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6

Evaluation of Alternatives

6.1

Introduction

The purpose of this chapter is to identify and evaluate alternative strategies for the development of the
Bellingham International Airport (BLI). Developing alternatives is the best way to ascertain how to meet
the facility needs established in the Facility Requirements chapter. In this discussion, those facilities that
have been determined to require physical improvements are identified, alternative ways to meet those
requirements are developed, compared and ranked, and a preferred development plan is selected to
serve as the basis for the development of the Airport Layout Plan (ALP). The following are the areas
where facility improvements have been analyzed for the ALP at BLI.


Airfield - runways, Runway Safety Area (RSA), taxiways, and other facilities



Environmental – careful study of the impacts of all proposed airport improvements and the relocation
of environmental conservation areas from the critical Airport Operations Area (AOA) to more suitable,
and sustainable locations.



Sustainability – upgrade airfield lighting systems to LED technology, solar energy development on
airport property



Terminal area - terminal building (on-demand expansion and LEED upgrades to existing building),
aircraft apron, airport access, and auto parking



General aviation areas - Fixed Base Operator [FBO] facilities, hangars, and tiedowns)



Other – Fuel farm, Snow Removal Equipment (SRE) storage facility

Table 6–1 shows a summary of the alternative evaluation process. Details of the methodologies
employed, recommendations made, and final analyses are contained in the remainder of this chapter.
Figure 6–1 graphically depicts the location of the recommended alternatives
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Summary of Recommendations
Area/Facility

Recommendation

Airfield Projects
Runway length
Runway 16 Runway Safety Area (RSA) compliance
Remove obstructions to RSA
Construct runway shoulders
Add Runway blast pads
Realign exit taxiways

Install ILS on Runway 34

Replace perimeter fencing with wildlife fencing on the west side
Complete interior perimeter service road
Environmental Projects
Relocate conservation areas off the AOA
Conduct Environmental Analyses related to obstruction removal

Do-Nothing
Extend RSA onto I-5 Right of Way
No alternatives
No alternatives
No alternatives
Replace current angled exits with rightangled exits spaced to efficiently handle the
aircraft fleet at BLI
No alternative. The ILS will be added at a
time when FAA determines that it is required
based on traffic and need.
No alternatives
No alternatives
No alternatives
No alternatives

Sustainability Projects
Replace airfield lighting with low energy LED systems
Install additional e-car charging stations
Convert GSE to electrical power
Develop solar energy system to move the airport "off-grid"

No alternatives
No alternatives
No alternatives
No alternatives

Terminal Area Projects
Develop RON parking capability
Expand terminal capacity - on demand
Add RAC QTA Facility

No alternatives
No alternatives
No alternatives

General Aviation Facilities
Provide land parcels for GA development
Provide area for FBO expansion

No alternatives
No alternatives

Other Projects
Relocate and expand fuel farm
Relocate ATCT facilities
Construct new SRE Building
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Figure 6–1:

6.2

Recommended Alternatives

Airfield Alternatives

The airfield consists of a single runway, 16/34; the parallel taxiway system (Taxiways A, B, C, D, E, F, and
G); the connector taxiways that link the parallel taxiway to the terminal and general aviation (GA) areas
(Taxiways E, D, F, and J); and the taxilane that provides access from taxiways to airplane parking
positions and other terminal areas (Taxilane H).
As detailed in the Facility Requirements chapter the runway length at BLI is marginal for commercial
service but sufficient for current and forecast service. However, given the runway’s length relative to the
recommended design for the most demanding aircraft, this analysis evaluates the feasibility of
lengthening the runway to recommended design criteria. Additionally, it has been shown that the Runway
Safety Area on Runway 16 does not meet FAA standards and must be brought into compliance. This is
the primary issue faced on the airfield at BLI. Details on the alternatives are as follows.

6.3

Evaluation of Runway Extension Alternatives

The analysis from the Facility Requirements chapter established that ideally the runway at BLI should be
extended to a length that would fully accommodate operations by the critical aircraft operating at
Maximum Takeoff Weight (MTOW). The runway length calculations showed that an optimal length of
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9,900 feet should be included in the planning analysis. To determine whether such an extension is
feasible four alternatives have been developed for analysis and comparison to the no action alternative.
1. Runway Alternative 1: Do Nothing.
2. Runway Alternative 2: Extend the Runway to the north 3,199 feet
3. Runway Alternative 3: Extend the Runway to the south 3,199 feet
4. Runway Alternative 4: Shift the orientation of the Runway 16 end
5. Runway Alternative 5: Construct a new runway to the west, on airport property
These are depicted on the exhibits that accompany discussion of each alternative. The extended runway
and taxiway as well as land that would be acquired to assure compliance with Runway Safety Area (RSA),
Object Free Area (OFA), and Runway Protection Zone (RPZ) criteria are shown. Each alternative will be
defined, evaluated and compared to assure that the safest, most practicable and optimum action is
recommended. The criteria to be used in the analysis include:
Meet Airport/Aircraft Operational Needs: The current runway length (6,701 feet) is marginally sufficient
to serve the routes that the airlines are currently operating from BLI. The runway’s length limits the
destinations that could be served at MTOW in the future. Currently aircraft serving some destinations
have to take performance restrictions to operate, meaning that the payload (passenger and cargo) and
range (distances they travel) are limited. This criteria will be used to measure whether the alternative
meets the needs of the critical aircraft at MTOW.
Constructability:
This category defines the special considerations that would be involved in
implementation of the concept and explores the ability of the Runway to remain open and usable during
construction. As a single-runway commercial service airport with marginal runway length, any runway
closure or extended reduction of available length due to construction will adversely impact the airlines’
ability to operate, the airport’s reliability vis-à-vis the passenger base, and airport revenue stream. In the
competitive environment in which BLI operates, any interruption of service will cause long-term
degradation to the Airport’s commercial airline market.
Environmental Considerations : All of the alternative actions will require construction activity and
therefore consideration of the environmental impacts of construction or land disturbance activities will be
needed. The level of environmental analysis required will be determined by the FAA prior to any
construction activity; however, with an extension of the runway as the proposed action, extensive
environmental analyses will be required. Additionally, a new analysis of the aircraft noise environment will
be needed to assess and evaluate the changes in the areas exposed to aircraft noise.
Cost/Financial Implications:
Each of the identified alternatives involves significant phased (for
maintenance of traffic) construction activity. This category will estimate the cost of the construction. Cost
estimates are developed using planning level data and recent construction costs in Whatcom County,
where applicable.
Additional financial impacts will result from any alternative that causes runway closure or limits activity
during construction. The most immediate impact will be in the reduction of both airline and non-airline
revenues which include landing fees, terminal fees, aircraft parking fees, auto parking revenues, and fees
from rental cars, food and beverage and other concessions. In addition Passenger Facility Charges
(PFCs) will be reduced based on any reduction of passenger loads. Although further economic impacts
will be felt throughout the region resulting in reduced spending on hotels and other amenities due to the
service interruptions, these are not included in the estimates.
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6.3.1

Runway Alternative 1 : No Action

This alternative posits that the existing runway length and orientation be maintained as is. Should this be
the preferred alternative, the Runway Safety Area (RSA) on Runway 16 would need to be brought into
compliance.
Meet Airport/Aircraft Operational Needs: This alternative does not provide for full use of the critical
aircraft operating at MTOW. However as shown on the following table the existing length of 6,701 feet
adequately accommodates the critical design aircraft at nearly 90% of MTOW. This is sufficient to serve
existing and anticipated routes being served at BLI.

Table 6–2:

Aircraft Use of Existing Runway Length
MTOW*
(lbs.)

Required RW
Length (ft.)

Required RW
Length at
90% MTOW* (ft.)

Percent of
MTOW* at
6,701 foot RW

Boeing 737-700* *

154,500

8,500

6,250

93%

Boeing 737-800

174,200

9,700

6,900

89%

Boeing 737-900* *

174,200

9,400

7,000

87%

Boeing 737-900ER

187,700

8,700

6,900

89%

A319

154,323

7,400

5,100

100%

Aircraft

* MTOW = Maximum Takeoff Weight
** With Winglets

Complexity: Given that the alternative does not require any action be taken regarding the runway there is
no complexity in implementation except that the Runway Safety Area (RSA) for Runway 16 will need to be
improved in order to meet FAA design criteria.
Constructability : No runway construction is involved.
Environmental Considerations: As no construction is involved, environmental considerations are limited
to the portion of RSA to be improved.
Cost: There are no costs associated with maintaining the runway length as-is, and since airport
operations will not be impacted there is no operational cost associated with this alternative.
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Runway Alternative 2: Extend the Runway to the North

This alternative involves extending the existing runway by 3,199 feet to the north to achieve the full 9,900
feet. This extension includes the area from the end of the new runway sufficient to provide for full RSA
and RPZ compliance. Figure 6–2 shows the extent of the improvements envisioned.
Meet Airport/Aircraft Operational Needs: This alternative would provide for the full 9,900 feet of runway
that previous analyses show would be needed for the critical commercial service aircraft to operate to any
and all destinations at MTOW.
Complexity: Extending the runway to the north would require that the runway and taxiway extend over
Interstate 5 and into property that is not presently owned by the Port of Bellingham. Constructing the
structure to allow this will require the Port of Bellingham, FAA, FHWA and WSDOT to work together to
assure that the resultant structure meets all of their design criteria and requirements.
Additionally the extension will require the acquisition of approximately 83 acres of property on the north
side of the interstate. This land would need to be filled to match the lengthened runway elevation as it
currently starts approximately 30 feet below the threshold of the extended runway and slopes downward
to almost 60 feet below the threshold.
Constructability : Extending the runway in this direction will require the construction of a runway taxiway
bridge across Interstate Highway 5 (I-5) and Pacific Highway. This structure will need to be approximately
800 feet wide by 1,520 feet in length to provide for the runway, taxiway, RSA area, and service roads.
During runway extension and construction of the structure the existing runway length will need to be
significantly reduced. This will result in having less than 6,701 feet available for flights for a period of at
least 150 days.
Environmental Considerations: Although the level of environmental analysis required to permit this
project will need to be determined through discussions between the FAA and Port, the assumption is that
since a runway extension is involved, a full Environmental Impact Statement (EIS) will be required.
Additionally, the change in noise patterns resulting from the shifting of the runway will impact different
sections of the community and will need to be coordinated.
Cost: A preliminary order of magnitude cost estimate for this alternative was developed and considered
environmental analysis, land acquisition, site preparation (including fill to bring the land up to the runway
end level), construction of a bridge spanning I-5, runway and taxiway pavement, NAVAID relocation and
recalibration, design fees, taxes and contingencies. The estimate to implement this alternative is
estimated at $740 million.
In addition, the fact that the runway will not be operational for commercial service for a period of
approximately 150 days the airport will lose about $2.6 million in operating revenue and $768,000 in PFC
revenues – totaling more than $3.3million in lost revenues. Such an extensive closure will likely result in
commercial schedule airline attrition resulting in an estimated annual revenue loss of $6.1 million and a
significant number of full-time jobs.
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Figure 6–2:

Alternative 2 - E xtend Runway to the North
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Runway Alternative 3: Extend the Runway to the South

This alternative involves moving the runway 16 threshold 110 feet to the south to accommodate the full
RSA requirement and extending the existing runway to the south by 3,199 feet to provide the full 9,900
feet. This extension includes area off the new end of the runway sufficient to provide for full RSA
compliance. Figure 6–3 shows the extent of the improvements.
Meet Airport/Aircraft Operational Needs: This alternative would provide for the full 9,900 feet of runway
that previous analyses show to enable the critical commercial service aircraft to operate to any and all
destinations at MTOW.
Complexity: Extending the runway to the south requires that the 800 foot wide runway and taxiway
platform extend approximately 1,700 feet into Bellingham Bay requiring approximately 23 acres to be on
an elevated bridge structure or on fill. This is made even more complex by the fact that the current
runway end is at an elevation of 170 feet and the Bay sits at between 0 and 5 feet. The 165 feet
difference makes this alternative impractical.
Additionally, the extension will require purchase of approximately 7 acres of property in the Cliffside
neighborhood.
Moreover, this alternative would involve relocation, abandonment or spanning the
Burlington Northern Railroad, Alderwood Avenue and Marine Drive.
Constructability : Extending the runway in the southerly direction will cause the existing runway length to
be reduced during some of the construction activities in the existing RSA. This will result in having less
than 6,701 feet available for flights for a period of at least 90 days, although these may not be
consecutive, depending on project phasing.
Environmental Considerations: Although the level of environmental analysis required to permit this
project will need to be determined through discussions between the FAA and Port, the assumption is that
since a runway extension and required bay fill is involved, a full Environmental Impact Statement (EIS) will
be required. Additionally, the change in noise patterns resulting from the shifting of the runway will impact
different sections of the community and will need to be coordinated.
Cost: The cost of extending the runway to the south is estimated to exceed $800 million. The exact cost
of either spanning or filling the Bay and relocating the railroad is impossible to determine accurately
without detailed engineering studies.
Having the runway out of operation for commercial service for a period of approximately 90 days, the
airport will lose about $1.6 million in lost operating revenues and $461,000 in PFCs. Such an extensive
closure will likely result in commercial schedule airline attrition resulting in an estimated annual revenue
loss of $6.1 million and a significant number of full-time jobs.
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Figure 6–3:

Alternative 3 - E xtend Runway to the South
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Runway Alternative 4: Shift Runway Orientation

This alternative involves extending the existing runway by shifting the runway alignment to provide for a
full 9,900 feet, as much as possible on the airport property. This extension includes area off the new end
of the runway sufficient to provide for full RSA and RPZ compliance. This shift would result in a new
runway alignment to roughly 14-32. Figure 6–4 shows the extent of the improvements envisioned.
Meet Airport/Aircraft Operational Needs: This alternative would provide for the full 9,900 feet of runway
length that previous analyses show as needed for the critical commercial service aircraft to operate to any
and all destinations at MTOW. However, the new runway alignment would impact air traffic flow and
coordination with YVR. The new alignment would also reduce runway wind coverage, although the new
alignment would still provide adequate cross-wind coverage and if the current runway is retained and
remains operational, will actually improve capacity.
Another operational consideration in this alternative is the increases in taxiing distance to the landside
facilities (Terminal and Hangars) required. To access the new north runway end will require an airplane to
taxi more than 6,200 feet to access the terminal area. This is a substantial increase over current taxiing
distances.
Complexity: Realigning the runway requires that the platform for the runway and taxiway extend into the
wetland area on the airport’s west side. Approximately 170 acres of undeveloped land on current airport
property will be required for this development, much of which has previously been designated as wetland.
In addition, approximately 150 acres of new land will need to be acquired to provide for RSA and RPZ
protections.
Constructability : Constructing a new runway along this alignment will cause the existing runway length to
be reduced during construction activities required from the 34 end until all activities are clear of the RSA.
This will result in having the runway length reduced to the extent that commercial flights would need to be
cancelled for a period of at least 120 days.
Environmental Considerations: Although the level of environmental analysis required to permit this
project will need to be determined through discussions between the FAA and Port, the assumption is that
since a runway extension and much of the development would occur in designated wetlands, a full
Environmental Impact Statement (EIS) will be required. Additionally, the change in noise patterns
resulting from the shifting of the runway will impact different sections of the community and will need to be
coordinated.
Cost: A preliminary Order of Magnitude Estimate (OME) shows that the cost for this alternative will
exceed $95 million not including wetland remediation activities that are assumed to be required to gain
approvals.
The runway will not be operational for commercial service for a period of approximately 120 days under
this alternative. During this down time the airport will lose about $2.1 million in operating revenue and
$614,000 in PFC revenues – totaling more than $2.7 million in lost revenues. Such an extensive airport
closure will likely result in commercial schedule airline attrition resulting in an estimated annual revenue
loss of $6.1 million and a significant number of full-time jobs.
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Figure 6–4:

Alternative 4 - Shift Runway Orientation
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Runway Alternative 5: Move the Runway

This alternative involves constructing a new runway to provide the length while remaining on existing
airport property to the degree possible. This extension includes sufficient land to provide for full RSA and
RPZ compliance. Figure 6–5 shows the extent of the improvements envisioned.
Meet Airport/Aircraft Operational Needs: This alternative would provide for the full 9,900 feet of new
runway approximately 2,300 feet north of the existing runway. This would provide sufficient runway length
for commercial service aircraft to operate to any and all destinations at MTOW.
Complexity: Realigning the runway requires that the platform for the runway and taxiway extend into the
wetland area on the airport’s west side. To do this will require that 150 acres of currently undeveloped
airport land be included in the construction area. In addition about 214 acres of additional land would
need to be acquired and developed.
Constructability : Providing the runway in this manner will not cause the existing runway length to be
reduced or closed during construction activities.
Environmental Considerations: Although the level of environmental analysis required to permit this
project will need to be determined through discussions between the FAA and Port, the assumption is that
since a runway extension and much of the development would occur in designated wetlands, a full
Environmental Impact Statement (EIS) will be required. Additionally, the change in noise patterns
resulting from the addition of the runway will impact different sections of the community and will need to
be coordinated.
Cost: A preliminary Order of Magnitude Estimate (OME) shows that the cost for this alternative will
exceed $100 Million, not including wetland mitigation efforts.
There is no impact on revenues or PFC income since the construction can occur independent of the
existing runway.

Figure 6–5:
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6.3.6

Runway Length Recommendation

The following table presents a summary of the Runway Length alternative analysis. As shown in the
summary table following;

Table 6–3:

Summary of Runway Extension Alternatives
Runway Extension Alternative
1
No Action

2
Extend North

3
Extend South

4
Shift Orientation

5
Relocate

Meets
Operational Need

Does not permit
take-offs by the
critical aircraft at
MTOW. Meets
current and forecast
demand.

Can accommodate
operations by the
critical aircraft at
MTOW.

Can accommodate
operations by the
critical aircraft at
MTOW.

Can accommodate
operations by the
critical aircraft at
MTOW. Taxi
distances from the
northern end of the
runway increased to
approximately
7,500 feet.

Can accommodate
operations by the
critical aircraft at
MTOW. Taxi
distances from
either runway end
increased to more
than 7,500 feet.

Complexity

Doing nothing
involves no
construction.

The runway and
taxiway extension
will span I-5 and
Pacific Highway and
require fill.

The runway and
taxiway extension
will require
substantial fill and
development into
Bellingham Bay.

Reorienting the
runway will require
fill of large areas of
undeveloped land,
much of which is
wetland.

Moving the runway
will require the fill of
large areas of
undeveloped land,
much of which is
classified as
wetland.

Constructability

Doing nothing
involves no
construction.
Commercial flights
not impacted.

Construction would
cancel commercial
activity for
approximately 150
days

Construction would
cancel commercial
activity for
approximately 90
days.

Construction would
cancel commercial
activity for
approximately 120
days.

The new runway
could be developed
independent of
operations on the
existing.

Environmental
Considerations

Minor impacts from
RSA compliance
action.

Major impacts likely
to change in noise
exposure.

Major impacts due
to the extension of
the runway into
Bellingham Bay.

Major impacts likely
to change in noise
exposure and
wetland impacts.

Major impacts likely
to change in noise
exposure and
wetland impacts.

Financial Implications
Construction Cost

$0

$740,000,000

Exceeds
$800,000,000

$95,000,000

Exceeds
$100,000,000

Revenue Loss

$0

$2,630,000

$1,580,000

$2,110,000

$0

PFC Loss

$0

$768,000

$461,000

$614,000

$0

As shown, each of the runway extension alternatives has specific characteristics that make
implementation complex, expensive and time consuming.
For Alternative 2, the need to span Interstate 5 and Pacific Highway with a structure robust enough to
support aircraft landings and operations adds a level of complexity and cost in addition to the $3.3 million
in lost revenue from the need to shut the runway down during certain construction activities.
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Likewise, Alternative 3 is seen as impracticable because it would require substantial fill to be placed into
Bellingham Bay. The scale of this will be environmentally controversial, time consuming and it is
impossible to estimate the cost with any accuracy.
Alternative 4 is less complicated to construct but the new runway will require substantial environmental
and design consideration due to the wetlands that would need to be disturbed. In the end the construction
would cost more than $95,000,000 and operational cancellations will cause a $2,700,000 loss in revenue.
Alternatives 2-4 involve extensive closures during construction and will likely result in commercial
schedule airline attrition resulting in an estimated annual revenue loss of $6.1million and 400 full-time
jobs.
Alternative 5 also involves development of large areas designated as wetlands and would therefore be
complicated environmentally. In addition, the cost of construction would be more than $98,000,000.
Because of these factors, and the marginal need for additional runway length, it is recommended that the
Port adopt Alternative 1 – Do Nothing as the preferred runway development option.
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6.4

Runway 16 Runway Safety Area (RSA)

FAA AC 150/5300-13A defines the Runway Safety Area (RSA) as a critical, two-dimensional area
surrounding an active runway that must be:


Cleared, graded, and free of potential hazardous surface variations,



Properly drained,



Capable of supporting Aircraft Rescue and Fire Fighting (ARFF) equipment, maintenance equipment,
and aircraft under normal weather conditions, and



Free of objects, except for navigational aids mounted using low-impact frangible supports and whose
location in the RSA is fixed by function.

Based on FAA criteria for a D-III runway, the RSA needs to be 500 feet wide and extend 1,000 feet
beyond each runway end. At BLI, the RSA for Runway 34 is in compliance with these standards.
However, on the Runway16 end, an area measuring approximately 1,700 sf1 is not owned by the Port and
therefore the RSA is not in compliance with the standard. Additionally, the maximum slope in an area
transitioning to the off-property area does not meet standards. These two areas combined account for
approximately 5,700 sf1 of not-to-standard RSA. Figure 6–6shows the current RSA for Runway 16 and
highlights the area that does not meet the standard. In the interest of safety and compliance with FAA
criteria the RSA must be brought to standard.

1

These are best estimates based on existing data. A property survey will be required for more accurate
dimensions.
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Existing Runway 16 RSA 1

Runway Safety Area Alternatives

Several alternatives that allow the Port to meet the RSA standard have been identified as follows:
1. RSA Alternative 1: Do-Nothing (Administrative Solution)
2. RSA Alternative 2: Extend the RSA into WSDOT/FHWA I-5 Right of Way
3. RSA Alternative 3: Use Declared Distances to achieve RSA Compliance
4. RSA Alternative 4: Relocate the Threshold on RWY 16 and Replace on 34 end to maintain the
runway length
5. RSA Alternative 5: Relocate the Runway
6. RSA Alternative 6: Use an Engineered Solution (EMAS)

6.6

Evaluation of Runway Safety Area Alternatives

Each of the alternatives is addressed in the following text. They are defined, evaluated and compared to
assure that the safest, most practicable and optimum action is recommended. The criteria to be used in
the analysis include:
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Meet FAA Safety Standards: The FAA has a mandate to achieve RSA compliance at all airports in the
United States. As previously stated any alternative that does not achieve that mandate is not acceptable
from a safety and regulatory standpoint and will be deemed impracticable.
Meet Airport/Aircraft Operational Needs: The current runway length (6,701 feet) is marginally sufficient
to serve the current airlines operating at BLI. This runway length limits the destinations that can be
served due to operational requirements of larger aircraft. Currently, several aircraft have to take
performance restrictions to operate, meaning that the payload (passenger and cargo) and range
(distances they travel) are artificially limited. Table 6–4 shows the take-off length weight restrictions for
aircraft at BLI. As shown, the runway length is marginal but as demonstrated in the Section 6.3, extending
the runway to provide for full use by the critical aircraft operating at MTOW is not practical. Lacking the
ability to extend the runway means that any alternative that further reduces the safety margins such as
displacing the RWY 16 threshold and applying declared distances by reducing usable runway length to
meet RSA design criteria is deemed unacceptable.

Table 6–4:

Runway Length Requirements for Aircraft Fleet

MTOW (lbs.)*
154,500

Required RWY
Length (ft.)
5,300

Percent
MTOW* at
6,701 feet
100%

Payload plus
OEW** at 6,701
feet (lbs.)
154,500

Boeing 737-800

174,200

7,700

95%

166,000

Boeing 737-900** *

174,200

9,200

89%

155,000

Boeing 737-900ER

187,700

9,800

87%

164,000

Airbus A319

154,323

7,400

96%

160,000

Aircraft
Boeing 737-700** *

* MTOW = Maximum Takeoff Weight
** OEW = Operating Empty Weight
*** with winglets
Environmental Considerations : All of the alternative actions that have been identified to meet the RSA
standard will require construction activity and therefore consideration of the environmental impacts of
construction or land disturbance activities will be needed. The level of environmental analysis required
will be determined by the FAA prior to any construction activity.
Constructability: This category explores the ability of the runway to remain open and usable during
implementation and construction activities. As a single-runway commercial service airport with marginal
runway length, any runway closure or extended reduction of available length due to construction will
impact the airlines, passenger base, and airport revenue stream. In the competitive environment in which
BLI operates, this will cause long-term degradation to the Airport’s commercial airline market and
significant regional economic losses.
Community Impacts: Some alternatives being discussed would alter the runway’s proximity and
relationship with the community in terms of intensifying or shifting operations over new areas. This has
been considered in the analysis where applicable.
Cost/Financial Implications: Each of the identified alternatives involves some level of construction
activity. This category estimates the cost of the construction. Cost estimates were developed using
planning level data and recent construction costs in Whatcom County where applicable.
Additional financial impacts will result from any alternative that causes runway closure or limits activity
during construction. The most immediate impact will be in the reduction of Operating Revenues in the
form of parking revenues, landing fees, concession revenue shares and Passenger Facility Charges
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(PFCs) collected, but impacts will also be felt throughout the region resulting in reduced spending on
hotels, rental cars, and other amenities due to service interruptions. Such an extensive runway closure will
likely result in commercial schedule airline attrition resulting in an estimated annual revenue loss of $6.1
million and 400 full-time jobs.

6.6.1

RSA Alternative 1: Do Nothing (Administrative Solution)

This alternative represents the do-nothing case. The basic assumption in this alternative is that the FAA
will grant a Modification to Standard (MOS) that allows the RSA to remain sub-standard while maintaining
full use of the runway. Two variations of this administrative solution were identified. The first, shown in
Figure 6–7, does nothing to change the RSA compliance issue.

Figure 6–7:

RSA Alternative 1 – Administrative Solution

The second, depicted in Figure 6–8 explores the option of maximizing the RSA on Port property to the
degree possible. This alternative includes the construction of a retaining wall to provide the grading
requirement for the RSA but approximately 1,700 sf of the RSA will still remain out of compliance.
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Figure 6–8:

RSA Alternative 1(a) – Administrative Solution with Maximized RSA on-site

Conclusion
These alternatives are included to establish the base case for other alternatives. However, since they do
not meet the essential FAA safety and design criteria they are considered to not be practicable solutions
and further analysis is unnecessary.
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RSA Alternative 2: Extend RSA into Interstate 5 Right-of-Way (ROW)

This alternative would achieve compliance by extending the RSA onto a small portion of land currently set
aside as ROW for Interstate 5. Implementing this alternative will require close coordination with both the
Federal Highway Administration (FHWA) and the Washington State Department of Transportation
(WSDOT) who control access to the property.
Two variants of this alternative have been included. The first, Alternative 2, shows the RSA being
constructed in a conventional manner within the property designated as Interstate 5 ROW. Figure 6–9
shows this. As depicted the project involves using approximately 1,700 sf of land from the ROW to
construct a retaining wall and provide for the RSA.

Figure 6–9:

RSA Alternative 2 – Extend RSA into WSDOT/FHWA right-of-way

Meet FAA Standards
The alternative would provide full compliance for the RSA.

Meet Airport/Aircraft Operational Needs
Since this alternative brings the RSA into full compliance, there are no negative impacts on long term
operations at BLI.
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Environmental Factors
Since there is construction activity involved in this project some level of environmental analyses, likely an
Environmental Assessment in accordance with NEPA will be needed. The actual level of analysis will be
determined in consultation with FAA prior to design and construction.

Constructability
This alternative will involve construction of a retaining wall and regrading of the RSA. Retaining wall
construction will have no impact on operations but regrading activities will cause a need for a temporary
threshold displacement (estimated at less than 150 feet). Additionally, temporarily displacing the
threshold will impact the instrument approach procedure for the duration of construction, potentially
limiting service during marginal weather conditions.
This will limit flexibility for the airlines but activity will be able to continue throughout construction with
minimal impacts. Construction activity would likely be 60 days. The operational impacts may be avoided if
the work is done in conjunction with nighttime closures between 0030 and 0530 hrs. In this case the
disruption to service would be minimized but the cost of construction would be higher.
Finally, construction within the ROW will require that special construction conditions be applied to the
project site and close coordination with WSDOT will be needed. This adds to the cost of construction.

Cost/Financial Implications
The cost of the alternative has been estimated to be approximately $916,400.

Other Considerations
Both FHWA and WSDOT have expressed concerns with Alternative 2; specifically that construction of a
retaining wall could limit the ability to expand/widen the interstate in the future. In addition, FHWA is
concerned that the construction of a retaining wall as proposed may create a roadside hazard that does
not exist today.
FHWA also notes that in the future if expansion/widening of I-5 is needed, the retaining wall could
preclude widening of the southbound lanes to the outside (towards the ROW line) and direct the
expansion/widening efforts onto the median area between the northbound and southbound lanes.
Figure 6-7 provides a closer view at the relationship between an improved RSA and the existing I-5
corridor. As shown, the current distance between the airport property and the fog line on the innermost
southbound lane measures approximately 95 feet. With the extended RSA this distance is reduced to
approximately 50 feet. Based on WSDOT standards, this distance is sufficient to allow for an additional
inboard lane while maintaining a 38 foot buffer. Two additional lanes would reduce the setback line to 26
feet.
However, with a median strip of 80 feet, any expansion could be done within this area without impacting
the setback distances.
It is noted however that the 1973 Quit Claim Deed wherein the Port of Bellingham transferred land from
Port ownership to WSDOT for Interstate 5 included a provision that the use of the transferred property
would not interfere with landing or taking off of aircraft at the Bellingham International Airport, or otherwise
constitute an airport hazard.
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I-5 Right of Way relative to Runway 16 RSA
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6.6.3

RSA Alternative 2(a): Extend RSA into Interstate 5 ROW using a cantilevered
structure

This alternative would extend the RSA into the I-5 Right-of Way but the RSA would be built on a structure
cantilevered and “floating” over the ROW to minimize impacts to I-5. Implementing this alternative would
require close coordination with both the Federal Highway Administration (FHWA) and the Washington
State Department of Transportation (WSDOT) who control the ROW. Figure 6–10 shows the details of this
alternative.

Figure 6–10: RSA Alternative 2(a) – Extend RSA into WSDOT/FHWA right-of-way using a
Cantilevered Structure

Meet FAA Standards
The alternative would provide full compliance of the RSA.

Meet Airport/Aircraft Operational Needs
Since this alternative brings the RSA into full compliance, there will be no negative impact on long term
operations at BLI.

Environmental Factors
Since there is construction activity involved in this project some level of environmental analyses will be
needed. The level of analysis is to be determined in coordination with FAA prior to design and
construction activity.
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Constructability
The structure would need to be designed to handle the load of the critical aircraft at MTOW. It also
requires construction within the existing RSA as well as within the I-5 ROW. In addition, the structure will
need to be constructed to permit at least 17 feet of clearance above the highway south-bound lane “clear
zone” though at no time will it span above an additional expanded lane, requiring extensive regrading
within the RSA. This will cause a temporary threshold displacement (estimated at 1,000 feet) throughout
construction. The construction is anticipated to take 150 days.
This displacement will limit the available runway length to less than 5,701 ft. for 150 days thereby severely
limiting flexibility for the airlines and cause service disruptions and flight cancellations. The temporary
threshold relocation will also negatively impact the instrument approach procedure for all flights through
the duration of construction, limiting poor weather access to the airport.
Construction within the I-5 ROW will require that special conditions are applied to the project site and will
require close coordination with WSDOT. This will add cost to the project.

Cost/Financial Implications
The cost of the alternative has been estimated to be approximately $5,500,000.
Additional Financial impact would result from the loss of commercial flights during the construction period
and the possible loss of commercial air-service airlines would result in job losses and lost revenue of $3
million.

Other Considerations
A cantilevered structure over the I-5 right-of-way would address FHWA and WSDOT’s concerns with
encroachment of the RSA onto the I-5 ROW for future expansion. The most important aspect of this
alternative is that the structure be developed so that there was at least 17 feet of clearance above the
future roadway elevation so as to not limit future expansion/widening of I-5.
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6.6.4

RSA Alternative 3: Use Declared Distances

Alternative 3 would achieve RSA compliance by displacing the threshold to Runway 16 by 110 feet and
employing the concept of declared distances. Declared distances are defined as those that are available
and suitable for satisfying an airplane's take-off distance, accelerated-stop distance, and landing distance
requirements. The declared distances include:


Take-off run available (TORA) - The runway length declared available and suitable for the ground
run of an airplane taking off.



Take-off distance available (TODA) - The TORA plus the length of any remaining runway and/or
clearway (CWY) beyond the far end of the TORA.



Accelerate-stop distance available (ASDA) - The runway plus stopway (SWY) length declared
available and suitable for the acceleration and deceleration of an airplane aborting take-off.



Landing distance available (LDA) - The runway length declared available and suitable for a landing
airplane.

While using declared distances would enable the Port to comply with FAA standards, it would also result
in a permanently shortened single runway available for aircraft take-off and landing operations depending
on runway use.
Two methods for applying declared distances have been studied. The first assumes that the threshold
displacement alone will be used to achieve compliance. This alternative is shown in Figure 6–11 and
results in a displaced threshold on Runway 16 of approximately 110 feet.
The sub alternative – 3(a) – assumes that the Port will maximize the RSA within their property line by
constructing a retaining wall and extending the RSA into the newly gradable area. This will reduce the
required displacement to 67 feet. This is shown in Figure 6–12.

Figure 6–11: RSA Alternative 3 – Use Declared Distances – Without a maximized RSA
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Figure 6–12: RSA Alternative 3(a) – Use Declared Distances – With a maximized RSA

Meet FAA Standards
Either alternative would meet full compliance of the RSA.

Meet Airport/Aircraft Operational Needs
Both alternatives will result in a permanent reduction of the available runway length to less than 6,701 feet
in certain situations. The available lengths, using declared distances, have been calculated as shown in
the following table.

Table 6–5:

Declared Distance Calculations
Alternative 3
Takeoffs on
Takeoffs on
Runway 34
Runway 16

Alternative 3(a)
Takeoffs on
Takeoffs on
Runway 34
Runway 16

Runway Length

6,701

6701

6,701

6,701

TODA

6,701

6701

6,701

6,701

TORA

6,701

6701

6,701

6,701

ASDA

6,591

6701

6,634

6,701

LDA

6,591

6591

6,634

6,634

All distances cited are estimated. Exact displacement to be determined.

Reducing the available runway length permanently reduces safety margins and operational flexibility and
the airport’s ability to maintain service levels. The reduced length also makes it difficult to attract new
airlines or for current airlines to add additional routes. This could lead to airlines deciding to reduce or
eliminate service altogether at BLI. Alternately flights would need to have additional restrictions placed on
them which would limit passenger capacity and therefore airline profitability or reduced fuel loading which
range/weight limits the markets that can be served.

Environmental Factors
Since there is no construction activity involved in Alternative 3, no environmental analysis will likely be
required. Alternative 3(a) includes construction of a new retaining wall or other soils retention solution
and regrading of a portion of the existing RSA so some level of environmental analyses will be needed.
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The level of analysis is to be determined in consultation with FAA prior to design and construction
activities.

Constructability
Alternative 3 involves no construction activity beyond remarking the runway threshold. Alternative 3(a)
will involve construction of a retaining wall and regrading of the RSA to meet FAA standards. Retaining
wall construction will have minimal impact on operations but regrading activities within the RSA will cause
a need for a temporary threshold displacement (estimated at less than 150 feet). Duration of this activity
is likely to be 30 days. This will limit flexibility for the airlines during the construction activities.
Construction could be limited to night hours outside the commercial flight schedule (12:30 am through
5:00 am). In this case the disruption to service would be minimized but the cost of construction will be
higher.

Cost/Financial Implications
The cost of Alternative 3 is minimal, limited to the cost of new precision runway pavement marking and
striping and recalibration of the ILS equipment. It is estimated that this would be approximately $400,000
with the local share equaling $40,000.
Alternative 3(a) has retaining wall construction and the estimated cost would be $788,000 with the local
share being $78,800.
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RSA Alternative 4: Relocate the Threshold on Runway 16 and Reclaim the
length on Runway 34

This examines the possibility of relocating the Runway 16 threshold in order to achieve RSA compliance
but replacing the lost length on the 34 end to maintain existing length. Two sub-alternatives are identified.
Alternative 4 shows the alternative without making any improvements to the current RSA and 4(a) shows
that all efforts have been made to maximize the RSA on Runway 16 before replacing pavements on
Runway 34.

Figure 6–13: RSA Alternative 4 – Relocate Threshold on RW 16 and Replace on RW 34
without Graded RSA

Figure 6–14: RSA Alternative 4(a) – Relocate Threshold on RW 16 and Replace on RW 34
with Graded RSA

Meet FAA Standards
Either alternative would provide full compliance of the RSA.
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Meet Airport/Aircraft Operational Needs
Both alternatives maintain the current available runway length and therefore would have no long-term
impacts on airport operations.

Environmental Factors
Either of these alternatives will involve extending the Runway 34 RSA further to the south into an
environmentally sensitive area (Conservation Area B), relocation of Alderwood Road, the ILS localizer
and displacement of wetlands. The alternative would also move the end of the runway closer to the
residents on the south end of the airport.
It is assumed that in-depth environmental analyses, likely a lengthy Environmental Impact Statement
(EIS) and public approval process would need to be conducted before either alternative could be
implemented. The exact nature of the analyses would need to be determined in coordination with FAA.

Constructability
Several issues with constructability exist. First is that the implementation of either of these will involve
extensive construction activities to occur within the RSA for Runway 34, creating the need to shorten
available runway length during construction. This construction is likely to last for 150 days. Such an
extensive closure will likely result in commercial schedule airline attrition resulting in an estimated annual
revenue loss of $6.1 million and 400 full-time jobs.
Other issues related to constructability include the need to abandon or relocate Alderwood Avenue and
extensive earthwork involving the filling and displacement of the wetlands south of Alderwood Avenue.

Cost/Financial Implications
The cost of alternative 4 is estimated to be $4,600,000 with the local share equaling $460,000.
Alternative 4(a)’s cost is estimated to be $6,000,000 with the local share equaling $600,000.
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RSA Alternative 5: Relocate the Runway

Alternative 5 has been developed to explore the possibility of achieving RSA compliance by relocating the
runway itself. Two variations have been developed for this alternative.
Alternative 5(a) would relocate the runway a distance of 800 feet to the north and construction of new
taxiways. This distance is sufficient to allow construction activities to occur with no operational impacts on
the existing runway. Figure 6–15shows this alternative layout.
Alternative 5(b) proposes shifting the runway orientation so the RSA for Runway 16 falls entirely within
existing Port property. Figure 6–16 shows this alternative layout.

Figure 6–15: RSA Alternative 5( a): Relocate the Runway
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Figure 6–16: RSA Alternative 5( b): Reorient the Runway

Meet FAA Standards
Although either alternative would eventually provide full compliance of the RSA on both runway ends,
neither would be in place in a timely enough manner to satisfy the FAA mandate for full RSA compliance
on all operational runways. It is estimated that implementation of either alternative would be a decade
long process to achieve environmental approval, mitigate environmental impacts, design and construct
the new runway. In the interim, the RSA compliance issue for Runway 16 would need to be addressed to
allow for continued operations at BLI.

Meet Airport/Aircraft Operational Needs
Both alternatives maintain the current available runway length and therefore would have no long-term
impacts on airport operations.

Environmental Factors
Detailed environmental analyses likely an Environmental Impact Statement (EIS) would be required
before either of these alternatives could be adopted for RSA compliance. Alternative 5(a) would also
move the runway closer to residents on the west side of the airport.

Constructability
Alternative 5(a) could be constructed with minimal impact to current operations as the runway separation
of 800 feet would allow construction efforts to occur.
Alternative 5(b) would require runway closure for the duration of the construction.
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Cost/Financial Implications
Rough costs for the construction of the new runway would be $91,000,000 while canting the runway
would cost $84,000,000.

Conclusion
These alternatives do not meet the goal of bringing the current RSA into compliance. Adoption of either
would delay compliance for at least 10 years. In the meantime the current RSA would need to be
improved to allow for continued operation. Therefore neither of these can be considered to be a cost or
operationally feasible alternative ways to meet the need.

6.6.7

RSA Alternative 6: Use Engineered Materials

This alternative focuses on the use of engineered materials to stop the movement an aircraft in lieu of a
runway safety area within a limited parcel of land. Engineered materials are defined in FAA Advisory
Circular No 150/5220-22B as "high energy absorbing materials of selected strength, which will reliably
and predictably crush under the weight of an aircraft". While the current technology involves lightweight,
crushable concrete blocks, any material that has been approved to meet the FAA Advisory Circular can
be used for an EMAS. The purpose of an EMAS is to stop an aircraft overrun with no human injury and
minimal aircraft damage. The aircraft is slowed by the loss of energy required to crush the EMAS material.
An EMAS is similar in concept to the runaway truck ramp made of gravel or sand. It is intended to stop an
aircraft that has overshot a runway when there is an insufficient free space for a standard runway safety
area (RSA). However, EMAS is not intended to provide an equivalent level of safety to a compliant RSA.
Figure 6–17 shows the area where an EMAS installation could be used to provide RSA compliance. As
shown, to achieve the benefits of the EMAS as well as to provide for the RSA needs of approaching
aircraft, the EMAS installation will need to be positioned at least 600 feet from the runway threshold.
These 600 feet will need to be paved, although not at full strength (pavement strength similar to a blast
pad). The addition of the paved overrun will require reinstallation of the innermost lighting fixtures
associated with the ILS and the calibration and recertification of the Instrument Approach.
Actual dimensions of the EMAS bed and paved overrun area will be determined prior to construction.
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Figure 6–17: RSA Alternative 6 – Use Engineered Materials (EMAS)

Meet FAA Standards
The EMAS installation will provide full RSA compliance.

Meet Airport/Aircraft Operational Needs
Long term, the EMAS bed may impact operations at the airport. If the bed is used for any reason by any
aircraft, then the RSA would become non-compliant and the runway would need to be shut down until the
EMAS bed can be repaired. This could lead to significant operations costs to the Airport, airlines, and all
other users of the Airport.

Environmental Factors
Construction of the EMAS bed would require environmental approvals. The nature of the analyses to be
conducted would need to be determined in consultation with FAA prior to design and construction
activities.

Constructability
To provide the EMAS an extended paved area would need to be added between the current runway
threshold and the EMAS installation. Therefore construction would require a temporary displacement of
the threshold by 1,000 feet during paving and grading activities. This will result in an available runway
Bellingham International Airport | Master Plan
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length of 5,701 feet for the 90 day construction period which would severely limit commercial operations
and cause flight cancellations.

Cost/Financial Implications
The cost of this option is estimated to be $6,500,000 to include the paving, relocation and reinstallation of
the 5 innermost light bars of the Approach Lighting System (ALS), construction of the EMAS Bed and
regrading the RSA. In addition longer term maintenance and replacement of the engineered materials will
be required and this is costly. Given that BLI is a mixed use airport with more than 55,000 annual general
aviation operations the chance of EMAS damage from overruns increases and is not ideal for a single use
airport. EMAS is not an operational or cost feasible alternative.

6.6.8

Summary of RSA Evaluation and Recommended Alternatives

The following summarizes the results of the analysis of alternatives for the RSA at BLI. Details of the
analysis are contained in the discussion following this summary.
RSA Alternative 1: Do Nothing (Administrative Solution) - Rejected as it does not result in RSA
compliance.
RSA Alternative 1(a): Do Nothing (Administrative Solution) with maximized RSA - Rejected as it does
not result in RSA compliance.
RSA Alternative 2: Extend into the I-5 Right of Way - Provides full RSA coverage without reducing the
available runway length or interfering with potential widening of I-5. The community impacts would be
minimal and the construction cost of $916,000 is reasonable with the Port's share ($92,000) seen as
affordable. The overall impact on the airlines and airport operations would be minimal.
RSA Alternative 2(a): Extend into the I-5 Right of Way with a Cantilevered Structure - This alternative
would provide full RSA coverage without long term impacts on operations. In the short term, the
construction activities would limit use of the runway to less than 5,701 feet throughout the duration of
construction (approximately 150 days). This reduced length would cause cessation of commercial airline
flights at BLI. Beyond the reduced service impacts, the community impacts would be minimal since the
runway thresholds would remain where they are today.
The cost of constructing the cantilevered structure is estimated to be $5,500,000, which will require an
investment of Port funds equal to 10% of the total. The operations impact from construction and the
financial impact of the Port’s required share of the project are not acceptable or feasible.
RSA Alternative 3: Use Declared Distances - Two different methods of applying the declared distance
tables were examined but both result in a permanent reduction of available runway length at BLI. This
reduces the already marginal runway length, further reducing margins of operational safety and limiting
operational flexibility.
RSA Alternative 4: Relocate Threshold on RW16 and Replace on 34 End - This alternative involves
shifting the runway to the south in order to maintain the available runway length while bringing the RSA
into compliance by relocating the Runway 16 threshold. This action will require detailed environmental
analysis as it will extend the Runway 34 threshold and require construction activity in an environmentally
sensitive conservation easement area located in the current RSA and wetlands south of Alderwood
Avenue. Also, moving the Runway 34 threshold would move the threshold closer to the residents to the
south.
This alternative requires considerable construction activity to take place as the Runway 34 RSA has to
move with the threshold and this requires closure or relocation of Alderwood Avenue, the relocation of ILS
equipment, and considerable work due to the topography of the site. These construction activities will
reduce the available runway length for a period of 3 to 4 months, constraining or cancelling commercial
airline activity.
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The cost of the alternative is estimated at $4.6 Million for the relocation with a maximized RSA on Runway
16 to $6.0 Million for the longer extension resulting from not constructing a retaining wall on the 16 end.
This alternative is not recommended for this reason.
RSA Alternative 5: Relocate the Runway - Two alternatives were examined under this alternative but
both are rejected because the amount of time required to implement either would exceed 10 years.
During the interim period, the current RSA would need to be brought into compliance. Therefore neither
of these was seen as practical or even feasible from a cost and constructability for maintenance of
operations standpoint.
RSA Alternative 6: Engineered Solution (EMAS) - Gaining RSA compliance using engineered materials.
The use of these materials allow for the airport to operate safely. However, maintenance and replacement
of the materials is required and costly. Furthermore EMAS does not provide the same level of operational
safety provided and afforded by a RSA meeting design standards.
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Table 6–6:

RSA Alternative
Do Nothing
1
(Administrative
Solution)
Do Nothing
(Administrative
1(a)
Solution) with
maximized RSA

May 10, 2018

Summary of RSA Recommendations
Meets
FAA
Standard

Meets
Airline
Operational
Needs

Environmental

Community
Reaction

Constructability/
MOT

Estimated
Cost

FAA must comply with the congressional mandate. This option is not practicable

FAA must comply with the congressional mandate. This option is not practicable

2

Extend onto
FHWA/WSDOT
ROW

Yes

2(a)

Extend onto
FHWA/WSDOT
ROW with
cantilevered
structure

Construction activity would
reduce available runway
length to 6,300 ft. during
site grading, which can be
done at night.
Construction activity would
reduce available runway
length to 5,701 ft. for
approximately 150 days.
Closed for commercial
flights during construction.

Yes

Requires limited
Environmental
Analysis (EA)

None

Yes

No

Requires
Environmental
Analysis

None

Use Declared
Distances
(without
maximized
RSA)

Yes

No - reduces
available
landing
distance

None

None

Operational restrictions
For 30 days w/o ILS

$400K

3(a)

Use Declared
Distances (with
maximized
RSA)

Yes

No - reduces
available
landing
distance

Requires
Environmental
Analysis

None

Operational restrictions
for 30 days w/o ILS

$788K

4

Relocate and
replace (without
maximized
RSA)

Yes

Requires
Environmental
Analysis

Likely intense
community
Interest

Operational restrictions for
90 days with available
runway length to 6,000 ft.
closed for commercial
flights

$4.6 Million

Yes

Requires
Environmental
Analysis

Likely intense
community
Interest

Operational restrictions for
90 days with available
runway length to 5,701 ft.
closed for commercial
flights

$6.0 Million

3

Yes

4(a)

Relocate and
replace (with
maximized
RSA)

5(a)

Move Runway
to the West

Planning, environmental, design and construction likely to be 10 year process.
In the meantime the existing RSA will need to be addressed

5(b)

Reorient the
Runway

Planning, environmental, design and construction likely to be 10 year process.
In the meantime the existing RSA will need to be addressed

6

Engineered
Solution

6.7

Yes

Yes

Yes

None

None

Operational restrictions for
45 days with available
runway length to 5,701 ft.
closed for commercial
flights

$916K

$5.5 Million

$6.5 Million

Improve Exit Taxiway Layout

To maximize the capacity of the single runway, adequate exit taxiways need to be positioned to allow all
aircraft to safely and efficiently vacate the runway upon landing. Taxiway design is guided by the Taxiway
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Design Group (TDG) of the critical aircraft, the B737-900 which is classified as TDG-4. Ideally, runway
exits locations are determined based on what best serves the specific aircraft fleet operating at the airport.
At BLI the operational fleet has been analyzed and exits should be spaced at distances that consider the
needs of three distinct types of aircraft;




Small GA aircraft with short landing length requirements.
Turbo-prop (including the Q400 used by Alaska for commercial service) and small jet aircraft.
The Boeing 737 and Airbus A319 aircraft that can exit without needing to proceed to the runway end.

At BLI, the taxiway system consists of right angle exits at each runway end and four angled exit taxiways.
The location and angles of the existing exits are based on the existence of pavement that dated from the
time when BLI had three active runways. However, right angle taxiways are the standard for all
runway/taxiway intersections except when a need for high-speed exits is justified. In the case of BLI no
justification for high-speed exits has been identified. Therefore, to improve the efficiency of the runway
system the exits should be reconfigured. Only two alternatives were considered;



Do-nothing – shown in Figure 6–18.
Reposition the exit taxiways and construct 90 degree exits as shown in Figure 6–19.
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Figure 6–18: Taxiway Layout Alternative 1 – Do Nothing
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Figure 6–19: Taxiway Layout Alternative 2 - Reposition and C onstruct 90 Degree Exits
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The decision on the ultimate layout of the taxiway system was based on these factors:


Adherence to FAA design criteria for TDG-4 Aircraft



Operational Efficiency



Safety Considerations as detailed in AC 150/5300-13A



Construction Cost

Adherence to FAA Criteria: The do nothing alternative maintains the current exit and connecting taxiway
system as is. During the 2010 reconstruction of Runway 16/34 actions were taken to assure that parallel
Taxiway A and exit Taxiways B and G were reconstructed to meet the C-IV design criteria that was in
effect at the time. However, the angled exits (C, D, E, and F) were not reconstructed at that time.
Alternative 2 suggests reconstruction of the exit taxiways in an optimal layout for operations in both
directions using 90 degree exits. Under this alternative, the design criteria for TDG-4 aircraft is adhered to
during the design of two of the exits and TDG-3 will be applied to the others to allow the larger corporate
turbo-prop and jet aircraft to exit, as well as all of the Q400 commercial flights.
Operational Considerations: As previously stated, the current exit taxiway layout was developed to take
advantage of existing pavement from two abandoned crosswind runways. The location and angles of
these are not optimal for daily operations. Any use of Taxiways F, E, and D during landings on Runway
16 requires an acute angled turn to access the terminal/general aviation area. Further, the angled exits (F
and E) are oriented in a direction that supports landings on Runway 34 more so than on 16.
Alternative 2 closes the existing exit taxiways and constructs new ones at locations that are optimal for the
aircraft fleet. Table 6–7 was prepared to show the cumulative percentage of the various aircraft
classifications that will be able to use the new exits under both wet and dry conditions as calculated using
the methodology from FAA AC 150/5300-13 using the aircraft classifications as follows.
A. Small single-engine aircraft weighing 12,500 pounds or less. This includes all of the singleengine general aviation aircraft at BLI.
B. Small twin-engine aircraft weighing 12,500 pounds or less. This includes all of the small twin
engine general aviation aircraft.
C. Large aircraft weighing from 12,500 to 300,000 pounds. Included in this category are the general
aviation turbo-prop and jet aircraft as well as the Q400 aircraft used by Alaska Airlines for daily
flights to and from Seattle.
D. Heavy aircraft weighing more than 300,000 pounds. All of the Boeing 737 aircraft, the A319 and
A320 flights are in this category.
As the data shows, with the taxiways spaced as shown, all of the aircraft can operate efficiently in either
direction. The Boeing 737 and A319 flights would be able to exit by the fourth exit.

Table 6–7:

Exit Taxiway Use
Distance1
Exit Taxiway
(feet)
Landing on Runway 16 - Wet

DRAFT

Cumulative Percentage of the Fleet2
A

B

C

D

Future C

1,700

37%

0%

0%

0%

Future D

2,600

70%

0%

0%

0%

Future E

4,501

100%

83%

1%

0%

Bellingham International Airport | Master Plan

Evaluation of Alternatives 6 | 41

May, 10, 2018

Future F

6,000

100%

100%

48%

10%

Existing G

6,701

100%

100%

77%

47%

Landing on Runway 34 - Wet
Future F

1,700

37%

0%

0%

0%

Future E

2,200

86%

100%

0%

0%

Future D

4,101

100%

97%

4%

0%

Future C

6,000

100%

100%

48%

10%

Existing B

6,701

100%

100%

77%

47%

Landing on Runway 16 - Dry
Future C

1,700

57%

0%

0%

0%

Future D

2,600

90%

4%

0%

0%

Future E

4,501

100%

98%

15%

0%

Future F

6,000

100%

100%

92%

71%

Existing G

6,701

100%

100%

100%

97%

Landing on Runway 34 - Dry
Future F

1,700

57

0%

0%

0%

Future E

2,200

99

18%

0%

0%

Future D

4,101

100

100%

24%

2%

Future C

6,000

100

100%

92%

71%

Existing B

6,701

100

100%

100%

97%

Safety Considerations:
safety at BLI.

Doing nothing neither improves nor diminishes the current level of operational

Alternative 2 improves the safety margins by providing right-angle exits that meet standards and increase
visibility and recognition during operations. The design of the exits in Alternative 2 meets the criteria
established in FAA AC 150/5300-13A.
Cost: There is no construction cost associated with doing nothing but the inefficiencies in operations will
cost operators.
Building the new exit taxiways is estimated to cost approximately $6.5 Million.

6.7.1

Taxiway Layout Recommendation

It is recommended that Alternative 2 be adopted as the parallel and exit taxiway layout for BLI. The layout
meets the requirements of the existing and forecast fleet, as well as FAA design and safety criteria. While
the exact location of the individual exits will need to be established prior to final design, the locations have
been calculated to assure maximum runway efficiency while being located to avoid potential conflicts with
either access taxiways or aircraft parking positions. The placement reflects RSAT recommendation to
minimize congestion and confusing traffic paths in the apron area.
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Passenger Terminal Building

The previous master plan included a forecast of commercial passenger growth that was robust enough to
cause a terminal expansion and anticipated adding aircraft gates to the south of the current building in the
2025 – 2030 time-period. The expansion of the terminal required that the existing general aviation
facilities be relocated into a new GA area south of the Aircraft Rescue and Fire Fighting (ARFF) building.
Long term this plan was needed to create a separation of increasing commercial traffic from GA activity by
small aircraft. It also provided area for expansion of FBO and GA hangars and was a short term solution
to providing RON positions. Figure 6–20 shows this concept.
As discussed in depth in the forecast chapter, commercial aviation demand levels have not grown at the
rate expected in the previous plan and in fact have declined. Therefore potential terminal expansion in
the next 20-years will be driven by airline decisions (and investments) to increase their market at BLI
rather than passenger demand levels. Therefore, this master plan has reexamined the terminal
expansion plans and created a terminal development plan (Figure 6–21);
This terminal expansion plan maintains all ticketing and bag screening functions in their current location in
the existing building with a new building connected to the existing terminal through a non-secure corridor.
The new facility will contain a passenger screening checkpoint, four airline gates, concessions and
baggage claim facilities. In addition two 12-foot wide load/unload lanes along Terminal Drive will serve the
expanded terminal.
The terminal development concept provides for the construction of RON positions as needed with
eventual terminal expansion to meet demand beyond the 20-year horizon. The primary issues associated
with this concept include;
1. Construction of the RON positions will require filling of 5 to 6 acres of wetland.
2. Unless a relocation of the Airport Traffic Control Tower (ATCT) is completed, the two westernmost
RON spaces are positioned in a manner that the tails of the aircraft affect the ATCT Line of sight
(LOS).
3. The terminal expansion concept includes some basic assumptions regarding the use of the new
facilities and services to be provided therein. Some of these are likely to require additional
consideration and detailed stakeholder involvement prior to implementation. These include;
a. The need for an additional checkpoint in the new facility will need to be coordinated with
TSA.
b. The addition of a second baggage claim area in the new building may be required to
maintain a high level of customer service., and
c.

The 300 foot corridor connecting the existing terminal with the expanded building is
envisioned as being non-secure. This will require duplication of concessions for secure
side passengers.

Considerations: Any terminal expansion will need to give full consideration of sustainability factors, both
in building design and associated amenities. For instance, terminal design will need to include adequate
vehicle charging stations to allow for conversion of the GSE fleet from fossil fuels to electrical power.
Also, any new buildings should include consideration of the solar power potential in both location and
design.
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Figure 6–20: Expand Terminal to the South
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Figure 6–21: Expand Terminal to the North
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6.9

Improved Rental Car (RAC) Facilities

Improvements to RAC facilities in the terminal area are currently underway (Figure 6–22). These include a
relocation of the ready/return area from the southern portion of the public parking lot to a northern
location. This location will provide more convenience for both customers and RAC providers as it will
move the ready area nearer to the arriving passengers by better aligning with the rental car counters in
the terminal building providing a direct route for customer.
In addition, the RAC providers have requested that a Quick Turnaround (QTA) facility be provided to
better serve their needs. The QTA Facility is intended to provide facilities for car cleaning, refueling and
other preparation activities. The Port and the RAC companies have determined that the optimal location
for this facility is adjacent to the relocated Ready/Return lot, east of the current terminal. The primary
drivers behind this project were to improve customer service and enhance airport revenues.

Figure 6–22: Rental -A-Car (RAC) and Quick Turnaround (QTA) Facilit ies
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Expand Area for General Aviation Facilities

Previous master plans have recommended that GA development be directed to the southeastern portion
of the airport property. The Port has been actively pursuing this direction, having completed all
environmental studies and securing approvals for development. A total of 45.4 acres have been
designated for future GA development. Phases 1, 2, and 3 are ready for implementation as soon as the
Port completes the approved wetland mitigation plan. Phase 4 has not been included in the approvals.
It is recommended that the Port of Bellingham continue with on-going plans for expansion of general
aviation to the southeast. Figure 6–23 shows a potential layout for development to include corporate
hangars and a logistics center.
The Port should designate the west side of the airport as an aviation reserve area to accommodate
potential future demand that is not forecast at this point. Some of the potential uses of this land are;
1. General aviation expansion beyond the 20-year period covered in this master plan. The Port
should continue to monitor the growth in general aviation demand and be prepared to initiate
development on the west side should that be deemed necessary.
2. Aviation logistic center. The Port should retain the option of accommodating the development of
an aviation logistics center similar to that shown in Figure 6–24.

Figure 6–23: Expand GA Area to the south
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Figure 6–24 : East Side Logistics Center

6.11

Expand Fuel Storage Capacity

The existing fuel storage area is located south of the terminal and near the area recommended for
expanded GA development. As stated in the Facility Requirements discussion fuel storage capacity
needs to be increased. In addition, the current fuel farm is in need of repair. Therefore a decision as to
whether to reconstruct and expand the existing facility or to relocate needs to be considered. The three
possible locations are shown on Figure 6–25 and described as follows.


Alternative 1: Expand on Existing Site



Alternative 2: Relocate to a location closer to the runway



Alternative 3: Relocate to the terminal apron.

Important factors to be considered in the determination as to the best location are.


Access to the local roadways for deliveries



Ability of refueler trucks to access the facility without leaving the airfield



Ability to service aircraft



Environmental considerations

Bellingham International Airport | Master Plan

DRAFT

6 | 48

Evaluation of Alternatives

May 10, 2018

6.11.1 Analysis
Access to Local Roadways
All three alternatives offer access to the local roadway system for delivery of fuel by tanker trucks.
However, the current site requires that special security provisions be made for deliveries since the trucks
need to come inside the fence (onto secure airport property) to make deliveries. This requires that
security personnel be available for each delivery. For alternatives 2 and 3, a new fuel farm will be
designed to address this deficiency. On these alternatives refuelers will be able to reach the site and
make deliveries without entering the secure areas, although on Site 2 a new road will need to be
constructed to provide access.

Access for Refueler Trucks
The current location requires that refueler trucks exit the AOA and proceed down Williamson Way to the
fuel farm. Once they are fueled, they return to the airfield to fuel aircraft. This situation is flawed in that
fuel trucks are constructed in a manner which does not make them street legal and using the public street
is technically illegal. Additionally, having each fuel truck pass from the non-secure area where they refuel
back onto the airfield creates a need for physical inspection of each vehicle for both security and to
minimize the introduction of FOD to the airfield.
Both alternatives 2 and 3 eliminate this situation by locating the fuel farm where it is accessible using onairport roadways. This makes either alternative preferable to the status quo.

Ability to Service Aircraft
All three alternatives are located in a manner where the refueler trucks can service the aircraft. However
alternatives 1 and 2 are located a distance from the terminal apron, where the commercial refueling
occurs. In both cases the distance traveled between tanks and terminal is approximately 0.75 mile,
following the most direct routes. Alternative 3, which is located on the terminal apron, is a much shorter
distance, approximately 0.1 miles.
In this matter then, Alternative 3 is more advantageous.

Environmental Considerations
Alternative 1, the existing facility is aged and in need of repair. In its current state any inadvertent fuel
spill would likely flow into the adjacent wetland due to the lack of effective containment provisions. Should
this be reconstructed, the containment facilities would be improved as well. Alternatives 2 and 3, as new
facilities, would have environmental considerations built into them.

Recommendation
The optimum location for the expanded fuel farm has been determined to be Alternative 3. This
alternative provides a clear differentiation between airside and landside traffic and allows for more
efficient use of the fuel farm and eliminates the need for security personnel to be present for any delivery
or refueling activities. In addition, the location on the terminal apron facilitates refueling activities and
decreases the distances that each refueler has to traverse to access the commercial aircraft. Figure 6–26
shows a possible layout for the fuel farm on site 3.

DRAFT

Bellingham International Airport | Master Plan

May, 10, 2018

Evaluation of Alternatives 6 | 49

Figure 6–25: Alternative Fuel Farm Sites
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Figure 6–26:
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Recommended New Fuel Farm Location
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6.12

Improvements for which there are no alternatives

6.12.1 Airfield Projects
Construct Runway Shoulders and Blast Pads
Runway Shoulders are required for the runway to meet FAA design standards for the runway and to
prevent soil erosion and minimize the potential for FOD. Shoulders should be included as part of next
runway rehabilitation project.
With the runway length being marginal for some commercial operations, the need for blast pad
improvement is evidenced today as the commercial aircraft are creating scouring conditions at the runway
ends as they power their engines for takeoff. Blast pads should be included as part of next runway
rehabilitation project.

Complete Airport Interior Service Road /Wildlife Fencing
The airport’s perimeter road does not adequately serve areas on the east side of the runway. This
program involves completing this roadway along the existing fence line.
At the same time the perimeter fence on the north side should be upgraded to include wildlife fencing for
reducing potential animal incursions on the airfield.

Preserve Precision Instrument Approach Capability on Runway 34
Preserving the ability to add a precision approach to Runway 34 allows for land use protection measures
to be incorporated into the Whatcom County Land Use Plans. The reason for preserving this possibility is
to increase operational efficiency and reduce delays due to weather.
This recommendation is made regardless of the equipment that FAA authorizes for use in the future. It
also recognizes that FAA criteria is not likely to justify a need at this time.

6.12.2 Airport Sustainability /Compliance/Environmental Projects
Several projects are recommended as part of the airport’s overall program of sustainable development
planning. These projects include the following elements

Solar Farm Development
Develop solar energy farms on airport to enhance self-sufficiency. The Port commissioned a Solar
Feasibility Study. This report assesses the feasibility of installing solar carports in the parking lots of
Bellingham International Airport. This design combines the amenity of premium, shaded parking, while
doubling the use of valuable square footage for on-site solar power generation.
The decision to construct solar carports avoids the necessary structural and wind-load calculations for
rooftop solar, while still placing the solar arrays far enough from runways to avoid glare into the approach
and takeoff flight paths. The placement of the solar field was done in conjunction with future parking lot
changes and the possible relocation of the ATCT. The field that is located in the parking lot will be in a
good position to supply electricity to additional automobile charging stations in anticipation of the increase
in the number of electric vehicles expected in the near and long term future. This placement also will
provide for covered parking spaces.
The solar feasibility study, containing details of siting as well as financing options is attached to this report
as Appendix C.
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Other Sustainability Projects
Two additional efforts are recommended to improve the overall environmental footprint of the airport.
These are the replacement of the airfield lighting systems with LED fixtures as existing systems are
replaced. Additionally the Port will replace most airfield service equipment with electric models and
encourage all tenants to do likewise. This will be preceded by a project to add additional charging
stations on the airside, particularly at the terminal.

Environmental Projects
There is a designated conservation area situated at the end of Runway 34, within the RSA. This plan
recommends that the Port begin the process of relocating this, and other conservation areas within the
Airport Operations Area (AOA) to more suitable locations.

Compliance Projects
Finally, two projects are required to assure that the airport remains in compliance with FAA criteria.
These are;



Remove obstructions from Critical Part 77 Surfaces
Construct a new SRE Facility
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