Pocatello Regional Airport
Airport Master Plan Update

CHAPTER 4
IDENTIFICATION AND EVALUATION OF ALTERNATIVES
This chapter identifies and evaluates facility development alternatives for Pocatello Regional
Airport. These alternatives are designed to meet the following objectives:




Meet the facility demand requirements outlined in the previous chapter
Satisfy the strategic objectives and goals of the Airport
Adhere to safe operational standards set by the FAA, State of Idaho, and the Airport

The result of this analysis is a cohesive plan for Airport development that functionally combines all
recommended improvements. This plan will enable the City of Pocatello to effectively develop the
Airport so it remains a leading transportation asset for the area.

4.1

PREFERRED DEVELOPMENT PLAN

This analysis delivers a cohesive plan for the airport development that functionally combines all
individual facilities needed at the Pocatello Regional Airport. The facility requirements and the City
of Pocatello’s strategic goals are utilized in the process as a basis of determining the preferred
development plan. The preferred alternatives identified in this study include the rehabilitation of
Runway 17-35, modifications to the taxiway system, vehicle access, and parking improvements.
This plan is carried forward into the airport layout plan and capital improvement plan analysis of
this Airport Master Plan for further refinement, which includes prioritizing projects, phasing the
development, and funding the projects. The Preferred Development Plan for Pocatello Regional
Airport is summarized below and described in the remainder of this Chapter (see Figure 4-1).
Airfield





Bring Runway 17/35 into compliance to accommodate air carrier operations for aircraft with
more than 30 seats.
Remove Taxiway G as part of a phased effort to improve airfield efficiencies and reduce
airport operational cost.
Relocate and extend Taxiway E to improve circulation for aircraft taxiing between the
crosswind runway and the apron area.
Construct a Parallel Taxiway to accommodate long-term aviation demand while improving
taxiway circulation, efficiency, and airfield safety.

Support Facilities



Expand the General Aviation aircraft storage area to provide additional small,
conventional/box hangars and nested-hangars.
Construct a Heavy Aircraft Hardstand to accommodate aircraft within the ADG-IV/V groups
that weigh between 150,000 to 280,000 pounds.
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Develop an Air Cargo and Large Aircraft Operator Development Area, which will provide
access to Interstate 86 and Union Pacific railroad located southeast within the warehousing
and distribution land use area. In addition begin developing demand-driven area west of
Runway 35.

Landside and Intermodal Facilities









Provide vehicle access to the west side of the Airport via Truckerville Road, which will open
the west side of the Airport for both aviation and non-aviation development.
Expand the existing airport roadway system to accommodate expected future demand.
Construct a complete perimeter road, which will provide airfield access for safety and
maintenance purposes.
Designate a Foreign Trade Zone (FTZ) adjacent to supporting facilities, which increases
the potential for future aviation and non-aviation development opportunities.
Improve rail branch lines, including the acquisition of a transload station, and extend branch
Line C to accommodate future growth.
Relocate the existing detention pond to accommodate future parking lot expansion.
Expand the commercial passenger terminal parking area to accommodate the long-term
parking need.
Relocate the second overflow parking lot by expanding the first overflow parking lot to the
south. This improvement will resolve the safety and security concerns of allowing vehicles
to park adjacent to the terminal building, and provide for future commercial passenger
terminal building expansion or other aviation-use development to occur southwest of the
existing terminal building.
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Figure 4-1
PREFERRED DEVELOPMENT PLAN

Source: RS&H, 2011
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4.2

ALTERNATIVE DEVELOPMENT AND EVALUATION PROCESS

The identification and analysis of development alternatives divide the Airport into three main areas
of study; Airfield, Support Facilities, and Landside. The purpose of this division is to focus on those
elements that are interrelated and may require land area, both in terms of physical facilities and
space reserved for operational safety. These elements have been defined, analyzed, and
integrated into one another to become the preferred development plan.
4.2.1

Identification of Alternatives

The process of determining viable alternatives and ultimately the preferred development plan is
performed in a series of interrelated steps. The first step creates conceptual derivatives based
upon the Airport’s existing strategic vision. Factors that drive the alternative development process
are directly related to current infrastructure limitations identified from the facility requirement
analysis. Further, the process was designed to meet the forecast aviation demand for the 20-year
planning horizon. The development factors considered during the alternatives process are outlined
below:








FAA Airport Design Standards
Passenger Enplanements
Aircraft Operations
Land Development Strategies
Revenue-Producing Opportunities
Intermodal Activities
Renewable Energy Potential

These factors provided the framework necessary to formulate feasible development alternatives to
meet future growth at the Airport. Preliminary alternatives were put through an initial screening
and those that clearly failed to meet facility requirements were eliminated. The remaining
preliminary alternatives were developed into conceptual alternatives with the purpose to meet the
facility requirements, while minimizing negative impacts. Ultimately, these alternatives were
evaluated against one another to produce the preferred alternative for airport development. This
alternative development and evaluation process is illustrated in Figure 4-2.
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Figure 4-2
ALTERNATIVE DEVELOPMENT PROCESS

Source: RS&H, 2011
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4.2.2

Evaluation of the Alternatives

The alternatives analysis began with a broad group of options that were progressively screened to
produce reasonable alternatives that are responsive to the Airport’s needs, while remaining fiscally
and environmentally feasible for the Airport. This process is described in this section.
The evaluation of the alternatives is guided by a combination of general planning criteria and client
goals. Based upon the development factors previously identified, the following list of objectives
has been established for the evaluation of the alternatives:


FAA Airport Design Standards
o Conforms to best practices for safety and security
o Conforms to the FAA design standards and other appropriate planning guidelines



Passenger Enplanements
o Allows for incremental growth beyond the planning period



Aircraft Operations
o Meets operational needs



Land Development Strategies
o Provides for the highest and best on- and off-airport land use



Revenue-Producing Opportunities
o Is financially feasible and offers diversified cash flow



Intermodal Capability
o Provides for the opportunities to maximize the existing infrastructure and expand the
airport’s business potential.



Renewable Energy Potential
o Provides for environmentally responsible development, while reducing the airport’s
overall operating cost.

These guiding objectives and criteria have been applied to each potential development alternative
within each main airport area of study (Airfield, Support Facilities, and Landside). Alternatives
were reviewed and tabulated to allow for quantitative analysis and ranking of each potential
development alternative.
Not all identified solutions resulted in a review of alternatives within each area of study. In some
cases, it is clear that alternatives addressing specified needs do not require further evaluation.
This is true for improvements that are essential to meet FAA design standards, and to establish
airport infrastructure that supports the preferred alternatives. These improvements are discussed
throughout the chapter and are presented as recommendations.
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4.3

AIRFIELD

Airfield development is based upon facility requirements and the Airport’s strategic vision, as
discussed in Chapter 3, Facility Requirements, which establishes the outer most boundaries (i.e.
controlled surfaces, airspace, taxiway locations) of the airfield. The airfield is the primary, most
critical portion of the Airport, and will be the most important factor in determining the locations,
alignments, sizes, and orientations of any other planning elements.
This section will introduce and briefly describe each major airfield facility component, followed by
identification and evaluation of alternatives, and the recommended alternative. As stated
previously, not all identified components will result in a set of alternatives; however, these
improvements are discussed and are presented as recommendations. See Figure 4-3 for the
existing airfield layout.

Figure 4-3
EXISTING AIRFIELD

Source: Reynolds, Smith and Hills, Inc., 2011.
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4.3.1

Runways

The existing runway configuration at Pocatello Regional Airport is considered an Open V. An
Open V runway configuration occurs when two runways are positioned away from one another in
different directions, but do not intersect. The primary runway (Runway 3/21) is a northeastsouthwest oriented runway, and the crosswind runway (Runway 17/35) is oriented north-south.

4.3.1.1 Runway 3/21
The facility requirements analysis determined that the existing Runway 3/21 (9,060 feet long, 150
feet wide) satisfies the facility requirements to accommodate potential future activity throughout the
20-year planning period. The existing and future Airport Reference Code (ARC) for Runway 3/21
will remain as ARC-IV. Therefore, it is recommended to maintain and preserve the primary runway
in its existing configuration for the planning period.

4.3.1.2 Runway 17/35
Runway 17/35 (7,150 feet long, 100 feet wide) also satisfies facility requirements as it provides
adequate length to accommodate existing and future activity. The existing and future ARC for
Runway 3/21 will remain as ARC-III. Therefore, no changes to the crosswind runway’s existing
configuration are recommended during the 20-year planning period.
While the runway has adequate length, the runway is not suitable for air carrier operations and is
limited to aircraft with fewer than 30 seats. Also, according to the Pavement Management Plan,
the asphalt runway is in need of rehabilitation in the near term. Other necessary elements to
include with the pavement rehabilitation project include the following:





Verify the existing pavement strength exceeds the recommended minimum 60,000-pound
weight bearing capacity
Install distance-to-go markers
Install lighted wind cones at each runway end
Install non-precision markings to the runway surface

As of the publish date, these improvements will result in a runway suitable to accommodate air
carrier operations for aircraft with more than 30 seats.
4.3.2

Taxiways

Runway 3/21 is served by a parallel taxiway (Taxiway A) serving the south side of the runway with
connector Taxiways B, C, D, E, and F that connect the runway to the ramp and terminal area.
Runway 17/35 is also served by Taxiway A at the Runway 35 end, providing access to the ramp
and terminal area. Taxiway G provides access to the Runway 17 end and the Runway 21 end.
There are no parallel or other connecting taxiways serving Runway 17/35. The following sections
present recommended taxiway improvements, based on the facility requirements analysis.
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4.3.2.1 Taxiway A
The majority of Taxiway A is 75 feet wide. The facility requirements analysis determined that there
is a section of Taxiway A, located in between Taxiway F and Runway 35, that is only 70 feet in
width. This portion of the Taxiway A only serves Runway 35, which is designed to accommodate
ARC-III aircraft. Therefore, it is recommended that this Taxiway section remain 70 feet wide to
preserve the separation between ARC-IV aircraft using Runway 3/21, and ARC-III aircraft using
Runway 35.

4.3.2.2 Taxiway G
Taxiway G, which connects Runway 21 and Runway 17, provides the only taxiway access to
Runway 17. Although Taxiway G meets AC 150/5300-13 design standards for ADG III taxiways,
its physical location provides inefficient taxiway access, and will lead to prohibitive upkeep costs for
its intended use.
Three alternatives were developed for consideration, which are discussed below and illustrated on
Figure 4-4. All three of these alternatives recommend removing Taxiway G and recycling the
millings from Taxiway G which could be reused as part of the future Airport perimeter road.


Taxiway G Alternative No. 1 – The Alternative improves the efficiency of taxiway access
between the apron and Runway 17 by removing Taxiway G and developing a midfield
taxiway connector. The midfield taxiway connector would run southeast (perpendicular to
Runway 3/21) from Runway 17 to Taxiway D. In order to meet FAA taxiway design
standards for a right-angled entrance onto the Runway 17 threshold, the midfield connector
would turn into a short, partial parallel taxiway approximately 300 feet prior to the Runway
17 threshold. The midfield connector would be approximately 4,600 feet long and 50 feet
wide, which meets ADG III taxiway standards.



Taxiway G Alternative No. 2 – This Alternative removes Taxiway G and develops a
midfield taxiway connector. To meet FAA taxiway design standards for a right-angled
entrance onto Runway 17, the midfield connector would extend Taxiway D perpendicular to
Runway 3/21 approximately 400 feet, then turn west to connect to the midfield of Runway
17/35. This midfield connector would be approximately 3,600 feet long and 50 feet wide,
which meets ADG III taxiway standards. If a future parallel taxiway alternative (see Section
4.3.2.3 Parallel Taxiway) is not implemented, this alternative would require a taxiway
turnaround off the Runway 17 threshold since aircraft departing from Runway 17 could only
access Runway 17 by back taxiing down the runway from the midfield connector, and
turning around for departure.



Taxiway G Alternative No. 3 – The Alternative presents a solution for Taxiway G that is
currently planned for on the existing Airport Layout Plan. This alternative also recommends
removing Taxiway G, constructing a perpendicular taxiway connector from a relocated
Taxiway E (see Section 4.3.2.4 Taxiway E Alternative) approximately 1,400 feet, and then
the taxiway turns to the west to provide a midfield connection to Runway 17/35. This
midfield connector would be approximately 3,200 feet long and 50 feet wide, which meets
ADG III taxiway standards. Here again, this alternative would complement a future parallel
taxiway alternative (see Section 4.3.2.3 Parallel Taxiway). Without a parallel taxiway option
this alternative would require a taxiway turnaround on the west side of Runway 17 since
aircraft departing from Runway 17 only access Runway 17 by back taxiing down the runway
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from the midfield connector, and turning around for departure. In addition, aircraft arriving
on Runway 35 that miss the midfield connector on landing would be required to back taxi
the runway to reconnect with the midfield connector.
Each Taxiway G alternative is a reasonable solution to address its existing issues; however, based
on the technical merits presented above, Taxiway G Alternative No. 3 best meets the following
alternative evaluation objectives:






FAA Airport Design Standards
o Conforms to the FAA design standards and other appropriate planning guidelines
Aircraft Operations
o Meets operational needs
Land Development Strategies
o Provides for the highest and best on- and off-airport land use
Revenue-Producing Opportunities
o Is financially feasible and allows for new opportunities
Renewable Energy Potential
o Provides for environmentally responsible development

This evaluation demonstrates that Taxiway G Alternative No. 3 consistently conforms to the
guiding objectives established for evaluating development alternatives. In conclusion, Taxiway G
Alternative No. 3 is recommended for development to improve circulation for aircraft taxiing
between the crosswind runway and the apron area. This alternative provides the midfield
connector within the first and the last third of Runway 3/21 respectively. The FAA recommends
crossing in the first and the last third of a runway and to avoid taxiways that provide direct access
from the apron to the runway. While back taxing is not ideal, this alternative coupled with a parallel
taxiway alternative discussed in the next section eliminate this concern all together. The
opportunity for environmentally responsible development also exists in recycling pavement
materials from the removal of Taxiway G. Further, this alternative also complements several
elements of airfield alternatives presented throughout this chapter, which combined, can
significantly improve the airfield operational efficiency, while maximizing the potential for future
aviation and non-aviation development opportunities.
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Figure 4-4
TAXIWAY G ALTERNATIVES

Remove Taxiway G

Potential Aircraft
Turnaround

Taxiway G
Alternative No. 1

Taxiway G
Alternative No. 3
Taxiway G
Alternative No. 2

Source: RS&H, 2011

4.3.2.3 Parallel Taxiway
A parallel taxiway to Runway 17/35 should be considered as a long-range planning element. A full
length parallel taxiway for Runway 17/35 will provide access to both runway ends, and eliminate
the need for back-taxiing. The taxiway should meet Airplane Design Group III standards as it will
primarily serve the crosswind runway, and have a connector taxiway located at least near the
middle of the runway. Two alternatives were developed for consideration, which are discussed
below and graphically depicted on Figure 4-5.
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Parallel Taxiway Alternative No. 1 – This Alternative carries forward the partial parallel
taxiway on the east side of Runway 17/35, as shown on by the current Airport Layout Plan.
This alternative would result in a 3,575-foot long, 50-foot wide taxiway with two connectors:
one at the Runway 17 end, and one in the middle, approximately 3,575 feet from the
Runway 35 threshold, aligning with connector taxiway D. One factor to consider for this
alternative is that a full parallel taxiway on the east side of Runway 17/35 is not
recommended for development, as it would interfere with the Runway 3 Medium Intensity
Approach Lighting System with Runway Alignment Indicator Lights (MALSR), Runway
Protection Zone (RPZ) and Runway Safety Area (RSA). Another consideration of a partial
parallel is Taxiway A connects to the end of Runway 35, allowing circulation of taxiing
aircraft from the runway back to the ramp without back-taxiing.



Parallel Taxiway Alternative No. 2 This Alternative installs a parallel taxiway on the west
side of Runway 17/35. This alternative would also result in a 7,150-foot long, 50-foot wide
taxiway way with three connectors, one connecting to each runway end and one connecting
to the middle of the runway, approximately 3,575 feet from the Runway 17 threshold. By
constructing a full parallel taxiway on the west side of Runway 17/35, land located on the
east side of Runway 17/35 could be reserved for revenue producing opportunities, such as
renewable energy development (See Appendix G). In addition, a full parallel taxiway on the
west side of Runway 17/35 will provide the airfield the infrastructure necessary for future
aviation development on the west side of the airfield, which will allow efficient circulation of
aircraft taxiing between future hangars and the crosswind runway. Lastly, Alternative No. 2
provides access to developable land that would otherwise be unusable for aviation-use and
revenue generating opportunities.

Consideration was given to the proper location of an exit taxiway off each of these alternatives.
Exit taxiways permit pilots to leave a runway quickly and efficiently. The distance between the exit
taxiways, location of exit taxiway from runway thresholds, and taxiway width all contribute to the
ability of aircraft to clear the runway. Within Advisory Circular 150/5300-13, Appendix 9, the FAA
provides a table of the cumulative percentage of aircraft classes observed exiting existing runways
at specific exit taxiway locations. After evaluating both alternatives, wind observation, the
predominant arrival end (Runway 17), the distance from the threshold, and the percent of Group A,
B, and C aircraft potentially accommodated by these improvements, the following recommendation
is made.
It is recommended that a center connection (approximately 3,500 feet from the threshold) and a
three quarter connection be included for each parallel taxiway alternative. A center connection
would accommodate 100 percent of Group A, 81 percent of Group B, and 2 percent of Group C.
As well as, a connector three quarters down the runway (approximately 5,000 feet from the
threshold) would accommodate 100 percent of Group A, 100 percent of Group B, and 49 percent
of Group C aircraft. Only right-angled taxiways were considered as exit taxiway options because of
the existing taxiway geometry and FAA guidance on taxiway design. The Airport currently uses all
right-angled taxiway exits because of the existing airfield layout, and peak hour traffic does not
exceed 30 operations.
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Although both alternatives are feasible solutions, Parallel Taxiway Alternative No. 2 was selected
as the recommended taxiway alternative, as its elements discussed above meet the following
evaluation criteria:






FAA Airport Design Standards
o Conforms to FAA best practices for safety and security
o Conforms to the FAA design standards and other appropriate planning guidelines
Aircraft Operations
o Meets operational needs
Land Development Strategies
o Provides for the highest and best on- and off-airport land use
Revenue-Producing Opportunities
o Is financially feasible and allows for diversified cash flow
Renewable Energy Potential
o Provides for environmentally responsible development

This evaluation demonstrates that Parallel Taxiway Alternative No. 2 consistently corresponds to
the guiding objectives set forth for evaluating development alternatives. Parallel Taxiway
Alternative No. 2 is recommended as the viable solution for parallel taxiway development in the
long-term, as demand dictates, in order to gain the benefits of potential revenue generating and
renewable energy development opportunities, improved taxiway circulation and efficiency, and
overall increased airfield safety.
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Figure 4-5
FUTURE PARALLEL TAXIWAY ALTERNATIVES

Parallel Taxiway
Alternative No. 1

Parallel Taxiway
Alternative No. 2

Source: RS&H, 2011

4.3.2.4 Taxiway E
As previously discussed in Chapter 3 Facility Requirements, Taxiway E’s location and orientation
limits its use as a connector to Taxiway A. First, Taxiway E’s location requires additional taxi time
for aircraft landing on Runway 21 that are unable to make a turn within the first 5,300 feet (at
Taxiway D), or those landing aircraft unable to turn off Runway 3 within the first 1,050 feet.
Second, Taxiway E’s acute angle orientation necessitates taxiing aircraft to make an acute angle
turn onto and off Runway 3/21, which reduces and/or inhibits its use as an efficient exit or standard
connector taxiway. Three Taxiway E alternatives that address these issues are discussed below
and graphically depicted on Figure 4-6.


Taxiway E Alternative No. 1 – This Alternative considers converting Taxiway E from an
acute angle to 90 degrees. This option would preserve portions of the existing taxiway,
remove and replace other portions to create a 90 degree taxiway in the same location. This
option removes the acute angle and provides pilots another option to exit Runway 21;
however, it does not improve the pilot’s options when landing on Runway 3.

Identification and Evaluation of Alternatives

4-14

Final 2012

Pocatello Regional Airport
Airport Master Plan Update



Taxiway E Alternative No. 2 – This Alternative recommends no changes to Taxiway E,
rather construct a new taxiway 1,170 feet northeast along Taxiway A. This option would
require the taxiway nomenclature be revised to include a new taxiway. However, leaving
Taxiway E as-is preserves the continuity of the airfield and costs the airport no additional
money. Installing an additional taxiway in a new location would simply improve the runway
system and provide pilots another exit taxiway. Another advantage of locating a taxiway
connection in this location is that ARFF personnel would have direct access from the ARFF
Station onto the Runway 3/21 when responding to an emergency.



Taxiway E Alternative No. 3 – This Alternative recommends relocating Taxiway E 1,170
feet northeast along Taxiway A, and reorienting the direction to a 90 degree angle. This
Alternative provides an option for aircraft to exit the runway within the first 2,000 feet of
landing, which will reduce aircraft taxi time. By relocating this taxiway, the nomenclature
does not change and an ineffective taxiway is removed. Once relocated, the orientation of
Taxiway E would become 90 degrees, removing the acute angle turns from Runway 3/21,
and meets AC 150/5300-13 design standards for taxiway intersections. This alternative
also provides direct access from the ARFF Station onto the Runway 3/21 when responding
to an emergency.

Although each Taxiway E Alternative is a feasible solution to address the identified issues, Taxiway
E Alternative No. 3 is recommended for implementation, based on its technical merits described
above that best meet the following evaluation criteria:



FAA Airport Design Standards
o Conforms to best practices for safety and security
o Conforms to the FAA design standards and other appropriate planning guidelines
Aircraft Operations
o Meets operational needs
o Improves ARFF response route and deduce response time to an emergency

Fewer objectives were met in the other Taxiway E alternative evaluation; however, elements of
Taxiway E Alternative No. 3 provide more value applicable to FAA Airport Design Standards and
Aircraft Operational Needs. Taxiway E Alternative No. 3 is recommended for development as the
benefits of providing an early runway exit option for arriving aircraft, a 90-degree taxiway turn onto
Taxiway A, and the reduced aircraft taxi distance to the apron will improve pilot visual awareness,
runway safety, overall airfield circulation, and efficiency of the taxiway system.
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Figure 4-6
TAXIWAY E ALTERNATIVES

Taxiway E
Alternative No. 2

Taxiway E
Alternative No. 1
Taxiway E
Alternative No. 3

Source: RS&H, 2011

4.3.3

Visual/Navigational Aids

Visual and Navigational aids are necessary components that facilitate the Airport’s flight operations
and enhance safety during inclement weather and/or darkness by providing guidance to pilots in
the air and on the ground. The following sections discuss recommendations for improvements to
the Airport’s existing visual aids.

4.3.3.1 Runway 3/21 Visual Aids
Runway 3/21 is currently equipped with High Intensity Runway Lights (HIRLs), an Omni Directional
Approach Lighting System (ODALS) and Visual Approach Slope Indicators (VASIs) on Runway 3,
and a Medium-Intensity Approach Lighting System with Runway Alignment Indicator Lights
(MALSR) and Precision Approach Path Indicators (PAPIs) on Runway 21.
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Recommendations for Runway 3/21 visual aids include replacing the Runway 3 ODALS with
Runway End Identifier Lights (REILs), and upgrading the Runway 3 VASIs to Precision Approach
PAPIs. REILS provide an equivalent level of safety at a much lower cost to operate and maintain.
This recommendation is supported by the wind analysis, and aircraft operations discussed in
Chapter 3, Facility Requirements.

4.3.3.2 Runway 17/35 Visual Aids
Runway 17/35 is currently equipped with Medium Intensity Runway Lights (MIRLs), PAPIs on both
runway ends, and REILs on Runway 17. The only visual aid recommendation for the crosswind
runway is implementing REILs to Runway 35.

4.3.3.3 Taxiways Visual Aids
All existing taxiways, except for Taxiway G, have adequate visual aids, including taxiway edge
lighting systems and pavement markings. Since the airfield includes approximately seven miles of
taxiway edge lighting, it is suggested to replace the existing taxiway edge lighting systems with
Light Emitting Diodes (LEDs) in the short-term planning period. In addition to the energy cost
savings, maintenance costs will also be reduced since the new LED taxiway edge lights have a
greater lifespan than traditional incandescent bulbs. The LEDs would require a bulb change only
once during the 20-year planning period, while the incandescent bulbs currently in use require bulb
changes every two to three years. It is recommended that LED taxiway lights not be installed on
Taxiway G, since Taxiway G is recommended for removal. However, implementing LED taxiway
lighting on the remaining taxiway, as a short-term airfield improvement project will improve airfield
safety and reduce energy and maintenance costs. Heater elements may need to be installed
along with each LED to prevent snow and ice from buildup on each lens during the winter months.

4.3.3.4 Instrument Approaches
The existing non-precision RNAV (GPS) and VOR approaches to Runway 3, and the existing
precision ILS/LOC, RNAV (GPS), and VOR/DME precision approaches to Runway 21 are
adequate to accommodate forecasted activity for the 20-year planning period for the primary
runway.
To enhance safety for the crosswind runway, it is recommended that Runway 17/35’s existing
visual approaches be upgraded to a non-precision GPS approach to both Runways 17 and 35.
Having a non-precision GPS approach on Runway 17/35 would reduce the current two-mile ceiling
minimums (for visual approaches) to 800 feet above ground level (AGL). This would allow pilots to
utilize Runway 17/35 during inclement weather conditions, and improve overall approach options
into Pocatello Regional Airport.
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4.4

SUPPORT FACILITIES

Airport support facilities encompass a broad set of services necessary to sustain day-to-day
operations and provide a smooth and efficient facility. These facilities work directly with users
coming from, and going to, the Airport. While support facility improvements are mainly demand
driven and can be improved by function, they typically do not require an alternative analysis.
However, in the case of Pocatello Regional Airport, there are support facilities that should be
considered in order to design a cohesive plan for future airport development. These support
facilities are:







General Aviation Facilities
Air Cargo and Large Tenant Facilities
Aircraft Rescue and Firefighting Facilities and Equipment
Airport Maintenance Facilities and Equipment
Airport Traffic Control Tower
Utilities, Fuels, and Deicing Facilities

Similar to the airfield section, as each major facility component is introduced, they will be briefly
described, alternatives identified and evaluated, and concluded with a recommendation. In the
cases where an identified component does not result in alternatives, improvements will be
discussed and presented as recommendations.
Figure 4-7
EXISTING SUPPORT FACILITIES

Source: RS&H, 2011

4.4.1

General Aviation Facilities

General aviation aircraft facilities at Pocatello Regional Airport consist of fixed base operator (FBO)
services, tenant development, aircraft apron space, and aircraft hangar storage. The facility
requirements analysis evaluated future facility needs by reviewing existing and future general
aviation operation levels, based aircraft estimates, and the capacity and condition of existing
facilities. This analysis determined the following results:
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4.4.1.1 Fixed Base Operator Services
The facility requirements analysis did not identify a need for FBO expansion, therefore an
alternative analysis is unnecessary for Fixed Base Operators; growth is forecast to be within the
existing business’ ability to provide services. However, should additional demand materialize a
portion of the Air Cargo and Large Aircraft Operator development area should be allocated to
provide additional FBO services, facilities, and associated parking lot location.

4.4.1.2 Aircraft Apron Space
General aviation aprons accommodate aircraft tie-downs, fueling, parking and circulation. There
are approximately 170,000 square yards of available apron space, the long-term growth forecasts
for aircraft apron space will remain well within the Airport’s current total apron space; therefore no
alternatives analysis is necessary to accommodate the forecasted future condition.

4.4.1.3 Small Aircraft Hangar Storage (ADG-II and Smaller)
The facility requirements analysis determined that within the next five years, the Airport will need
three additional small conventional/box hangars and seven port-a-ports or T-Hangar units. In order
to accommodate future small conventional hangars, and T-Hangars, an analysis was conducted to
identify areas for expansion of general aviation facilities, including both infill and expansion
development options. These two areas for potential infill development are shown in Figure 4-8.


Small Aircraft Hangar Development Area Alternative No. 1 – Located east of Bell Road
and north of Thunderbolt Street. Within recent years, a nested-hangar was constructed in
this location. The existing small common wall box hangar opens to the north onto a
taxilane and aircraft must taxi to the northeast to access the apron and runways. This
development area has room for one more small common wall box hangar on the north side
of the taxilane. These hangars would open to the south onto the same taxilane and aircraft
would taxi to the northeast to access the apron and runways.
This alternative would preserve recent aircraft hangar development and Bell Road as
vehicle access. This alternative would accommodate approximately nine aircraft in a small
common wall box hangar, would maintain separated vehicle and aircraft circulation, while
expanding the recent hangar development. However, the disadvantage of this design is
that the taxilane is not large enough for aircraft to pass each other. Therefore, this would
result in a “one-in/one-out” aircraft circulation pattern. In addition, this alternative would be
designed to accommodate ADG-II aircraft in order to keep adequate separation between
buildings, and wingtips.



Small Aircraft Hangar Development Area Alternative No. 2 – Located west of Bell Road,
east of Cessna Avenue, and north of Thunderbolt Street. This area would accommodate
several small conventional/box hangars, and/or a small common wall box hangar in a
similar style and design as Alternative No. 1.
This alternative would complement recent aircraft hangar development and preserve Bell
Road as vehicle access, while developing a new taxilane to the west, approximately in the
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location where Sikorsky Road would cross Thunderbolt Street and access the apron. This
alternative would accommodate approximately 18 aircraft in two small common wall box
hangar, create separated vehicle and aircraft circulation, while expanding the recent hangar
development. Same as Alternative No. 1, the disadvantage of this design is the taxilane is
not large enough for aircraft to pass each other. Therefore, this would result in a “onein/one-out” aircraft circulation pattern. In addition, this alternative would also be designed to
accommodate ADG-II aircraft in order to keep adequate separation between buildings, and
wingtips.
Both Aircraft Hangar Development Area Alternatives No. 1 and No. 2 are feasible options for future
aircraft hangar development. Elements described above in both Aircraft Hangar Development
Area Alternatives No. 1 and No. 2, meet the following alternatives evaluation objectives:




FAA Airport Design Standards
o Conforms to the FAA design standards and other appropriate planning guidelines
Aircraft Operations
o Meets the forecast of growth expected of aircraft within ADG I and II.
Land Development Strategies
o Provides for the highest and best on- and off-airport land use

This evaluation concludes that both Aircraft Hangar Development Area Alternatives No. 1 and No.2
conform to the guiding objectives set forth for evaluating development alternatives. While both of
these development alternatives provide for logical infill and expansion of the existing small,
conventional/box hangars and nested-hangars, they will also provide continuity in land use and
taxilanes. It is recommended that Aircraft Hangar Development Area Alternative No. 2 be
implemented prior to Aircraft Hangar Development Area Alternative No. 1. This would prevent the
development of south facing hangars (north side of the taxilane) and unnecessary congestion on
an ADG-II taxilane, while preserving the opportunity to construct the north side if demand dictates
during the planning period.
Figure 4-8
GENERAL AVIATION DEVELOPMENT RECOMMENDATIONS

Aircraft Hangar
Development Area
Alternative No. 2

Aircraft Hangar
Development Area
Alternative No. 1

Source: RS&H, 2011
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4.4.1.4 Air Cargo and Large Aircraft Operators (ADG-II and Larger)
Recently, local businesses have grown to need airfield access to load and unload cargo flights with
additional warehousing facilities that can accommodate international capabilities, such as a
Foreign Trade Zone, and US Customs and Immigrations.
Air cargo activity is currently limited to one or two daily airmail and airfreight/air express operations;
therefore, no segregation of air cargo from other general aviation uses on the apron is necessary.
In addition, the current operators utilize smaller aircraft. These operators are operating aircraft that
are within the ADG-II/III category and weigh between 20,000-55,000 pounds. However, operators
have a need to occasionally operate larger aircraft, when special shipments are needed from within
the airport industrial park or surrounding communities. The expected cargo flights consist of
several biweekly B-757 and B-767 (ADG-IV) operations. These aircraft can be accommodated by
the existing airfield; however, these aircraft are very heavy and could damage the general aviation
apron if parked for too long in one position. These aircraft can weigh between 175,000-315,000
pounds.
Pocatello Regional Airport does not currently offer international customs services. For an airport to
offer international customs services, they must have U.S. Customs and Immigrations located at the
Airport. International status is needed for the development of a Foreign Trade Zone at the Airport.
If the City and Airport wish to accommodate U.S. Customs and Immigrations and a Foreign Trade
Zone, it is important to identify appropriate areas and reserve space on existing Airport property
that would best accommodate the potential need. U.S. Customs and Immigrations could be
housed as a tenant in the passenger terminal, and a 10 to 20 acre Foreign Trade Zone would be
most effective if located adjacent to Interstate 86 and the Union Pacific railroad spur on the
southwest side of the airfield.
Pocatello Regional Airport is an excellent choice for intermodal activity based on the primary
runway’s length, pavement strength, ramp space, existing support facilities, proximity to two
interstates, and the Union Pacific railroad line. These same reasons are also why Pocatello
Regional Airport is an attractive candidate for accommodating large Maintenance Repair and
Overhaul (MRO) facilities, or similar large aircraft operators, such as the development and
shipment of large aircraft parts.
Heavy Aircraft Hardstand – Located southwest of the Bureau of Land Management (BLM) facility
(located off the east side of the ramp), this area is appropriately suited to accommodate occasional
operators that may use aircraft within the ADG-IV/V groups and weigh between 150,000 to
280,000 pounds. This area provides direct access to the existing ramp and Runway 3/21 and
vehicle access from Boeing Avenue. An aircraft hardstand is a specially reinforced paved area for
parking heavy aircraft. One aircraft hardstand could be installed to accommodate these aircraft in
this location. Adjacent to this hardstand, space should be reserved to store large equipment
necessary to load and unload these aircraft as well as associated ground power units as
necessary. This option would require relocating the existing port-a-port hangars into the small
aircraft hangar development area discussed in the previous section.
While air cargo operators will continue to operate at the Airport, they are not anticipated to expand
to a level where operations should be segregated within the planning period. However, it is
important to reserve appropriate areas on existing Airport property that would best accommodate
potential air cargo and large aircraft operators, should demand occur in the long term. The
following alternatives, which are also illustrated in Figure 4-9, have been identified for potential
land areas that would accommodate both air cargo and large aircraft operators.
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Air Cargo and Large Aircraft Operator Development Area Alternative No. 1 – Located
northeast of the Bureau of Land Management (BLM) facility (off of the east side of the
ramp), this area provides direct access to the existing ramp and Runway 21. This area
could be used for cargo or other large aircraft operators. By locating facilities in
Development Area No. 1, cargo would not have to be sorted on the ramp and would
segregate the cargo facilities from the general aviation facilities. Development Area No. 1
has approximately 70 total acres of developable land recommended for aviation use.
Presently, there are no utilities or vehicle access to the area, and therefore would be
required.



Air Cargo and Large Aircraft Operator Development Area Alternative No. 2 – Located
southeast of Runway 3, this area is recommended for use by cargo or other large aircraft
operators, or a combination of both. Development Area No. 2 could have general access to
Interstate 86 and Union Pacific railroad located southeast within the warehousing and
distribution land use area. Development Area No. 2 contains approximately 50 total acres
of developable land, recommended for aviation use. Presently, there are no utilities or
vehicle access to the area, and therefore would be required.



Air Cargo and Large Aircraft Operator Development Area Alternative No. 3 – Located
directly west of Runway 35, this area is presently undeveloped and would require a
connecting taxiway for aircraft access to Runway 35, Runway 3, and the existing ramp area
via Taxiway A.
Vehicle access and utilities connection would also be required.
Development Area No. 3 contains approximately 80 acres of undeveloped land.

All three Air Cargo and Large Aircraft Operator Development Area Alternatives are logical
strategies for future development. Elements described above in each alternative meet the
following alternatives evaluation objectives:




Aircraft Operations
o Meets operational needs
Land Development Strategies
o Provides for the highest and best on- and off-airport land use
Intermodal Capability
o Conforms to appropriate local, regional, and state transportation plans and other
applicable plans

It is recommended that a Heavy Aircraft Hardstand be implemented within the short-term to
accommodate occasional operators that may use aircraft within the ADG-IV/V groups and weighing
between 175,000 to 315,000 pounds. This would require the existing port-a-port hangars be
relocated to the preferred Aircraft Hangar Development Area. Further, it is recommended to
implement utilities infrastructure and vehicle access improvements throughout the overall planning
period in order to support Air Cargo and Large Aircraft Operator Alternative No. 2 when demand
warrants it.
This alternative could accommodate additional FBO services, facilities, and associated parking lot
location effectively, while complementing several of the airfield alternatives. This alternative also
ties potential supporting facilities, such as the passenger terminal (U.S. Customs), Foreign Trade
Zone, Interstate 86, and Union Pacific railroad, closer to one another, which increases the potential
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for future aviation and non-aviation development opportunities. Lastly, Air Cargo and Large
Aircraft Operator Alternative No. 3 should be preserved for ultimate aviation development beyond
the planning period.

Figure 4-9
AIR CARGO AND LARGE AIRCRAFT OPERATORS DEVELOPMENT AREAS

Development Area
Alternative No 1
(Approx. 70 Acres

Heavy Aircraft
Hardstand
Development Area
Alternative No 3
(Approx. 80 Acres)

Potential Foreign
Trade Zone Area
(Approx. 70 Acres)

Development Area
Alternative No 2
(Approx. 50 Acres)

Source: RS&H, 2011

4.4.2

Aircraft Rescue and Firefighting Facilities and Equipment

The existing Aircraft Rescue and Firefighting Facility (ARFF) was determined to be properly sized,
in an appropriate location, and structurally in good condition. Therefore, an alternative analysis is
unnecessary for this facility. In addition, the Airport operates two Oshkosh TI-1500 ARFF vehicles,
which are sufficient for the expected growth throughout the 20-year planning period. It should be
anticipated that one of these vehicles will reach the end of its useful life toward the end of this
planning period and should be programmed for replacement within the Capital Improvement Plan.
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4.4.3

Airport Maintenance Facilities and Equipment

The existing Airport Maintenance facility was determined to be adequately sized, in an appropriate
location, and structurally in good condition. As discussed in the Facility Requirement Analysis, the
demand for airport maintenance facilities is directly related to the amount of pavement, lighting
equipment, terminal building size, and overall grounds maintenance the Airport staff is required to
maintain.
Therefore, an alternative analysis is deemed unnecessary for the Airport Maintenance Facility as
growth is forecast to be within the facility’s ability to provide services. However, the Airport
operates several larger pieces of equipment, such as snow removal trucks, and airfield mowing
tractors. While the amount of equipment is deemed sufficient, it should be anticipated that several
of these vehicles will reach the end of their useful life throughout the planning period and should be
programmed for replacement within the planning period.

4.4.4

Airport Traffic Control Tower

Interviews with Airport Traffic Control Tower (ATCT) personnel indicated that current facilities are
adequate to meet present operations, as well as forecast growth in operations. The Airport Traffic
Control Tower meets current FAA standards. No changes are expected to occur with the
surrounding airspace, unless significant changes to airfield geometry occur. However,
recommended airfield improvements will not affect ATCT’s line of sight. Therefore, an alternative
analysis is unnecessary for the Airport Traffic Control Tower.

4.4.5

Utilities, Fuels and Deicing facilities

Generally, the availability of water, sanitary sewer, natural gas, electric, telephone/communication,
aviation fuels, and deicing fluids to Pocatello Regional Airport are sufficient within the existing
developed areas, and forecasted growth will remain well within the capacity of the utilities serving
the Airport. For this reason, no alternative analysis is necessary to accommodate the forecasted
future condition. However, the following items are recommended to be included in the Airport’s
Capital Improvement Plan:






Rehabilitation of the existing lift station, which pumps sewage from the Airport, should occur
in the near future to accommodate the forecasted growth at the Airport.
The recommendations of the Water Study currently being conducted by the City of
Pocatello that improve the water supply and existing infrastructure to the Airport should be
implemented (as long as the proposed infrastructure does not negatively impact the
Airport).
Telephone/Communications services for existing and future tenants should be improved in
the near future to accommodate the forecasted growth at the Airport.
A mitigation plan should be implemented that ensures deicing fluid does not create an
environmental hazard in the event of an accident.
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4.5

LANDSIDE FACILITIES

The landside facilities at an airport can vary in size and complexity depending on the airport and
the community it serves. Landside facilities are defined areas at which passenger, users, and
goods enter the airport property by all ground based modes of transportation. The landside
facilities are depicted in Figure 4-10. Landside facility improvements are also demand driven, but
not necessarily fixed by function, and can require an alternative analysis. At Pocatello Regional
Airport, there are several landside facilities that require improvements based on the forecasted
growth and facility requirements necessary to create a cohesive plan for future airport
development. These landside facilities are:






Core Development Area
Passenger Terminal Building
Vehicle Access
Rail Access
Vehicle Parking

Figure 4-10
EXISTING LANDSIDE FACILITIES

Source: RS&H, 2011
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4.5.1

Core Development Area

Since the previous master plan was completed in 2000, Pocatello Regional Airport developed a
plan for non-aviation land on Airport property in 2004. The plan provided a guide and created an
overlay district enabling the Airport to develop and attract new businesses. The Airport overlay
district is approximately 700 acres in size. Within this Core Development Area the following uses
have been designated:





Aviation Related
Airport Business Park
Airport Warehouse and Distribution
Airport Light Industrial and Manufacturing

There are no major changes to these core development uses expected during the study period.
However, a Conceptual Development Program for future projects on landside property was
developed and presented in Appendix G. The Conceptual Development Program summarized
how available landside property can be maximized for the benefit of the Airport, while in keeping
with high professional standards for land design.

4.5.2

Passenger Terminal Building

As discussed previously in Chapter 3, Facility Requirements, the Pocatello Regional Airport
passenger terminal building has been renovated and expanded several times over the Airport’s
history. With the most recent renovation and expansion completed in 2010, the terminal building
contains sufficient capacity in each area to serve the forecast passenger enplanement demand
throughout the planning period.

4.5.3

Vehicle Access

Airport access, from major roadway systems and within the boundary of the Airport, is important to
the viability of airport operations and airport businesses. Special considerations are made to
ensure reliable and efficient access of customer, cargo, employee, and service vehicles. The
facility requirements analysis determined that capacity levels of off-airport access to the Airport
should be improved throughout the 20-year planning period. On-airport general public access and
circulation within the existing roadways were determined adequate to meet current and future
expected demand; however, in areas where planned development impacts existing roads, careful
evaluation is given to provide the best realignment of the roadway.
Vehicle access
recommendations are discussed below and illustrated in Figure 4-11.

4.5.3.1 Airport Way
As new tenants begin to populate an airport industrial park, traffic will begin to increase and the mix
of vehicles will begin to include semi-trailer trucks. It is important to recognize the characteristics of
these trucks and how they impact traffic and road design. While there are no specific guidelines
governing which type of larger vehicle to design for, factors that influence the design are:



The type and frequency of use by larger vehicles
The encroachment into other lanes and the roadside
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The availability of right-of-way
The intersecting routes and locations

Generally speaking, the design of Airport Way will accommodate the increase of vehicles and
occasional use of semi-trailer trucks. It is important; however, to prevent semi-trailer trucks from
circling around in front of the terminal building and merging with terminal-related traffic. As nonaviation development continues to grow, it will be imperative to ensure truck routes are clearly
marked and available to minimize the impact on passenger vehicles utilizing Airport Way to access
the commercial passenger terminal.

4.5.3.2 New Airport Access Road
Access to the west side of the Airport is recommended for future aviation and non-aviation
development. Truckerville Road is approximately 400 feet from Airport property, and runs parallel
to Runway 17/35. The City of Pocatello should construct a new public vehicle access point from
Truckerville Road that would provide vehicle circulation from Interstate 86 to the south, Syphon
Road to the north, and access to the entire west side of Runway 17/35, opening this significant
area for development.

4.5.3.3 Perimeter road
The airfield perimeter road allows for internal airfield access. Pocatello Regional Airport does not
have a complete perimeter roadway. The facility requirements recommend the implementation of a
perimeter roadway at the Airport. A complete perimeter road will provide airfield access for safety
and maintenance purposes from the northeast end of the apron, circulating around the runway
object free areas for both runways, and reconnecting with the southwest end of the aircraft apron.
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Figure 4-11
VEHICLE ACCESS RECOMMENDATIONS

Future Road
Improvements

Future Airport
Perimeter Road

Primary Airport
Access Road

Future Airport
Access Road
Future Road
Improvements
Source: RS&H, 2011

4.5.4

Rail Access

As discussed in the Facilities Requirements chapter, the Union Pacific Railroad Company owns
and operates the rail line that runs adjacent to Interstate 86. The primary access from the Union
Pacific Railroad line is adjacent to the Airport Way exit. The rail line has a spur that branches off
and travels under Interstate 86 onto the Airport, where it spurs off again into three branches- A, B,
and C. Branch A and B are approximately 1,700 feet long and operational, while branch C is
approximately 550 and at the present time inoperable. Union Pacific Railroad Company maintains
all off-airport rail lines; however, the rail lines on the Airport are owned by the Airport. Branch A
and B are currently within an Airport tenant’s land lease and are maintained as part of this lease
agreement. Branch C is currently not being leased by any Airport tenant.
In September 2010, a track inspection occurred, outlining improvements necessary to bring each
Airport-owned rail branch up to the USDOT Federal Railroad Administrations Track Standards.
The results of this inspection stated, the Airport should replace several broken track, ties, and rails,
modify the gauge between several rails, along with a few other miscellaneous improvements. The
complete inspection report is available at the airport administration office.
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In addition, the strategic vision of the Airport is to improve the non-aviation use of airport property
to facilitate growth and diversify revenue opportunities. As part of this vision, a transload station
with two seven-ton cranes should be acquired. The acquisition of this transload station will allow
users to transfer goods from railcar to truck, assembly line, or vice versa, thereby improving the
functionality of this rail line facility at the Airport. The demand for this service adjacent to an airport,
interstate, and property available for development will be high; therefore, it can be expected to
promote additional landside development during the 20-year planning period.
It is recommended that the Airport make the necessary improvements to each branch line noted in
the September 2010 USDOT inspection, and acquire a transload station. It is also important to
preserve the land necessary to add additional branch lines after the transload station is in use and
demand continues to grow. When demand occurs and the expansion of Branch C is necessary, it
is recommended that the airport conduct a Cost Benefit Analyses of relocating the existing ARFF
training facility or extending the rail line around the training facility. These additional branch lines
would connect to additional warehouses, the air cargo development area, and to the proposed
Foreign Trade Zone.
Figure 4-12
RAIL ACCESS ALTERNATIVES

Potential Future
Airport-Owned
Rail Spurs

Branch A

Branch C

Branch B

Source: RS&H, 2011

4.5.5

Vehicle Parking

The vehicle parking includes passenger long-term and overflow parking. Key considerations in
developing the recommendations included demand capacity requirements, federal safety and
security requirements, limiting passenger walking distance, and expansion impacts to the terminal
roadway and to other terminal area facilities. The vehicle parking recommendations are discussed
below and graphically depicted in Figure 4-13.

4.5.5.1 Long-Term Parking Lot
As discussed in the Facility Requirements chapter, commercial passenger terminal parking
requirements are based on peak hour and annual enplanement levels. Currently, there are 630
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public vehicle parking spaces available. Within ten years (2020), there will be a shortage of
approximately 50 long-term parking spaces, and by the end of the planning period (2030), the
shortage of long-term parking spaces will grow to approximately 120 spaces.
Over the short and midterm periods, the Airport’s public parking demand can be accommodated in
the overflow parking lots. However, it is recommended that the existing long-term parking lot be
expanded to accommodate the long-term demand. This expansion would result in an additional
120 parking spaces and would resolve the Airport’s long-term demand for vehicle parking. This
area is a natural expansion area of the existing long-term parking lot and could be expanded to
accommodate demand throughout the planning period. Presently, this area is used as a retention
pond for stormwater collected on the parking lots and adjacent roadways. This detention pond
would need to be relocated prior to the expansion of the parking lot. It is recommended that the
detention pond be relocated across Airport Way to the east to the open area between Airport Way
and Piper Avenue.

4.5.5.2 Overflow Parking Lots
As previously discussed in Chapter 3, Facility Requirements, the second overflow parking lot,
located west of the terminal building, is a security issue as it is located too close to the terminal
building and commercial passenger aircraft. Further, with the ramp adjacent to this location, it is an
ideal location for future aviation development and/or terminal expansion.
It is recommended to relocate the second overflow lot by removing all 160 (estimated) parking
spaces, and replacing them by expanding the first overflow parking lot to the south. This would
result in a no net loss of parking spaces and would resolve the security issue. Further, the vacant
land resulting from the second overflow parking lot relocation would allow for future commercial
passenger terminal building expansion or other aviation-use development to occur southwest of
the existing terminal building.
Figure 4-13
VEHICLE PARKING RECOMMENDATIONS

Remove Overflow
Parking

Relocated Detention Pond

Replace Overflow
Parking

Expand Long-Term
Parking Lot

Source: RS&H, 2011
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4.6

CONCLUSION

This analysis delivers a cohesive plan for facility development that functionally combines all
individual elements necessary for improvement at Pocatello Regional Airport. The facilities
requirements and the Airport Sponsor’s strategic goals are utilized in the process as a basis of
determining the preferred alternative. This required several progressive steps in developing,
analyzing, and evaluating all of the potential concepts for the improvements to Airport
infrastructure.
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