 update provides goals and direction for
the collection and handling of solid waste.
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Clallam County’s 2018 recycling rate is estimated to be 26 percent. The SWAC’s recycling rate
goal is 30 percent by 2019 with a long-term goal of 40 percent. The CSWMP promotes
sustainable purchasing policies and education as well as installation of additional recycling
infrastructure within public places. By striving for waste reduction goals stated in the CSWMP,
Clallam County is working to reduce environmental concerns, save money, and create new job
opportunities.
6. COST SAVINGS OR REVENUE GENERATION
The costs associated with a waste program depend on available infrastructure, material markets,
and the type of waste generated at a facility. These costs sometimes include capital costs for
containers, landfill tipping fees, hauling costs, material rebates, and labor. An evaluation of the
potential cost savings and revenue generation opportunities is required for an Airport Recycling,
Reuse, and Waste Reduction Plan according to FMRA.
Port staff provided waste collection invoices for a twelve-month period (October 2017 through
September 2018) for review under this project. These invoices include costs for terminal waste
collection, airfield waste collection, and general waste collection. On average, the Port spends
approximately $4,150 each year on waste collection; including approximately $360 per month
for the collection two 300-gallon waste bins. In addition to this cost, a solid waste utility tax of
$33.55 is added to the bill. This solid waste charges are included on the City’s billing for electric
service.
To estimate approximate annual costs for recycling, information about the charges associated
with the collection of the recycling dumpster and carts and other services is needed. After
supplementing the information compiled and analyzed in this document, the Port can make
informed solid waste management decisions over time. Using the information provided in this
plan and cost information, the Port can begin to analyze the program’s financials, evaluate costs,
and determine if enhancements should be implemented. If expansion of the program is not
technically or economically feasible at this time, this information will help the Port determine
when improvements might be feasible.
7. RECOMMENDATIONS
This section documents recommendations for the Port, including waste reduction, reuse,
recycling, and other strategies, based on the information presented earlier, specifically the waste
existing conditions and feasibility analysis.
Objectives and Targets
It is recommended that the Port set specific, measurable, achievable, realistic, and time-bound
(SMART) goals for its waste program. Having an established set of objectives and targets
provides a basis and foundation for subsequent activities and actions. Progress toward such goals
does require tracking, but can also provide information on progress and improvements, which
can be a valuable marketing and education tool.
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The waste source, quantity, and composition information in Section 3 provides baseline data for
establishing objectives and targets, and Section 5 describes the goal and target established by the
State. The objectives and targets derived from this information can be used to calculate target
levels for CLM. A physical material sort would further inform goal-setting efforts. As noted
above, CLM’s recycling rate is estimated to be 18 percent.
The Port might adopt or use as inspiration for other goals the following potential objectives and
targets as established by the Clallam County SWAC:

•
•

30 percent recycling rate (an increase of 12 percent) within the next 5 years (short term)
40 percent recycling rate after 5 years (long term)

In the absence of established specific objectives and targets, the following sections present
general, universal recommendations for increasing recycling and reducing waste generation at an
airport like CLM.
Tracking and Reporting
As noted in Section 2, the Port does not currently track metrics associated with the waste
management program. It is recommended that the Port begin to regularly estimate and track the
volume of waste sent to the landfill and the volume of material collected for recycling as well as
the costs associated with these services. Trends associated with waste generation, landfilling,
recycling, and cost can be assessed for issues or opportunities for improvement.
CLM’s waste and recycling performance is not currently reported to stakeholders, such as Port
management and employees, CLM tenants, or the community. It is recommended that the Port
proactively provide this information to these groups on a regular basis. The purposes of this
reporting are:

•
•

To remind management employees, tenants, and contractors about the recycling program

•

To solicit feedback and suggestions for improving the recycling program.

To communicate the Port’s commitment to its recycling program and its broader
commitment to sustainability

The frequency of reporting is up to the Port, but it is recommended that reporting be completed
at least annually. The reporting schedule should also be updated as needed to accommodate
changes to the program. The schedule is expected to increase in frequency as the program
evolves and new strategies are implemented in order to introduce new practices and address any
potential concerns, and then return to a lesser frequency as the program is maintained.
Reduce and Reuse
To reduce the facility’s environmental impacts, the Port should focus on moving materials up the
waste management hierarchy. Waste reduction is the most environmentally preferred waste
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management strategy as determined by the EPA. Waste reduction can be accomplished in many
ways, including reusing items.
It is recommended that the Port evaluate the following reduction and reuse strategies to
determine which, if any, are feasible and prudent for implantation:

•

Substituting disposable items with durable alternatives in the administration office and
other staff work areas

•
•

Reusing items and materials where possible
Encouraging reuse by visitors, tenants, and contractors.

Donation of Food, Beverages, And Toiletries
If the Port finds a café tenant, it is recommended that this tenant assess the possibility of
donating edible food to a local food bank, soup kitchen, or shelter for distribution to the
populations they serve. Feeding people is the second preferred strategy for addressing food waste
according to the EPA. Federal and state laws protect organizations that donate food in good faith
from liability. Some organizations will pick up food at the source which reduces the demand on
the Port and concessionaire staff.
Recycle and Compost
Recycling is the second preferred waste management strategy, according to the EPA, after waste
reduction and reuse. Recycling allows waste items to be processed into raw materials to make
new products. The FAA guidance expects an airport’s recycling, reuse, and waste reduction plan
to document, at a minimum, the facility’s existing program to recycle paper, plastic bottles,
aluminum cans, and plastic cups.
Paper
The Port is currently recycling paper (printer paper, mail, envelopes, and other items) collected
from the FBO offices and the public-use areas of the terminal (newspapers and magazines).
Paper is also recycled from the other airport buildings (ARFF facility, maintenance hangar, and
FBO hangars). These paper streams are comingled with other recyclables. Murrey’s Olympic
Disposal collects recyclables from the bin and delivers them to the recycling facility at the
Regional Transfer Station.
It is also recommended that the Port expand the paper recycling program to additional areas, for
example, the rental car company offices, and encourage increased recycling of paper by
employees, tenants, and visitors. Doing so reduces the environmental impacts associated with
landfilling this material and manufacturing virgin paper.
Plastic Cups/Bottles and Aluminum Cans
The Port currently recycles plastic bottles and aluminum cans collected in the terminal building.
It is recommended that the Port continue to recycle plastic bottles and aluminum and expand to
additional areas.
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Cardboard
The City currently contracts with Waste Connections, Inc. for cardboard pickup at commercial
facilities at no additional charge to the business. The Port currently recycles cardboard collected
from the terminal and GA facilities. This material is collected and managed separately from the
comingled recyclable, which protects the value of the cardboard material by creating a single
material stream (more desirable because it reduces contamination from liquids and requires less
processing after collection). It is recommended that the Port continue to recycle cardboard.
It is also recommended that the Port provide feedback to the tenants on the progress and
performance of this program and solicit their feedback regarding improvements that could be
made to increase or support their participation. Promoting this program to all the terminal and
GA tenants could result in additional participation and remind existing participants of the
program’s specific requirements.
Glass
Glass is not currently collected with the co-mingled recyclables since the broken glass can
contaminate other recyclable materials, damage equipment, and pose danger to the sorting crew.
However, glass bottles and jars can be recycled the Regional Transfer Station’s Recycling
Center, County Aire Natural Market, The Blue Mountain Transfer station, and the Port Angeles
Plaza.
With the café currently unoccupied, the amount of glass generated at CLM is likely very low. If
a future tenant decides to operate a café at CLM, it is recommended that the Port coordinate with
the tenant to establish a process for glass recycling. This will require separate the glass from
other recyclable materials. It is also recommended that the Port require recycling in the café
lease, provide feedback to the tenants on the progress and performance of this program, and
solicit their feedback.
Other Recyclables
As other recyclable materials are identified in CLM’s waste stream, it is recommended that the
Port work with the waste hauling contractor to design and implement strategies to separate,
collect, and process these materials. Examples of such materials include plastic bags and film,
Styrofoam, and other similar items that are not currently recyclable, but may be in the future.
Green Waste
It is recommended that the Port evaluate how green waste is managed and explore opportunities
to align CLM’s practices with the waste hierarchy. Opportunities include reducing the generation
of this material at the source (mulching lawnmowers), reusing material where possible (chipped
branches as mulch), composting (via the Regional Transfer Station), and disposing of the
material on or off site as a last resort.
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Food Waste Composting
According to industry case studies, food waste is typically a major component of the waste
stream at an airport (on average, 35 percent). As described in Section 5, the EPA’s food recovery
hierarchy assigns priority to composting of food waste over landfilling this material (after using
it to feed people as discussed under Reduce and Reuse). Composting is the process of
decomposing food and other waste into a nutritious soil additive.
If a future tenant decides to operate a café in the terminal, and a composting facility is found or
established in the area, the Port should consider implementing composting. The specific items
accepted by a composting facility are dependent on that facility’s design and the process used to
break down the waste. Some facilities accept all food waste (including meat and bones and
breads) while others accept only vegetables and fruit.
One option for easing into composting gradually is to first implement a composting program for
coffee grounds generated in the terminal. Coffee grounds have a pleasant odor, are easily
identifiable (therefore easy to separate), are typically uncontaminated by other materials, and are
generated in a predicable manner and quantity. Once tenants are comfortable composting coffee
grounds, other materials can be added by name (banana peels, apple cores, etc.) and/or by type
(fruits, vegetables, etc.) until all food waste appropriate for composting is included.
Paper Products
Once a commercial composting facility is available in the area that accepts paper products, the
Port may wish to collect paper towels and other paper products (napkins and tissues).
Composting is environmentally preferred over landfilling this material. Currently, the
composting facility at the Regional Transfer Station does not accept paper products as
composting materials.
Because CLM’s restrooms are equipped with paper towel dispensers and nearby garbage cans,
the waste stream collected in these cans will primarily consist of paper towels. This stream can
be expected to contain low contamination and a steady volume of material, making it an
attractive material for composting.
No modifications to the paper towel dispensers or garbage bins would be needed to implement
paper towel composting. Alternative bins would need to be conveniently located and clearly
labeled to accept other waste generated in the restrooms that is not paper towel, and the bins
reserved for paper towel should be labeled “Paper Towel Only – Collected for Composting” (or
similar) to instruct use and explain how this material is managed. CLM would also need a
dedicated cart for this material and a procedure to collect and store it separately until it was
collected by the waste hauling contractor for delivery to the composting facility.
Education and Outreach
To improve recycling and waste education, it is recommended that the Port add signage for
visitors, tenants, and staff, and provide brief, clear instructions for waste diversion. Providing

27

CLM Recycling, Reuse, and Waste Reduction Plan

April 24, 2019

clear instructional signage at the waste stations or recycling bins can improve participation and
reduce contamination.
It is recommended that the Port provide simple, on-going training for employees, tenants, and
contractors that explains the waste program, including its purpose and requirements. Such a
training program will promote program participation and compliance, resulting in increased
recycling and reduced contamination. In addition, training can designate a contact and a
mechanism to receive feedback and ideas for improvement.
Once a training and education program is implemented, it is recommended that the Port actively
maintain such a program to facilitate its continued success. The content of trainings should be
updated as the program changes and grows.
Containers and Bins
The existing recycling bins in the terminal building are located within the FBO offices. These are
the only recycling containers located within the terminal building. Additional lined trash cans are
located throughout the terminal building in high traffic areas, such as the entrance and waiting
areas.
It is recommended that recycling containers are placed adjacent to the garbage cans in high
traffic areas of the terminal, as resources allow. Collocation of recycling containers with garbage
cans has been shown to decrease contamination and increase recycling participation.
The recycling containers and garbage cans should include top facing signage and restrictive lids.
These have been shown to educate and to instruct tenants and visitors to separate materials
appropriately. It is important to ensure that the schedule of services for these bins is rightsized
for the existing and future volume of materials collected under the program and future
improvements.
The design of the garbage cans varies by location at CLM. As these containers are retired or
replaced, the Port may want to consider standardizing the shape and color of the containers to aid
in recognition. It is recommended that the Port install additional recycling bins in new areas as
they are added to the program and resources allow.
FBO staff and tenants conduct the day to day waste-related activities within the terminal and GA
facilities. Their insight is valuable in improving and maintaining the waste diversion program at
CLM. Information on which containers are underused or undersized can help determine changes
to the location and size of existing and future recycling stations, recycling containers, and
garbage cans.
Signage and Labeling
The Port should begin the installation of recycling signage throughout the terminal and GA
facilities. Signage and labeling for waste bins in CLM should contain color, images, and short,
clear, instructive text to improve the understanding of items that are recyclable and items that
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should be thrown away. The signage and labeling should be placed adjacent to the trash cans and
recycling bins.
Other Recommendations
In addition to the strategies recommended above, the following strategies are recommended for
the Port’s waste program.
Contracts and Leases
As described in Section 4, contracts are a vehicle through which the Port influences tenant
behavior, which can include recycling. As contracts and leases expire, extend, or renew, it is
recommended that the Port consider revising the new contract language to include waste
management requirements or preferences (e.g. support of the new waste program). This could be
a general clause stating a preference that tenants reduce, reuse, and recycle where practicable or
specific information about recycling, reuse, or waste reduction objectives and requirements.
Another approach is to update CLM’s Minimum Standards to include recycling requirements and
preferences and ensure each contract or lease requires adherence to these policies.
Purchasing Policies and Requirements
The Port’s existing purchases may create waste, though specific purchase information was not
available for this plan. It is recommended that the Port consider adopting a purchasing policy that
prioritizes items that are durable (versus disposable), reusable, recyclable, compostable, and/or
made from recycled content. Once established, this policy could be shared with CLM’s tenants to
encourage their own adoption of sustainability-minded purchasing practices.
Additional Facilities and New Development
The Port may wish to consider expanding the waste program to additional areas, for example, in
the buildings and activities that were excluded from this plan, such as the Airport Industrial Park.
Expanding waste diversion to areas outside the Port’s control or influence will require
cooperation and collaboration with the operators of those areas as well as with their
housekeeping and waste hauling contractors. Expansion could be as simple as encouraging these
areas to recycle and acting as a resource for their questions or as complex as assisting these areas
with an evaluation of their facility and/or container selection and signage design.
As the Airport grows and changes, it is recommended that recycling and waste management be
considered in the design and construction of new development projects. This could be
accomplished by establishing construction specifications that outline waste management
requirements or preferences for CLM projects (e.g., any landfill diversion rate requirements or
recycled-content material preferences) and involving the waste collection contractor in the
design and planning of new facilities.
Any expansions of the waste management program should be designed with care to maintain
consistency and compatibility with the program in the terminal, administration offices, and other
established areas.
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Continuous Improvement
It is recommended that the Port implements the waste program by following the Plan Do Check
Act cycle.
Plan
The recommended strategies and supporting references make up the “plan” portion of the
process. Defining success (for example, something like 40 percent recycling by 2030),
establishing materials and areas of focus, collecting
baseline information (waste audit, surveys, etc.),
identifying sub-goals, and identifying strategies are all
part of planning. In the future, additional areas of
focus, baseline measurements, and goals will likely be
needed.
Do
Implementation of strategies included in this plan
represents the “do” portion of the process. This involves implementing the recommendations in
this plan and making progress toward achieving the goals. In “doing,” the Port will begin by
developing a culture of awareness for waste management that will shape the practices and
processes for improving and optimizing activities associated with reduction, reuse, recycling,
composting, and other waste management elements at the facility.
Check
As strategies are implemented, the “check” portion of the process involves regularly tracking,
checking, and reporting the progress toward meeting the goals. The Port has finite resources
(e.g., financial, staffing, capital, and others), therefore, the management and tracking of the plan
must not be unnecessarily arduous. If tracking and checking become too difficult or time
consuming, the entire plan may suffer. Checking may require the Port to develop and use tools
for measuring success and identifying areas for improvement, including a mechanism for
feedback and process for reviewing suggestions.
The following scenarios may trigger re-evaluation of the program and/or the constraints
described in this document:

•
•
•
•
•

New City of Port Angeles programs or goals
New Clallam County programs or goals
New local infrastructure (e.g., composting facility)
Changes within or expiration of franchise agreement with waste hauling contractor(s)
New State recycling laws, requirements, or goals.
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Act
The “act” portion of the process encompasses taking what has been learned in the previous
stages and actively responding. It can be helpful to ask, “What did we learn?” and “How can we
do better next time?” By re-evaluating the strategies, activities, goals, and metrics, adjustments
can be identified and put into action.
It is recommended that meetings on waste and recycling be held on a regular basis to drive the
continuous improvement cycle (review the waste program and plan and implement
improvements/adjustments). It is further recommended that these meetings include a
representative from each of the following areas: the waste hauling company, the FBO, hangar
tenants, the business park, the County, the community, and the traveling public.
Recommendations Summary
The recommendations outlined in this document do not require major capital improvements and
were designed to be compatible with the Port’s in-progress master plan, the current recycling
practices, and other airport requirements.
Table 4 summarizes recommendations for the Port’s waste program.
8. CONCLUSION
The Port currently has a simple waste program as described in the preceding sections. By
implementing the recommendations outlined in this plan, the Port can improve waste diversion at
CLM. In addition, this plan documents and supports CLM’s compliance with the FMRA of 2012
and FAA guidance for recycling, reuse, and waste reduction.
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Table 4: Recommendations Summary
CLM Waste Program Recommendations
Objectives and Targets
- Set SMART goals (see Section 7).
Tracking and Reporting
- Assess waste generation, landfill, recycling, and cost trends for issues or opportunities for improvement.
- Establish a regular reporting schedule; proactively provide information about the program.
Reduce and Reuse
- Substitute disposable items with durable alternatives.
- Reuse items and materials.
- Encourage reuse by employees, tenants, and contractors.
Paper
- Continue the paper recycling program.
- Expand paper recycling program to additional areas.
Plastic Bottles and Aluminum Cans, Plastic Cups
- Continue plastic bottle and aluminum can recycling program.
- Expand the program to additional areas.
Cardboard
- Continue the cardboard recycling program.
- Provide feedback to tenants on the progress and performance of this program, solicit their feedback, and market the program
to all tenants.
Glass
- Begin a glass recycling program.
- Provide feedback to tenants on the progress and performance of this program and solicit their feedback.
Other Recyclables
- Work with the waste hauling contractor to design and implement strategies for other materials as they are identified in the
waste stream.
Green Waste
- Evaluate how this material is managed and explore opportunities to align with the EPA hierarchy.
Food Waste
- If a composting facility is established in the area, evaluate composting at CLM.
Paper Products
- If a composting facility is established in the area, evaluate composting at CLM.
Education and Outreach
- Install in-terminal signage for visitors and tenants.
o Provide clear, instructional signage at recycling stations.
- Provide simple, on-going training for employees, tenants, and contractors.
Containers and Bins
- Install additional recycling stations in high traffic areas of the terminal.
- Right-size recycling bins and the service schedule in other areas.
- Collocate recycling bins and garbage cans.
- Standardize recycling bins and garbage cans as they are retired/replaced.
- Install additional recycling bins and garbage cans in other areas, as they are added to program.
Signage and Labeling
- Install signage to elaborate on the program.
Contracts and Leases
- Revise new contract language or update Clallam County’s Solid Waste Management Plan to include waste management
requirements/preferences.
Purchasing Policies and Requirements
- Adopt a purchasing policy that prioritizes materials that are durable, reusable, recyclable, compostable, and/or made from
recycled content.
Additional Facilities and New Development
- Collaborate with operators of areas excluded from this plan to expand the program.
- Consider recycling and waste management as part of designing and constructing new development.
Continuous Improvement
- Maintain and continuously improve the recycling and waste program according to Plan Do Check Act cycle.
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