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1 Executive Summary

1

INLEAN

Takeoff Runway Length  The existing runway length of 6, 758ft and both the
location and orientation of the runway are suitable to ensure regular scheduled
service within 1.5 hours flight time of HIB. Additional runway length will be
necessary to support service to  more distant destinations.

Payload capability = Current and future narrowbody or regional aircraft are not
expected to be capable of non -stop service to markets beyond 4 hours flight
time without payload restrictions, limited times of day for departure and/or
seasonal service restrictions

Landing Runway Length , dry or wet runway Landing on either runway 1 3 or 31
will not limit inbound payload capabilities unless wet or contaminated runway
conditions are encountered

Landing Runway Length , contaminated runway Contaminated landing distance
requirements has degraded , and will continue to degrade , certain regional jets.
Mitigating this restriction will require an increase in the landing distance available
(LDA) on both runway directions

Landing thresholds If the runway is extended, relocating one, or both, runway
thresholds to match the physical extent of the runway w ill support all existing
approach types and minimums

Runway Bearing Strength The airport should immediately consider a rehabilitation
plan to increase the reported PCN from its current level (33 F/C/X/T) to 50 F/C/XIT
or a 45 F/B/X/T to avoid potential limitations on takeoff and landing weights for
narrowbody (non -regional) aircraft.

Effectiveness of Existing Approaches The existence of ILS on both ends of runway
13/31 provides a very high likelihood of the airport remaining open to arriving
aircraft under IFR and Low IFR weather conditions.

ILS Ownership In the event that MNDOT discontinue  sownership and operation of
the runway 13 ILS, we recommended that the airport consider either requesting
the FAA to assume ownership of the ILS or for the airport to independently

maintain the ILS under the Non -Federal NAVAID program.

Instrument Approach Enhancement runway 1 3 Glideslope The current ILS
approach to runway 13  has encountered challenges with respect to glideslope
interference that could be resolved through the installation of a new GS or
through potential enhancements to the GS critical area.

Instrument Approach Enhancement runway 13 Vegetative Obstacles  The latest
obstacle survey has revealed certain vegetative obstacles to the northwest of

the airport that will affect the current RNAV (GPS) Rwy 13 LNAV/VNAYV approach
minimums requiring either the airport to lower the tree heights or the FAA to

adjust the exis ting approach procedure

10AUG21 4



1 Recommended Improvements

1. Eliminate or lower the vegetative obstructions northwest of the runway 13
approach end and coordinate with FAA to apply changes to obstacles in
AIRNAV/OAS

2. Improve the weight bearing capability of runway 13 -31.

3. Consider a runway length extension, to the south to achieve a physical
length of 8,000ft

4. Relocate the runway 31 landing threshold to the beginning of the new
runway extension .

5. Consider resolving the runway 13 glideslope equipment/ critical area
terrain deficiency

6. Consider the addition of a DME to runway 31 followed by
decommissioning of the corresponding Outer Marker

2 Objective of This Analysis

The objective of the analysis described in this document is to evaluate the current and
future capabilities of runway  13-31, its supporting NAVAIDs, approach lighting and
corresponding instrument approach procedures effectiveness to support regular,
schedu led, air carrier service . This analysis willguide the Master Plan process when
evaluating suitable airfield geometries and obstacle mitigation efforts.

The primary aircraft performance  characteristics explored in this analysis involve the use
of Monte Ca rlo simulation and statistical analysis methods to determine the likelihood of
different aircraft types being able supporting daily scheduled flight operations over a
12-month period. These data are compliant with 14 CFR parts 25 & 121 certificated
aircra ft performance requirements. Thisincludes an analysis of the takeoff declared
distances, one engine inoperative obstacle clearance, and the effectiveness of
instrument approach procedures and LDA based on historical weather conditions.

Additional thresho ld and NAVAID geometry characteristics were explored ensuring that
existing instrument approach and departure procedure capabilities would be
preserved across the range of threshold location options .

3 Data Restrictions

Monte Carlo methods are regularly used by aircraft performance and flight operations
engineers to analyze disparate information into meaningful data for decision making
and risk mitigation. Many domestic and international  air carriers use Monte Carlo
analysis methods to assist w ith complex tasks like forecasting payload availability on a

route, establishing fuel forecasts for a period of time , Or monitor ing changes in
aerodynamics and engine performance that are too subtle to identify on an individual
flight.

10AUG21
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ThisMonte Carlo analysis uses proprietary takeoff and flight planning performance
information either provided by aircraft manufacturers or created by the aircraft
operators themselves. This information is meant to be used by certificated aircraft
operators wi th personnel who are trained to ensure that the data is never used for
incorrect or unsafe purposes either by their own flight operation or by others who do not
have the commercial rights or training to replicate the flight operation. This often

means tha t the aircraft performance information used by airlines is not publicly

available and must be protected when placed into a public setting like FAA airport
planning, environmental analysis or design.

To ensure that any proprietary data shared by an aircraft operator in support of this
analysis is kept away from unsafe or unapproved uses, the project team has taken two
important steps.

The first step is to ensure that the ultimate results of a runway length analysis, using
aircraft performance information, are intentionally obfuscated to achieve the following
outcomes:

1. The results cannot be used meaningfully in any flight operation (commercial,
private, experimental or otherwise)

2. The results cannot be meaningfully reverse  -engineered to reveal detailed aircra ft
performance characteristics

Thus, low-speed and high -speed performance data obfuscation is achieved b y
displaying the results of the Monte Carlo analysis in terms of runway lengths necessary
to achieve varying likelihoods of a target outcome rather than as a summation of
discrete mission planning elements

The second step is to protect the aircraft performance information provided by an
aircraft operator in support of this analysis by only making the data available to FAA
and Airport personnel associated  with the Master Plan .

4 Acknowledgements

Given the importance of using accurate 14 CFRParts 25 & 121 aircraft performance
information in this Monte Carlo Analysis to determine the range of runway length

extension option s, the Range Regional Airport and Master Plan Project Team would like
to acknowledge the significant contributions provided by American Airlines (AA) and
their talented team of aircraft performance and flight operations engineers.

Special thanks to AAO3s Jaygofassestarticerenningther hi s many
thousands of takeoff performance calculations necessary to help deliver some of the
critical inputs necessary to achieve this engineering analysis.

We also wish to acknowledge that the data provided by American Airlines is not a n
endorsement by American Airlines of the results of the Monte Carlo Analysis, nor does
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their sharing performance data with the project team represent an endorsement of any
particular recommendations in this analysis

5 Overview of This Document

This documen t contains information about the inputs, me thods, results and limitations
associated with both the Monte Carlo analysis of aircraft performance  and instrument
procedure assessment sused to further identify runway geometry limitations.

Below are several sections describing information that can be used by other
stakeholders to consider the accuracy and validity of the methods and results

Section 6 addresses the aeronautical and geospatial information used to establish
baseline aircraft performance and instrument procedure conditions.

Section 7 address es the airspace and instrument procedures that are currently in use at
the airport , how they are anticipated to change following possible landing threshold
relocations , and any resulting geometry or NAVAID limitations that may need to be
considered.

Section 8 addresses historical weather information used as inputs to the Monte Carlo
runway length analysis.

Section 9 identifies the aircraft flight operations and performance computations used
as inputs to for the Monte Carlo runway length analysis.

Section 10 discusses the results of the Monte Carlo analysis used to determine potential
runway lengths .

Section 11 isthe detailed summary of the findings and  any limitations .

6 Aeronautical and Geospatial Information

6.1 Baseline Information

Aeronautical and geospatial information was collected by LEAN through a
combination of FAA maintained sources available to the public, and surveyed sources
provided by the project team as a part of the update to the Masterplan and ALP. The
following sections describe the information that was considered for both the instrument
procedure assessment and Monte Carlo performance analysis.

6.1.1 Runways

HIBhas two runways : runway 13-31 oriented northwest/southeast and runway 4-22
oriented southwest/northeast. Runway 13-31 is the primary runway at HIBand is
supported by a full-length parallel taxiway with  three entrance and exit taxiways.

10AUG21 7
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Figure 1 Current Airport
ELEV
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Despite t he airportads
status as a CFR 14 Part

139 certification as a

class | airpo rt, runway 4-

22 is currently not listed

as being available for

use by oO0schedul ed
aircraft operations  with

more than 9 passenger

seats6 ( FAA Chart
Supplement). For

detailed information

about the runways, and

their aeronautical

properties, please see

Table 1 below.

Table 1 Summary of Existing Declared Distances and Runway Properties at HIB
BR DER
MSL) MSL)
éi 1222; 1222? 6,758 6,758 6,758 6,758 150 90 F/C?/?(/T

All information was compiled from FAA eNASR during the 20MAY21 AIRAC and

validated against AC  -150-5300-18B VGA survey data collected in 20 20. The column

titled OBR Elevd refers to the Brake Release poin
with the start of the declared takeoff distances. The DER refers to the departure end of

the runway.

Runway 4-22 (3,075ft) isnot considere d in this analysis.

6.1.1.1 Runway 13-13 Declared Distances
As listed in Table 1, Runway 13-31 does not currently require the use of declared
distances to satisfy standard AC -150-5300-13A design criteria.

6.1.1.2 Runway 13-31 Taxiways
Taxiway C is a parallel taxiway to runway 13-31 providing aircraft access to the full
length of the runway usinga  standard 90-degree entry at Cland C2 .
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One additional taxiway , Taxiway B, connects at roughly mid -field. Due to the relatively
short length of runway 13-31, there is no anticipated usage of intersection departures

for scheduled air carriers or large business jet operators. Similarly, there is no
expectation for aircraft to come to a full stop landing befor e this taxiway. Therefore, for
the purposes of this analysis, only full-length landing and takeoff will be considered as a

part of the baseline operational capability assessment

6.1.1.3 Runway 13-31 Elevation Profile

The overall elevation profile of runway 13-31 reflects the slope of terrain  under the
runway . Runway 13 shows a downhill slope of -0.23%, while the reciprocal runway 31
direction shows an uphill slope of 0. 23%.

Aircraft performance calculations must acc ount for runway slope.  Operators
commonly calculate slope between the brake release point (start of TORA/TODA) and
the DER (usually the end of the TORA/TODA) . Thisis referred to as a 100%, or full length
slope calculation. In situations where the phy  sical runway profile exhibits significant
undulations, or the physical profile dips below the elevation found by using only the

starting and finishing elevations, then some aircraft operators may use a different slope
calculation using a reduced portion of the runway length and elevation.

The detailed runway elevation profile can be seenin detail in Figure 2 below.

Rwy 13/31 Current Elevation Profile

1350 —

1344 e 1 (5 i

31 erid-Eo- e nd

Elevation [feet MSL)

1000 2000 3000 4000 5000 6000

Distance (rom rwy 13 thresheld, feet)

Figure 2 Runway 13-31 Elevation Profile

In Figure 2, the solid line represents the surveyed elevation profile of the runway, while
the dashed line represents the  100% slope that would most likely be used for aircraft
performance calculations.

E LEAN 10AUG21 9
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For runway 13-31, the physical runway profile and the calculated slope are a relatively
close match . Thiswill not result in any adverse effects for obstacle clearance or
performance calculations. The project team will therefore utilize the 100% slope
calculation and assume that no aircraft operators currently flying into HIBwould utilize
an alternative slope calculation method.

6.1.1.4 Runway 13-31 Bearing Strength and PCN Limitations

The current report ed pavement classification number (PCN) and general weight

limitation published in the FAA Chart Supplement for HIBRunway 13-31 create potential
limitations for large narrowbody aircraft.

The published PCN value of 33 F/C/X/T will significantly limit oper ations for 737-800 and

A320 aircraft. Based on information from the manufacturer
the 737 -800 would be limited to 124,000lb s. takeoff weight, and the A320 would be

limited to 128,500lbs. Those values are well below both the max imum takeoff weight

and the expected typical operational takeoff and landing  weights for both types.

Even considering the occasional 10% PCN exceedance (specified in ICAO Annex 14),

the maximum takeoff weights would only increase to 134,000 and 140,000 pounds,

respectively , which are still well below the likely operational weights.

From a PCN point of view, the 737 -800 is the more limited of the two types, and would
require a PCN upgrade to 50 (assuming the C  -level subgrade and flexible pavement
remain in place) in order to accommodate the maximum takeoff weight. Conversely, if
the subgrade could be upgraded to a B -level, the PCN would only need to be raised to
45. These limitations do not affect the smaller Embraer and Bombardier airplanes.

In the absence of an immediate solution to this problem , operators will likely either
impose a runway weight bearing restriction on the calculated maximum allowable
takeoff weight, or  will be required to receive permission from the airportto operate at
weights that would generate an ACN in excess of 10% over the PCN

Additionally, the overall weight limitation  published in the Char t Supplement for the
runway is 100,000Ibs for dual wheel aircraft. This would create an even greater
restriction if that value is interpreted literally, eliminating virtually all narrowbody aircraft
operations at HIB. However, because weight limitations are not considered by 14 CFR
Part 121/135 operators when a PCN has been published by the airport, the direct

weight limitation value is disregarded for this analysis.

If an opportunity arises to enhance the reported PCN via runway rehabilitation, this
woul d mitigate possible operational ~ weight restriction s.

6.1.2 NAVAIDs and Lighting

6.1.2.1 NAVAIDs

The following baseline NAVAIDs |, identified in Table 2 were considered for runway 13-31.
These NAVAIDs were used to evaluate instrument approach and departure procedures,
as well as inform potential frangibility of existing obstacles and localizer critical areas.

10AUG21 10
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Table 2 Existing NAVAIDs Supporting R unway 13-31

Distance from Offset

NAVAID RWYs Elevation (ft .
Type LDG Threshold from R
Ident yp Served (ft.) CL (ﬂ?/)vy MSL)
I-JAE Glideslope 13 952 400 1349.3
I-JAE Localizer 13 7920 N/A 1335.2
I-HIB Glideslope 31 1134 474 1340.0
-HIB Localizer 31 7797 N/A 1352.4
oM NDB / Outer 31 41,790 362 1311.2
Marker
HIB VOR/DME 13 and 31 41.790 N/A 1311.5

All information in Table 2 was compiled from FAA eNASR during the  20MAY 21 AIRAC,
the FAA Flight Inspection Datasheet for the |  -JAE ILS FAA Flight Inspection Datasheet for
the |-HIB ILSand validated against AC  -150-5300-18B VGA survey data collected in ~ 2020.

6.1.2.1.1 I-HIBILS

The FHIBILS is an FAA owned and operated Mark 1F, with a 14 element V -Ring that
utilizes a capture effect glideslope. The glideslope is sited to produce a2.90  degree
final approach angle with a TCH of 60ft. The standard angle for a glideslope is 3.00
degrees, but most aircraft are capable of flying an ILS approach with glideslopes as low

as 2.75 degrees . Therefore, no modification is necessary to achieve the s  tandard 3.00
degrees at this time.

The I-HIB ILS operates under performance class I/B meaning that it can produce ILS CAT
| performance to at least 3,500ft prior to the threshold.

The current | -HIB glideslope is sited to a lower than standard angle to ut ilize the HIB VOR
and co -located OM as the PFAF for the ILS or LOC approach. If the glideslope were to
remain in its current location and be adjusted to produce a 3.00 degree glidepath
then the resulting TCH would increase to a value outside of the desir ed tolerances (TCH
between 50 & 60 ft); the new angle of the glideslope would not result in an interception

point at, or before crossing the OM

The capture effect glideslope is currently sited to achieve a standard critical area that
is 1300ft in length along the runway , as shown below in Figure 3.

10AUG21 11
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Figure 3 Runway 31 (I-HIB)Glideslope Critical Area  Comparison

In Figure 3, the cross hatched area represents the current glideslope critical area . This
area does not contain any terrain undulations, ground surface texture changes or man -
mad e objects that could potentially affect the GS performance. This performance was
further enhanced by the replacement of the previous VASIs with 4 light PAPIs located

just behind (west) of the I-HIB GS.

The localizer currently supports a service volume of 18 nautical miles , enabling it to be
the primary means of lateral navigation from the beginning of the approach to
touchdown.

The localizer is sited 1039ft we st of the physical end of runwa vy 13 at a published
elevation of 1352.4ft. At this elevation, the localizer achieve sthe necessary line of sight
with the current ILS threshold crossing height (TCH) of  60ft.

The I-HIBILS does not have dedicated distance measurement equipment, relying
instead on the use of an outer marker and the HIB VOR to identify the beginning of the
final approach course.

Status monitoring of the I-HIBILS is performed by FAA SSC (based in Duluth) and Duluth
TRACON. However, there is no requirement to monitor the IL S under 1B performance

10AUG21 12
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level. Therefore , ILS CAT | service 24/7/365 is assumed to be available unl ess NOTAMOGd

otherwise.

As of this analysis, there are no known issues with the ILS serving runway 31 relative to
CAT IB performance and no  restrictions on the flight procedures associated with the ILS.

6.1.2.1.2 IFJAEILS

The FJAE ILS is an MnDOT owned and operated ASII  ILS with an 8 el ement log -perf
localizer and null -reference glideslope. The glideslope is sited to produce a standard
3.00 degree final approach angle with a TCH of 48ft.

Similar to the | -HIB ILS, the 1JAE ILS operated under performance class I/B. However, the
glideslo pe is reported as unmonitored and FAA flight inspection has determined that

the GS cannot be used by pilots as a part of a coupled approach (autopilot guided)

below an altitude of 2388ft. This means that the current GS must be flown manually

once the airc raft descends below approximately 2400ft MSL (or approximately 1100ft
above the runway). The reason for the inability to use the glide slope below 2388ft MSL
was not determined by LEAN . This kind of restriction is most often related to NAVAID
performance issues discovered either during flight inspection or during real world
operations and later verified by FAA flight inspection. W e suspect 1 of 3 possible
factors:

1) Non-standard terrain features in the GS critical area
2) Snow conditions that can degrade null -reference glideslope performance

3) Off airport i nterference issues created by  undulating t errain west of the airport,
starting along Barber Creek west of highway 37.

The null-reference glideslope is currently sited to achieve a standard critical area that is
2000ft in length along the runway and is shown below in Figure 4.

10AUG21
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Figure 4 Runway 13 (I -JAE) Glideslope Critical Area

The larger critical area required for the |  -JAE glideslope, when compared to the | -HIB
glideslope, is related to  the type of equipment installed. This larger critical area on
runway 13 introduces two  areas that could create performance challenges for the

current, or future, glideslopes shown in  Figure 4. Area A represents an area on the
perimeter fence of the airport along S Dublin Rd where naturally occurring (or man -
made) drainage ditches exist on the public side of the boundary. Area B represents

what appears to be a natural, or man -made, depression that runs from the drainage
area along S Dublin Rd, under the perimeter fence into the GS critical area.

On their own, both of these critical area challenges could be mitigated through flight

testand equipment mod ification. However, given the  established restriction for using
GS coupled approaches below 1100ft HAR (2400 ft MSL), some benefit may be gained
by improving the grading in this area.

The localizer has been sited 1,161ft east of the end of runway 31, at an elevation of
1335.2 ft MSL and provides a standard service volume of 18 nautical miles. At this

location and elevation, the localizer also provides the necessary line of site for the 4 8ft
TCH on the ILS CAT | approach.

10AUG21 14
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The FJAE ILS does not have dedicated distance measurement equipment, relying
instead on the use of the HIB VOR/DME to create fixes along the approach.

Status monitoring of the | -JAE ILS is performed by MNnDOT and Duluth TRACON.
However, there is no requirement to monitor the ILS und er 1B performance level ;ILS CAT
| service 24/7/365 is assumedto be available unl ess NOTAMOddAd ot her wi se.

6.1.2.1.3 Resolving the | -HIB and I-JAE Similar Frequency Issue

As of July 2021, both the | -HIB and I-JAE system are being modifiedto  upgrade power
and communic ations. The modifications are intended to fix a frequency interference

issue that occurs when both the | -HIB and I-JAE are operating at the same time.
Because both ILS utilize adjacent frequencies (I -JAE 110.5 vs FHIB 109.5), when both
NAVAIDs are broad casting aircraft have encountered challenges remaining coupled

to the desired ILS.

The historical solution to the challenge of adjacent frequenc ies hasbeen to utilize an
FAA-installed interlock controller to ensure that only one ILS radiated and transmi tted at
atime. Inthe absence of a local ATCT, the interlock control and ILS activation are
controlled by Duluth TRACON via a FOTS loop connected to a cellular network. While

this has been a workable solution for FAA and MnDOT for several years, pilots were
required to heed an unusual chart note on FAA ILS instrument approach procedures

stating:

T 60Contact Duluth Approach Control to activate |

The resolution to this anomaly will involve upgrad ing communication capabilities (fiber -
optic replace scopper lines) and a change in the frequency for one of the two ILS to
eliminate the interference issues.

6.1.2.2 Lighting

The following baseline runway, approach lighting and VGSI, identified in Table 3, were
considered for runway 13-31. Approach lighting elements were used to examine
instrument approach and departure procedures, as well as inform potential frangibility

and lightplane protec tion areas.

Table 3 Existing Approach Lighting Elements Supporting Runway 13-31

. Slope /
RWY Lighting Type Le(?tg)th E('ﬁe"&tgl_”) TCH (ft
' ' AGL)
13 1374.7 * N/A
a1 ALS MALSR 2,400 L340.8 NIA
13 969.7  1348.8*  3.00/50
31 vesl PAPIAL) 11654  13388* 290/ 62

* Elevation listed is for the final light station of the MALSR

**Elevation listed is the average elevation between the light housing assemblies
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All information in Table 3 was compiled from FAA eNASR during the 2 OMAY21 AIRAC
-150-5300-18B VGA survey data collected in 20  20.

and validated against AC

In addition to the information listed in table

intensity runway edge lighting, which could support
ILS operations. Both the runway edge lights and MALSRs are activated by pilot

controlled lighting.

3, runway 13-31 is supported by high

both current and lower -minimum

Both runway direction s are served by 4 -box Precision Approach Path Indicators (PAPIS)
which remain active 24/7/365

6.1.3 Obstacles and Terrain

6.1.3.1 Overall Obstacles

Obstacle information considered in this analysis originated from a combination of FAA
and airport/project team sources intended to cover a 50 nmi area surrounding the HIB
airport. This included obstacle information specific to HIB and other obstacle

infor mation in the vicinity of the airport as seen in

Legend
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Figure 5 below.

Figure 5 Obstructions and Terrain Considered for HIB (Only values higher than the runway threshold

elevations shown)

The first source used to gather existing obstacle information in the vicinity of the airport
was the FAA Obstacle Authoritative Source, which was a ccessed via the FAA AIRNAV
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download available from the Aeronautical Data Information Portal (ADIP). This data
was obtained using a radius -based search for obstacles information located within 15
nmi of HIB

Obstacles in AIRNAV represent a combination of p revious AC -150-5300-18B compliant
obstacle surveys, surveys performed for airport surface clearance and FAA flight

inspection obstacles. Obstacles obtained from this source contain FAA assigned

accuracy values which introduce a horizontal and vertical unc ertainty that translates
an obstacle referenced using WGS -84 coordinates to define a point with an elevation,
into a 3 dimensional cylindrical shape. The uncertainty associated with the accuracy of
cylinder must be considered for instrument procedure desi gn, but is often not required
(or considered) for airport planning surfaces, airspace protection surfaces or one

engine inoperative calculations performed by 14 CFR 121 and 135 aircraft operators.

For aircraft performance calculations, the obstacles availa ble in AIRNAV are
considered to be both known to airlines and currently considered when determining
limiting takeoff weights, ultimately influencing payload range decisions.

The second source used for this project were specific AC -150-5300-18B and NOAA 405
specification surveys. These were also downloaded from FAA ADIP and overlaid on top

of the AIRNAV obstacles. In cases where the previous survey identified a point that was

in the same latitude and longitude as current AIRNAV/OAS obstacle, then the eleva tion
and accuracy of the AIRNAV/OAS obstacle was used. However, there exist certain
supplemental object information contained in previous surveys which were not

submitted to the FAA as obstacles through the Airports GIS process. These objects were
consid ered to be valid unless a scan of aerial imagery, or feedback from the project

team, indicated that the object was no longer valid or had been removed or

relocated.

In addition to the previous obstacle surveys, the Masterplan team contracted for an
updated obstacle survey to be performed . This survey revealed several hundred
additional obstacles with the same horizontal and vertical accuracy of 1A (3 ft vertical,
20ft horizontal) as previous surveys.

As of July 2021, the new obstacle survey has been dire ctly accepted into AIRNAV/OAS
and replaced all previously known obstacle information

The final obstacle source considered in this analysis was the obstacle information
available from the FAA Obstacle Evaluation and Airport Airspace Analysis (OEAAA)
websit e. Determined OE cases, which represent proposed structures off of the airport,
and determined NRA cases, which represent proposed projects and structures on the
airport, were collected from 2018 to Q1 2021 and evaluated. Any determined obstacle
that wou Id result in a structure which could affect instrument procedures or aircraft
performance was considered to exist today. The only exceptions were cases where the
OE was seen to either be temporary, and not resulting in a new structure after the
temporary action was completed, or cases where an NRA identified a temporary
project on the airfield.

INLEAN
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Proposed obstructions are assigned an accuracy of 4D (50 ft vertical accuracy, 250ft
horizontal accuracy). This is likely both larger and taller than the accuracy values that
will be determined by survey following the construction of the structure. However,

proposed objects which are determined by the FAA to have no substantial impact on

the surrounding airspace often do not receive an updated survey definition fol lowing
the OE review.

Terrain information was sourced from USGS 3DEP ata 30m & 90m spacing across the 50
nautical mile (nm) area surrounding HIB. On top of this information a 100 ft. vegetative
allowance was applied for aircraft performance considerati ons. FAA required 200 ft.
Adverse Assumption Obstacle values were also applied to all terrain points outside of

the HIBVGA collection extents.

The terrain surrounding the airportis not significant enough to require mountainous
terrain considerations for instrument procedure design  on either runway 1 3 or runway
31.

Runway 1 3-31 is oriented in such a way that requires aircraft depart ing on runway 31 fly
over terrain features associated with the Hull -RustMahoning Mine northwest of the
airport . The terrain in this area rises to approximately 500ft above the airport elevation.

Additional terrain north and east of the airport is encountered along the Mesabi Range
but which does not pose a challenge to flights arriving or departing runway 13 -31.

The highest terrain point located within 100 nmi of HIBis Pike Mountain at 1,950ft MSL,
however the tallest obstacle in the vicinity are windmills near Pike Mountain that reach
approximately 2,300ft MSL.

6.1.3.2 Obstacle and Terrain Considerations: Runway 1 3

The followi ng figures, located in Appendix 1, depict the obstacles that were considered

for one engine inoperative  (OEI) takeoff performance calculations from runway 1 3 used
in the Monte Carlo analysis.
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Figure 6 Rwy 13 Close -In OEI Considerations
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Runway 13
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Obstacles considered for OEI takeoff performance were identified using the FAA AC -
120-91A Area Analysis Method. The project team created one engine inoperative
departure procedures (OEI DP) which represent the mo st likely solutions for both current
and future aircraft operators. The procedure utilizes the standard method of climbing

on runway heading until reaching an operator determined safe altitude, which is

assumed to be 1,500ft AFE (Approximately 2,900ft MSL ).

In accordance with current industry practice, the obstacles identified in the OEI DP
were used without the application of any obstacle accuracy. Any terrain values
encountered included the application of a 100ft additive to account for the possibility
of vegetation or other, un  -surveyed, land cover.

6.1.3.3 Obstacle and Terrain Considerations: Runway 31

The following figures depict the obstacles that were considered for one engine

inoperative takeoff performance calculations from runway 31 used in the Monte Carlo
analysis.
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Runway 31
FAA AREA OEA, Close-In

g

g

g

TRAVERSE_WAY, 1408t — .
— —

Height Above Mean Sea Level (ft)
5

1400 s
.7 ®
NAVAID, 1374t -
e ©
1350
1300
0 2000 4000 6000 8000 10000 12000

Distance From Brake Release (ft)

Figure 8 Rwy 31 Close-In OEI Obstacle Considerations

10AUG21

ENGINEERING

ILNLEAN

14000

Magnefic
North

OEA
Boundary

Centerline
Obstacle
Considered
Obstacle
Removed

Obstacle. J|

Runway

Profile
Performance
Profile

Special
Protection
Area

40:1 Departure

Considered
Obstacle
Frangible
Obstacle
Obstacle

21



Runway 31
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Figure 9 Rwy 31 Distance O El Obstacle Considerations

Similar to runway 1 3, runway 31 takeoff performance  utilized a basic one engine
inoperative departure procedure . While this will take aircraft directly over the top of the
hills associated with the mining operation, the distance to the terrain (and relatively
sparse vegetative coverage) do not create a significant impact on takeoff

performance and thus it was assumed that no air carriers would utilize an alternative
OEIl procedure.

6.2 Extension of Runway 13-31

To determine the required runway length necessary to satisfy current, and future,

aircraft operations at HIB, we examined a potential extension to the existing runway
beyond its current length of 6,758 ft. The following section describes how a possible
runway extension was considered for the purposes of evaluating aircraft performance

(for input into the Monte Carlo Simulations) and evaluating any potential changes to
instrument procedures and associated NAVAIDs.

6.2.1 Runway Threshold Locations

The primary chang e in the runway considered in this analysis was to extend runway 13 -
31 to the southeast up to a maximum analyzed length of 8,000ft. This would involve the
relocation of the runway 31 landing threshold to be co -located with the physical end of
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the extended runway. A possible layout of the airfield, showing the area of runway 13
31 that was considered for extension can be seen in Figure 10. A detailed elevation

profile of the resulting runway, performance profile and threshold locations can be seen
in Figure 11.
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Figure 10 Area of Possible Runway Extension Considered for Runway Length Determination and Instrument
Procedure Effects (Green)
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Rwy 13/31 Extended Profile
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Figure 11 Elevation Profile of Runway 13 -31 following an extension to the Southeast

Table 4 shows the runway lengths which were  used for evaluating aircraft performance

and instrument procedure impacts following the threshold relocations.
Table 4 Runway Charac teristics and Declared Distance Combinations Considered for Extension of Runway
13-31 LDAs
BR Elev. ZDERElev = TORA Entry
RWY (ft. MSL)  (ft. MSL) (ft.) TODA (ft.) ASDA (ft.) LDA (ft.) Angle PCN
13 1353.7 1335.4 50
31 1335.4 1353.7 8,000 8,000 8,000 8,000 % FICIXIT

The runway 31 BR Elevation assumes a constant slope beyond the existing runway at
the same value as the current 100% runway slope. The PCN value is assumed to
increase to a value that will accommodate maximum structural takeoff weights for the
737-800 and A320 aircraft.

While not listed in Table 4, several incremental runway length extensions were

considered for takeoff performance evaluation purposes between the current physical

length of 6,758 and 8,000ft. Each incremental runway extension was considere d as an
additional 250ft added to the southeast direction, extended along the same slope

shown in Figure 11. This resulted in discrete takeoff performance results at 7,000, 7,250,
7,500, 7,750 and 8,000ft.

6.2.2 NAVAIDs and Lighting
The potential extension of runway 13-31 would also require relocation of  the runway 13
localizer, runway 31 glideslope, runway 31 PAPI  and runway 31 approach lighting system

10AUG21 24
ILNLEA

ENGINEERING



(ALS components to positions that ~ would support existing instrument procedure
capabilities on both  runways .

6.2.2.1 NAVAIDs

Table 5 describes the assumptions regarding the primary NAVAIDs fo llowing the
proposed threshold relocation to match the maximum extended runway length of
8,000ft.

Table 5 NAVAID Locations Considered During R unway 31 Threshold Relocation to 8,000ft

NAVAID RWYs Distance Offset  Ejevation

Ident Type Served From LDG From Rwy (ft. MSL)
Threshold (ft.) CL (ft.) '
I-JAE Glideslope 13 952 400 1349.3
I-JAE Localizer 13 9,162 N/A 1332
[-HIB Glideslope 31 1,005 474 1337
[-HIB Localizer 31 9,039 N/A 1352.4
OoM NDB / Outer Eliminate and replace with airport ILS DME
Marker

*Distance and elevation are  approximate position of the glideslope relative to the
threshold

Runway extensions between 6,758ft and 8,000ft would each yield unique location of
the NAVAIDs not listed above. However, the instrument procedure feasibility performed
for this project focu sed on a single value for the maximum possible runway extension
(8,000ft). No additional NAVIAD combinations were considered.

6.2.2.1.1 |-HIBGIlideslope and | -JAE Localizer Location

To support the relocation of the runway 31 threshold, two NAVAID location changes are
necessary . The firstchange is that the | -HIBglideslope ( GS) will need to shift to the
southeast and be sited at point 1,005 ft. from the relocated threshold of runway 31. A
similar centerline offset of 474ft could be maintai ned even though reducing centerline
separation would likely be successful  to as close as 400ft. The resulting GS antennae
base elevation was tentatively considered at an elevation of 1337ft MSL. At this
location, the estimated TCH for the GS would still be within the design limits for ILS CAT |
(or CAT Il) service of 55ft and the glideslope would yield a standard 3.00 degree
glidepath rather than the current 2.90 value.

In addition to the | -HIB localizer, serving approaches to runway 31, the |  -JAE localiz er
serving approaches to runway 13  would need to be relocate  d to keep the NAVAID out
of the standard runway safety area. For the purposes of this analysis, the | -JAE localizer
was considered to maintain its existing offset from runway 31 of 1,162 ft, placing it at a

potential elevation of 1332ft MSL. At this location, the localizer would still have a clear
line of site to the existing 49ft TCH and ILS CAT | decision altitude points requiring no
additional elevation of the antenna array.
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Both the criti cal area for the I -JAE localizer and | -HIB glideslope would not require any
special modifications or considerations beyond those that would already be addressed
by ROFA/RSA design for an extension of a runway in compliance with AC -150-5300-13A.

6.2.2.1.2 Rwy 31 ILSOM
Runway extension sto the south east will most likely create one of three situations for the
current Quter Marker serving the runway 31 ILS approach:

1) The outer marker will need to be relocated to the southeast, further from the current
HIB VOR location.

2) The glideslope angle will need to be lowered below an angle of 2.90 degrees

3) The outer marker will need to be decommissioned and a new DME will be added to
the ILS.

Due to the decreasing inventory of outer marker /NDB components across the NAS,
combined with  a general preference by the FAA to utilize DME (or RNAV where

possible) the relocation of the outer marker would not likely be an approved expense

This is due to the increased separation between the OM and the HIB VOR would result in
only one of those two NAVAIDs being usable as a PFAF reference point. Because the
HIB VOR is already a critical component in the procedure, relocat ing the OM would not
likely be a desirable solution, leading the  FAA to focus on option 2 or 3.

Option 2, lowering the glideslope  angle following the relocation, would only occur if the
FAA felt it was important to keep the outer marker in its current location. However,
lowering the glideslope has the potential risk of decreasing performance, especially
during snow events which are  common at HIB. The glideslope would likely need to be
reduced to an angle of approximately 2.83 degrees (if the runway were to be

extended to 8,000ft) which may also reduce the overall usability of the ILS approach
procedure.

Option 3 therefore seems the  most likely option for FAA consideration . Thiswould
involve the removal of the OM and the addition ofa n ILS/DME located close to the | -HIB
LOC near the existing FAA shelter located 275ft offset from the runway centerline.

6.2.2.2 Lighting

The following approac h lighting and VGSI, identified in  Table 6, were considered for
runway 13-31 following the runway extension to the southeast . Approach lighting
elements were used to examine instrument approach and departure procedures, as

well as inf orm potential frangibility and lightplane protection areas.
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Table 6 Approach Lighting Locations Cons  idered During R unwa y 13-31 Threshold Relocation

Length Elevation Slope / TCH

RWY Lighting Type (ft.) (ft. MSL) (ft. AGL)

13 MALSR 1374.7 * N/A
31 ALS MALSR 2,400 1337.8 * N/A
13 VGS| PAPI  969.7 1348.8 ** 3.00/50
31 (4L) 1305 1336 ** 3.00/ 65

Table 6 includes areferencetoa  modified PAPI on runway 31to match an anticipated
glideslope update to 3.00. The resulting PAPI location would enable a standard siting,
300ft behind the glideslope  and would yield a TCH of 65ft.

6.2.3 Obstacles and Terrain

6.2.3.1 Obstruction Removal

The current assumption for obstruction clearance that would accompany a runway
extension to the southeast involves the design of any future  runway 31 approach
threshold or runway 13 departure end to clear obstructions that penetrate the following
surfaces in order of priority:

1. A standard RSA/ROFA
2. A 1000 ft. long LOC Critical Area
3. A 2400ft MALSR lightplane

4. Current AC -150-5300-13A described 40:1 Departure Surface  updated to match
EB99A

Based on the current results of the instrument procedure analysis conducted in Section
7.2, the surfaces described by 1. 8 4. above will be control ling for the proposed runway
extension .

6.2.3.2 Terrain Changes
There are no significant changes in terrain considered for a possible extension of runway
13-31.

7 Airspace and Instrument Procedures

7.1 Airspace/ Air Traffic Control
The Hibbing Range Regional airport is a non  -towered facility located in class E airspace.
See Figure 12 for the current image of the FAA Sectional which includes HIB.

The airport has a unique relationship with the Duluth Tower/Approach Control facility
whereby Duluth Approach Control is available to provide approach vectors and
monitors NAVAID status. Duluth Tower/Approach Control also provides departure
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clearances either through radio contact (assisted by an RCOG on the airfield) or
through calling the clearance delivery service directly. The area in which Duluth

Approach Control/Tower provide services can be seen in Figure 13, in the hatched
area. Within that airspace , which includes the Eveleth -Virginia Airport (EVM/KEVM) , DLH
Approach control provides air traffic services from ground to 8,000ft. Abo ve that

altitude, or outside of the cross hatched area, primary air traffic responsibility generally
rests with Minneapolis Center (ZMP).

Iix

LV ANKSCE (NI 17

i

Figure 12 Image of FAA Sectional Chart Depicting Airspace Classes Surrounding HIB
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Figure 13 Image from ZMP and DLH Tower Depicting Shared Control Responsibility for HIB (Hashed Area)

The absence of a local air traffic control tower prohibi ts certain advanced instrument
approach and departure procedures from being considered at HIB including RNP -AR
departures as well as SA CAT Il, CAT Il and CAT Il approaches. However, the presence

of approach control supported by radar vectors, does permi t the opportunity for RNAV
to XLS, A-RNP and RNP-AR should these procedures become feasible or necessary in the
future.

7.1.1 Air Traffic Selection for Monte Carlo Analysis

From the perspective of modeling air traffic influence in any Monte Carlo Level
simulatio ns for the determination of runway length availability, no ATC preference will
be givento runway 13 over 31.

7.2 Existing Instrument Procedures

7.2.1 Arrivals
HIB is not currently supported by any published Standard Terminal Arrival Procedures
(STARs)instead relying on approach control services described in the previous section.

At this time, the overall frequency of operations and the nature of flight operations
activity on the airfield do not suggest that there is a need to introduce STARs. Therefoe,
no further analysis was undertaken for the development of STARSs in this report.
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7.2.2 Approaches to Rwy 13

HIB is currently served by two instrument approach procedures to runway 13, each of

which utilize different methods of navigation. These approaches are published by the
FAA either on independent approach plates or combined together on a single

approach plate. The approaches to runway 11 are summarized as follows:

Table 7 Instrument Approach Options to Rwy 13

Amendment CAT C/ID CAT CID NAY
Procedure Name Owner Date ' Type Decision Visibility Requirements
Height (ft) (Miles) q
ILS CAT I/ I-JAE ILS
”‘SOQ\‘NOCl/g ME FAA 1A, 26JUN14 Precision 200 112 and
4 Approach HIB DME
LOC / DME I-JAE LOC
IS Oé\'/\"O%DME FAA | 1A, 26JUN14 | Non-Precision 706 : ;24 B and
4 Approach HIB DME
Circling (with I-FJAE LOC
ILS « "O%DME FAA 1A, 26JUN14 or without 706 1 ;/ g BD and
Wy Stepdown) HIB DME
RNAV (GPS) Rwy 13 | FAA 1C 17JUN21 LPV 250 3/4 WAAS
RNAV (GPS) Rwy 13 | FAA 1C 17JUN21 LNAV/VNAV 260 3/4 VNAV
RNAV (GPS) Rwy 13 | FAA 1C 17JUN21 LNAV 446 7/8
- 4865C 112 -C
RNAV (GPS) Rwy 13 | FAA 1C 17JUN21 Circling 606D )b

7.2.2.1 ILS or LOC/DME RWY 13

The primary approach to runway 13 is the ILS or LOC/DME Rwy 13 approach,

Amendment 1A, last revised on 26JUN14. Even though | -JAE is owned and operated by
MnDOT, this is an FAA published precision approach procedure to runway 13 utilizing

the I-JAE localizer and glideslope. It is capable of providing standard Category |

approach minimums to a decision height of 200ft and a visibility of %2 mile. In the event

that the MALSR is inoperative, then the visibility will increase to ¥ mile.

The same instrum ent approach procedure also supports a localizer only method of
navigation using the same waypoints. This procedure utilizes the same NAVAIDs as the
ILS, but does not rely on the glideslope, instead providing only lateral guidance to the

aircraft as it ap proaches the runway. It is capable of bringing the aircraft to a minimum
descent height of 706ft above the runway with a visibility of 1 %% miles for CAT C aircraft
and 1 % miles for CAT D. In the event that the MALSR is inoperative, then the visibility w
increase by ¥2 mile for both CAT C and D aircraft.

The runway 13 ILS approach originates west of the airport at the PUPClwaypointas a
hold in lieu of procedure turn. This enables aircraft that are not in contact with Duluth
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Approach Control to enter the
hold pattern, defined in relation
to the HIB VOR, and descend
until intercepting the localizer
and glideslope.

Once the flight crew has
intercepted the LOC and
glideslope, they will follow the
course guidance displayed
onboard until gaining the
runway in sight, or until reaching
the decision height/decision
altitude following a 3.00 degree
glideslope to a TCH of 48ft.

In the event that the flight crew
does not maintain visual contact
with the runway environment,
then they will execute a missed
approach by climbing directly
towards the HIB VOR/DME . If the
aircraft does not cross the HIB
VOR at or above 3600ft Pressure
Altitude, then the aircraft must
enter the published hold pattern
to clim b to the missed approach
altitude (3,600ft) or follow
guidance from Duluth Approach
Control.

As discussed in the NAVAIDs

section of this report, the current ILS approach to runway 13 has an important note that

restricts pilots from using their autopilot to

complete the instrument approach below an

altitude of 2,388ft. This note does not mean that a flight crew would be unable to fly

the ILS approach down to a decision height of 200ft (1554t Pressure Altitude)

does mean that the flight crew will ha
remainder of the approach
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7.2.2.2 RNAV (GPS) RWY 13
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Figurel5 RNAVGPS) Rwy 13

From FENOK aircraft descend towards the final approach fix at

RANGE RGNL (HIB)

RNAYV (GPS) RWY 13

MNC-1, 17 JUN 2021 to 15 JUL 2021

The second approach
considered in this analysis is
the RNAV (GPS) Rwy 13. This
approach supports LPV,
LNAV/VNAV and LNAV
methods of making an
approach to runway 13,
including the option to circle

to land.

This approach utilizes a
terminal area arrival (TAA) to
enhance the ability of aircraft
commonly arriving from the
southwest, south and
southeast to avoi d executing
the same hold in lieu of
procedure turn method as the
one utilized on the ILS or
LOC/DME Rwy 13. The TAA,
depicted on the approach
plate as a divided MSA
segment, indicates that
aircraft arriving from the west,
northwest and north, are not
per mitted to execute a
procedure turn from the
prescribed altitude of 3,500ft.
However, aircraft arriving from
the south, southeast or east
are permitted execute a

procedure turn towards FENOK

as long as they execute the
turn at or above 3,500ft
pressure alt itude.

DULEC at which point,

or shortly before, the aircraft will switch from basic GPS navigation (either LNAV or
LNAV/VNAV) into the method used to execute the final approach to landing.

For aircraft that are capable of using WAAS, the localizer performance with vertical
guidance (LPV) method will result in standard CAT | approach like minimums, using a

3.00 glidepath angle
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to a TCH of 48ft with minimums of a 250ft DH and %2 mile visibility.

32



For aircraft that are not capable of using WAAS, the LNAV/VNAYV option will permit
approaches as low as 260ft DH with a % mi visibility. For those aircraft that use

barometric sources to determine vertical navigation, a temperature restriction
use to outside air temperatures above

-17C and below 35C.

limits its

The final option is to use LNAV only and consider the use of a stepdown fix located at

OLAYU to achieve approach minimums of 446 ft minimum descent height and 7/8 mi
MALSR is unavailable, then the visibility for CAT C and D
However, an inoperative MALSR wiill

visibility.

In the event that the
aircraft would be increased from 7/8 mi to 1 3/8 mi.
not affect the LPV or LNAV/VNAYV approach minimums.

The circling approach minimums listed on this approach wou

Id be used by aircraft
flying LNAV only until the point at which the decision is made to execute the circle to

land maneuver. This results in similar circling minimums to those on the ILS or LOC/DME

Rwy 13 approach.

The missed approach procedure for the R
sflight crews to climb straight ahead terminating

LOC procedure in that it also require
the missed approach at the CEKSA RNAV waypoint rather than

NAV (GPS) approach is similar to the ILS or

The RNAV (GPS) approach also presents restriction
altimeter settings should this procedure be used by flight crews during periods when the

on airport ASOS is not reporting an altimeter setting or when crews are conducting a
short flight using altimeter values from the

7.2.3 Approachesto R unway 31

nearby Eveleth airport

at the HIB VOR.

s related to the use of alternative

HIB is currently served by two instrument approach procedures to runway 13, each of
which utilize different methods of navigation. These approaches are published by the

FAA either on independent

approach plates or combined together on a single

approach plate. The approaches to runway 31 are summarized as follows:

Table 8Instrument Approach Options to Rwy 31

LLEAN

CAT C/D CAT C/D
Amendment, - A NAV
Procedure Name Owner Date Type Decision Visibility Requirements
Height (ft) (Miles) q
ILS CAT I/
ILSorLOCRwy31 | FAA | 13A, 17JUN21 Precision 200 Y FHIB ILS and HIB
VOR/DME
Approach
LOC Non -
Precision 12 -C
ILS or LOC Rwy 31 FAA 13A, 17JUN21 Approach (with 337 34 -D s Lo
BOYAC) )
ngrgcigig: _ 12 -C OM
ILS or LOC Rwy 31 FAA 13A, 17JUN21 397
Approach 3/4 -D HIB VOR/DME
(without BOYAC)
Lo 486 0 C 1%-D
ILS or LOC Rwy 31 FAA 13A, 17JUN21 Circling 606 - D 28D
RNAV (GPS) Rwy 31 FAA 1B 17JUN21 LPV 200 1/2 WAAS
RNAV (GPS) Rwy 31 FAA 1B 17JUN21 LNAV/VNAV 250 1/2 VNAV
RNAV (GPS) Rwy 31 FAA 1B 17JUN21 LNAV 335 5/8
oo 4868 C 1%-C
RNAV (GPS) Rwy 31 FAA 1B 17JUN21 Circling 606 - D 2.D
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RANGE RGML (HIB)

ILS or LOC RWY 31

NC-1, 17 JUN 2021 to 15 JUL 2021

7.2.3.1 ILS or LOC RWY 31
The primary approach to runway
31 isthe ILS or LOC Rwy 31
approach, Amendment 13A, last
revised on 17JUN21. Thisis an
FAA published precision
approach procedure to runway

31 utilizing the | -HIB localizer and
glideslope. Itis capable of
providing stand ard Category |
approach minimums to a

decision height of 200ft and a
visibility of ¥2 mile. In the event
that the MALSR is inoperative,
then the visibility will increase to
Y2 mile.

The same instrument approach
procedure also supports a
localizer only method of
navigation using the same
waypoints. This procedure
utilizes the same NAVAIDs as the
ILS, but does not rely on the
glideslope, instead providing
only lateral guidance to the
aircraft a s it approaches the
runway. Itis capable of bringing
the aircraft and flight crew to a
minimum descent height of 397
above the runway with a visibility
of % miles for CAT C aircraft and
¥ miles for CAT D. In the event
that the MALSR is inoperative,

then the visibility will increase by ¥2 mile for both CAT C and D aircraft.

For aircraft and flight crews that can use the HIB VOR/DME simultaneous to the ILS

(which is all airlines and many general aviation/

business jet aircraft) then crews can

utilize a ste pdown fix (BOYAC) in the final approach segment to further reduce the
minimums down to an MDH of 337ft, with the same visibility.

The runway 31 ILS approach originates east of the airport at the HIB VOR/DME which

constitutes a hold in lieu of procedure tur
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n. This enables aircraft that are not in contact
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with Duluth Approach Control to enter the hold pattern, formed at the HIB VOR, and
descend until intercepting the localizer and glideslope.

Once the flight crew has intercepted the LOC and glideslope, they will follow the
course guidance displayed onboard until gaining the runway in sight, or until reaching
the decision height/decision altitude following a 2.90 degree glideslope to a TCH of
60ft.

In the event that the flight crew does not maintain visual contact with the runway
environment, then they will execute a missed approach by climbing to 2500ft MSL
before turning right direct to the HIB VOR/DME. If the aircraft does not cross the HIB
VOR at or above 3600ft Pressure Altitude, then the aircra ft must enter the published
hold pattern to climb to the missed approach altitude (3,600ft) or follow guidance from
Duluth Approach Control.

E LEAN 10AUG21
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7.2.3.2 RNAV (GPS) RWY 31
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Figurel7 RNAV (GPS) Rwy 31

RNAV (GPS) RWY 31

MC-1, 17 JUN 2021 to 15 JUL 2021

The second approach
considered in this a nalysis is
the RNAV (GPS) Rwy 31. This
approach supports LPV,
LNAV/VNAV and LNAV
methods of making an
approach to runway 31,
including the option to circle

to land.

This approach utilizes a
terminal area arrival (TAA) to
enhance the ability of aircraft
co mmonly arriving from the
west, north west and north to
avoid executing the same
hold in lieu of procedure turn
method as the one utilized on
the ILS or LOC/DME Rwy 31.
The TAA, depicted on the
approach plate as a divided
MSA segment, indicates that
aircraf t arriving from the south,
southeast, and east are not
permitted to execute a
procedure turn from the
prescribed altitude of 3,500ft.
However, aircraft arriving from
the north, northwest, and west
are permitted execute a
procedure turn towards
CEKSA as long as they
execute the turn at or above
3,500ft pressure altitude.

From CEKSA, aircraft descend
towards the final approach fix
at AYADO at which point, or

shortly before, the aircraft will switch from basic GPS navigation (either LNAV or
LNAV/VNAV) into th e method used to execute the final approach to landing.

For aircraft that are capable of using WAAS, the localizer performance with vertical
guidance (LPV) method will result in standard CAT | approach like minimums, using a

3.00 glide

I5LE
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For aircraft that are not capable of using WAAS, the LNAV/VNAYV option will permit
approaches as low as 250ft DH, still with a ¥2 mi visibility. For those aircraft that use
barometric sources to dete  rmine vertical navigation, a temperature restriction limits its
use to outside air temperatures above -17C and below 35C.

The final option is to use LNAV only and consider the use of a stepdown fix located at
HIBDA to achieve approach minimums of 335 ft mi nimum descent height and 5/8 mi
visibility. In the event that the MALSR is unavailable, then the visibility for CAT C and D
aircraft would be increased from 5/8 mi to 1 1/8 mi. However, an inoperative MALSR will
not affect the LPV or LNAV/VNAV approach m inimums.

The circling approach minimums listed on this approach would be used by aircraft

flying LNAV only until the point at which the decision is made to execute the circle to

land maneuver. This results in similar circling minimums to those on the ILS or LOC/DME
Rwy 13 approach.

The missed approach procedure for the RNAV (GPS) approach require sflight crews to
climb straight ahead  to 3500ft MLS and terminat e the missed approach to the FENOK
RNAYV waypoint.

The RNAV (GPS) approach also presents restrictio  ns related to the use of alternative
altimeter settings should this procedure be used by flight crews during periods when the
on airport ASOS is not reporting an altimeter setting or when crews are conducting a
short flight using altimeter values from the  nearby Eveleth airport.

7.2.4 Analysis of Existing Approach es

All existing approach procedures to Runway 13 and 31 were built in both MDA Global
Procedure Developer and FAA TARGETS platforms to compare the aeronautical and

geospatial inputs identified in section 6.1.3 against the latest FAA TERPS and PBN criteria.

Upon rebuilding the approach and departure procedures in both platform S, o
significant discrepancies were detected between the current procedures, waypoints,
altitudes, speeds and minimums. This means th  at the information used to model aircraft
performance and instrument procedures has a high likelihood of matching the existing

FAA instrument procedure criteria . This also means that any analysis of possible
threshold location changes islikely to be repl icated by other FAA air traffic and flight
procedure specialists.

7.2.4.1 ILS or LOC/DME Rwy 13

The current approach is compliant with all current TERPS standards and will not require

any modifications resulting from the latest obstacle survey. The final approach segment
is nearly penetrated by the MALSR shelter (less than 1 ft of clearance when obstacle
accuracy is considered) but there are no penetrations that require any changes to the
procedure or its minimums

The initial approach application as a h old in lieu of procedure turn ~ which introduces a
more sizeable obstacle accountability area . As aresult, the current minimum altitude
at the beginning of the approach is controlled by the WIRT TV towers located

INLEAN
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approximately 4.5 nautical miles west of th e airport. These towers limit the minimum
altitude at the initial approach to 3,200ft MSL. However, the current minimum altitude
of 3,500ft is already higher than this value.

The missed approach is also clear of any obstructions, though the initial secti on of the
missed approach clears trees immediately west of the runway 13 threshold by less than
13ft.

7.2.4.2 RNAV (GPS) Rwy 13

The RNAV (GPS) Rwy 13 LPV and LNAV navigation methods were analyzed and found
to match all current TERPS/PBN standards, with the excepti  on of an FAA imposed
limitation on the lowest visibility restricting the analyzed value of ¥2 mi to % mi due to an
FAA reported 034:1 surface not <clearé.

The LNAV/VNAV navigation method was analyzed and found to have new
penetrations to the final approach O CS which will need to be addressed by the airport,
FAA or both parties.

7.2.4.2.1 Rwy 13 34:1 Surface Penetration and Restriction of % mi Visibility

The FAA noted, in its 2016 update to the RNAV (GPS) Rwy 13, that the 34:1 surface was
not clear at that time. Thisr esulted in the FAA placing a visibility restriction of % mi on
the LPV and LNAV/VNAYV approaches.

In past cases the FAA has used the 34:1 not clear database entry to indicate that other
restrictions exist which are more closely related to runway design elem ents (discussed in
greater detail on the ALP and in the masterplan). For example, if the current approach

RPZ standards are such that state road 37 prevents approach minimums below % mi

from being considered, the FAA  may have used the 34:1 not clear flag to capture the
concept that approach minimums to runway 13 should not be published with visibilities

below % mi.

The analysis in GPD and TARGETS, using the current obstacle survey results, reveal that

the 34:1 surface to runway 13 appears to be clear of pe netrations. If the RPZ issue is not
a limiting factor , we recommend that the airport reach out to the FAA Central Flight
Procedures team to discuss a change to this limitation which will enhance the

effectiveness of the approach.

If the RPZ is a limiting factor, the airport should consider a displaced threshold for
landing on runway 13 to both achieve the RPZ compliance and reduce the instrument
approach minimums back down to the lowest value supported by the MALSR and
instrument procedure design of 200ft  d %2 mi.

7.2.4.2.2 Vegetative Penetrations to LNAV/VNAV Final Approach OCS

The latest obstacle survey performed by the airport introduced several new, or
previously unreported, vegetative obstructions northwest of the airport. Several of the
tree heights now create  a penetration to the current final approach OCS for the
LNAV/VNAV navigation method of the RNAV (GPS) Rwy 13.
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Figure 18, below, is a screen shot taken f rom GPD which depicts the 2D representation
of the LNAV/VNAYV obstacle clearance surfaces for the final approach and missed

approach as black lines. A green triangle highlights one of three trees which was

identified as a penetration to the existing surfac e, which were identified in the survey as
follows:

1 Tree, 47° 24' 07.35 N", 092° 51' 59.43 W", 1456 ft MSL (1A Accuracy)
1 Tree, 47° 24' 07.74 N", 092° 51' 58.91 W", 1455 ft MSL (1A Accuracy)
1 Tree, 47° 24' 06.68 N"092° 52' 00.40 W", 1452 ft MSL (1A Accuracy)
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Figure 18 Image from GPD Showing Penetrations to the RNAV (GPS) Rwy 13 LNAV/VNAYV Final Approach
ocCs

These penetrations have not yet been identified by the FAA Central Flight Procedures
Team, but the successful upload of  the survey to AGIS/ADIP and AIRNAV means that at
some point in the near future, the instrument procedure will need to be modified. At

that point in time, one of three  solutions will need to be implemented

Option 1. Reduce the tree heights by 12ftor mor e

If the airport has the ability to reduce the heights of trees in this area (and not just the

three that have specific points that have been surveyed), by 12 ft, then the FAA will not

take any actions to modify the approach procedure. The airport and FAA will need to
work together to update the AIRNAV/OAS database with the reduced tree heights

once the trimming has been performed to document that these obstacles are no

longer penetrating the OCS.

Option 2. Modify the existing approach to a higher GPA

10AUG21 39
ILNLEAN

ENGINEERING



The analysis in GPD found that the RNAV (GPS) Rwy 13 can be modified to eliminate the
current vegetative penetrations to the LNAV/VNAV approach by increasing the GPA
from 3.00 to 3.19 and by increasing the TCH from 48ft to 62ft.

These changes would apply  to the LPV, LNAV/VNAYV and LNAYV approach procedure,

but would not fundamentally change the approach minimums for any of these

navigation methods. The change would, however, separate the GPA for this approach

from the ILS; thisisnott he FAAGs preferred state bdtoanIL& r unway
and an RNAV approach. The steeper GPA would still be supported by the PAPI on

runway 13, but it would be within 0.01 degree of the maximum 0.20 degree limitation.

Any additional growth in  the trees in the future might ultimately require further changes

to the approach procedure that would push the approach out of tolerances for the

PAPI.

Option 3. Increase the LNAV/VNAYV approach minimums

The simplest, but most impactful, option the FAA can impose would be to increase the
approach minimums, specifically for the LNAV/VNAV navigation method, from the

current value of 260ft & ¥ mi to 375ft & 5/8 mi (when the MALSR isoperational) and 375ft
08 1 mi (when the MALSR is inoperative ). This change wou Id reduce the effectiveness of
the LNAV/VNAYV approach to a level similar to the current ILS or LOC/DME Rwy 13
approach, using only the localizer navigation method.

While this method may not be  preferable , it would not render the approach less
effective tha n other navigation methods  and may be an interim solution if the airport
needs time to negotiate the reduction of the tree heights identified in option 1.

7.2.4.3 ILS or LOC Rwy 31
The current approach is compliant with all current TERPS standards and will not req uire
any modifications resulting from the latest obstacle survey.

The missed approach is also clear of any obstructions, with clearance of all obstructions
in Sectionl by approximate 25ft and Section 2 by 200 ft or more.

7.2.4.4 RNAV (GPS) Rwy 31
The current app roach is compliant with all current TERPS/PBN standards and will not
require any modifications resulting from the latest obstacle survey.

The initial approach/TAA altitudes are currently limited by windmills (2,248ft MSL),
located north of the MinnTac Mi  ne and the WEVE FM Antenna (  also 2,248ft MSL). Both
of these structures limit the lowest possible TAA/IAF altitudes to 3,300ft MSL.

7.2.5 Effectiveness of Existing Approaches

Tounderstand t he ef fectiveness of an airporttidose exi sting
approaches need to be examined relative to historical weather conditions when each

runway is in use and when all runway/approach options are available for use by pilots

and air traffic controllers .
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7.2.5.1 Runway Effectiveness of An Approach Procedure

Historical weather data was analyzed (described in more detail in section 8) for
combinations of runway use, ceilings and visibility to examine the effect iveness of an
approach procedure for a specific runway and for the airport as a whole.

For runway effectiveness,
descriptive statistics were
generated from time weighted
weather observations to
determine the likelihood that a
specific runway directionwa s
capable of supporting

approach and landing based
on wind conditions , and the
ceiling and visibility was greater
than or equal to the approach
procedure serving the runway.
Thismeans that when runway 13 would have been capable of supporting an

approach , we determined the likelihood (as a percent of operational success) that the
ceilings and visibility in that time weighted period would be enough to support an

approach. This analysis shows how effective an approach is when a specific runway is

in use, b ut not how beneficial the approach is to the entire airport.

7.2.5.2 Overall Effectiveness of An Approach Procedure

Understanding the effectiveness of an approach at enabling aircraft to land on the
designated runway is important, but it does not reveal how often that particular
approach would benefit the overall operation of aircraft into HIB To determine the
effectiveness of a specific approach to the overall airport , the ceilings and visibility
supported by the approach, and the capability of the runway to support approaches
by wind, are analyzed within the overall hourly availability of the runway
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In the image below , the overall effectiveness of the approach at enabling aircraft to
arrive into HIBwould be high from
09:00 6 10:00 and 22:00 8 22:20.
March 09:00 = 10:00 : : Because the ceiling was lower than
g\ the approach procedure minimums
\Tak-—’ 7 v between 22:20 ¢ 22:40, the procedure
/i would not be effective at enabling
arrivals into HIBduring that time.

Runway 13

March 22:00 - 22:20

\;k,,. =" V/ 4 7.253 Ability of the Airport to
vf@@/m Support Approach Operations

= To determine how effective the airport

is at enabling pilots to successfully

arrive at a given hour and month , we

_ . t . %] made asimilaranalysis to overall

A"pogeNgt Likelyto ¥~/ | effectiveness . This analysiscombines
pen o multiple approach and runway end

availability together into an  airpo rt-

wide capability. This must also take into consideration the different kinds of aircraft

navigation technologies and pilot training amongst operators anticipated to  serve HIB

now and in the future.

March 22:20 - 22:40

Determining whether an airport is likely to remain open involves examining which
runway would likely have been the one available by wind preference/capability and

then considering whether the aircraft/flight crew has the navigation capability to use

the approach within the required weather minimums. For sophi sticated aircraft
operators, with advanced onboard navigation technology, the range of options can

permit a higher likelihood of being able to arrive at the airport at the desired

month/hour. However, for pilots with less training, or who are operating le ss capable
aircraft, the number of approach procedure options may create a reduced likelihood

of arriving at the desired time.
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The figure below demonstrates the general analysis process of when the airport would
be considered to be likely to be open to arr ivals.

Runway 13 Runway 31

March 09:00 — 10:00

Airport Likely to Be
Open

March 22:00 - 22:20

Airport Likely to Be
Open

March 22:20 - 22:40

Airport Not Likely to
Be Open

7.2.5.4 Runway, Overall and Airport Open to Operations Likelihoods

The process of statistically expressing the likelihood for an approach, or combination of
approaches to different runway ends, to enable arrivals at the airport is expressed as a
percentage of likely availability for the given hour and month

The followi ng relationship translates that statistical likelihood, detailed in sections 7.255
through 7.2.5.9, into qualitative likelihoods determined by LEAN based on observations
of aircraft, and airline, operations at airports of varying sizes over the past 20 years.
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100% - 95%

Pilots are successfully able to land with little to no delay

94% - 90%
Pilots may experience small delays but often arrive on time
and will generally maintain scheduled service

89% - 80%
Pilots experience delays when attempting to arrive at the
airport and occasionally divert. Scheduled service may be
performed with block time and cancellation contingencies.
79% - 60%
Pilots expect delays when attempting to arrive at the airport

and often consider gate holds and/or cancellations.
Scheduled service is unlikely.

<59%
Pilots don’t often expect to arrive on schedule, consider
planned diversions destinations or plan for alternate

passenger transport. Scheduled service is not possible.
By considering these real-world relationships to discre te likelihood values , we can not
only determine how effective an approach is, but we can also measure how effective
a change in the approach procedure might be. Therefore, while the following sections
will all utilize a similar colo r coding relative to the likelihood values presented, this
relationship only applies to real -world operations to the tables describing whether the
airport is open to a specific type of operation.

7.2.5.5 ILSor LOC/DME RWY 13

The effectiveness of the ILS approach  to runway 13, even under category | conditions, is
extremely high at all hours and all months, with a slight decrease in effectiveness during

the early morning hours of August and September . The small decrease in effectiveness,
which does notlead to a  significant increase in delays or diversions, could be improved
through the introduction of lower approach minimums resulting from SA CAT | or SA CAT

Il minimums. However, this would require the addition of a manned, or remote, ATCT
which could be cost proh ibitive if installed solely for this purpose.

From the perspective of supporting overall approach and arrival operations into HIB,
prevailing winds limit the ability to utilize runway 13 for operations, thus limiting the
effectiveness of the existing ILSt o periods of time in the morning and evening. This
means that other approach options to runway 31 are necessary to enable continued
access to HIB 24/7/365.
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Table 9 ILS or LOC/DME Rwy 13 - Runway Effectiveness

ILS Runway 13 - Runway Effectiveness

200 ft - 1/2 mi
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
0:00
1:00
2:00 92.7% | 921%
3:00 §32% | 8Y.T% | 90.4%
4:00 91.3% | 87.5% | B9.1%
5:00 91.7% | B9.3% | BLTR | BLST
6200 83.3% | B854%
7:00 91.5% | 87.9%
8:00
F:00
S| 1000
8| 1m0
o[ 1200
2| 1300
14:00
15:00
14:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
Da
Night
24 Hours
Table 10 ILS or LOC/DME Rwy 13 - Overall Effectiveness
ILS Runway 13 - Overall Effectiveness
200 ft - 1/2 mi
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
0:00 81.3% | 81.5% | B&IR | 8747 | 929% | §32% §22% | BB.YR | B&2% | BO.YE | B2I%
1:00 80.77% | 8B.3% | BI.7R | 87.4% | 924% | 924% 9227 | B9.4% | BLSTE | BOAT | BAOT
2:00 B1.6% | B44% | BI7R | B5.4% | 909% 90.1% | B7.7% | B7.4% | BS1% | BAS® | B3.5%
3:00 8227 | B57% | B&.YR | 87.3% | 91.5% | B9.7% | 90.8% | B&9% | B3SR | BEST | 823% | BO.O%
4:00 79.4% | B43% | B75% | 863% | 907% | B9.7% | BYI% | B3YE | BATR | BEAT | B02% | BITR
5:00 B1.1% | 843% | B9.3% | 841% | 89.5% | 887% | B59% | 841% | 81.3% | B40% | 835% | BiIST
6:00 7957 | 83.8% | B4SE | 843% | 877% | 91.3% | 89.9% | B802% | 795% | BS4% | 817 | 82.3%
7:00 80.9% | 83.4% | B40% [ 203% | 847% | 904% | 890% | B44% | B0BE | BS5% | 81.4% | BAs%
8:00 798% | BOS% | BI7% | 797% | 852% | B77R | 874% | 89.1% | BS.AE | 837% | 782% | 81.7%
:00 753% | 774% | 809% | 765% | 803% | B40%® | 834%m | 87w | B3aom [ 7rem | veam | soam
S| w0 | 744% | 737% | 77.0% | 735% | 76.1% | BO3% | 81.8% | 804% | 814% | 729% | 727% | 78.%%
8| oo | 7oem | 724% | 770% | 658% | 710% | 757% | 740% | 789% | 759% | 725% | 764% | 79.9%
Sl 1zo0 | 7oa0% | 713% | 736% [ 862% | éB6% [ 735% | 7so0m | v59% | 743% | voom | AR | 7B4m
i 1300 | 689% | 680% | 720% | s38% | 68em | 741% | 72om | 7e3% | 739% | &BE® | 713% | 7RO
1400 | 681% | 652% | 69.6% | 622% | 689% | 724% | 722% | 772% | 728% | 708% | 705% | 80.3%
1500 | 722% | 668% | &92% | 65.46% | s67% | 72o0m | 699% | 7E2% | 754% | 720% | 754% | 830%m
1400 | 785% | 7028 | 719% | és2% | 720% | 746R | 732% | 787R | 7Rew | 724% | veem | eram
1700 | 784% | 808% | 772% | 683% | 750% | 7BO% | 755% | e28% | B3gm | 77e% | BOOR | 877R
1800 | 77.9% | 824% | B2om | 773w | 769% | B22% | 846% | 885% | 918% | 8SS5% | B1.5% | 83.3%
1900 | 79.3% | 835% | 853% | 843% | 8&3n | 88.1% | 909% 92.1% | 887% | BOTR | B&.3%
20000 | 77.3% | 814% | B53% | 87.5% | 93.0% 924% | B8.5% | B1B% | 84.3%
21:00 | 802% | 83.2% | B5.3% | ¥04% | 914% 9227 | B8.5% | Bl.2% | B3E%
2200 | 79.7% | B1.B% | B5.B% | BBYR | 924% 91.77% | BA9%E | 79.B% | B&IR
2300 | 78.3% | B4.9% | B4BE | BBAT | 925%m 90.1% | 852% | 79.5% | B4I%E
Day FANE | 734% | 763% [ 04T | 7E4% [ B19% [ 814% | 814% [ 79.8% [ 749R | 749% [ 80.0%
Night | 79.8% | B838% | B47E | 87.0% | 91.7% $13% | B7.7% | B42% | B1.2% | B43W
2aHours| 773% | 790% | B15% | 787% | so8% | 857% | 853% | 859% | B3av%w | siom | 7eE% | 829%
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The LOC only portion of the ILS approach to runway 13 is still relatively effective at
allowing aircraft to arrive at any given time into HIB, but the increased minimums of

800ft a nd 1 %2 mile visibility are not adequate to support early morning operations. In
addition, the months of November, December and January all require visibilities of less
than 1 % miles due to blowing snow

Table 11 ILS or LOC/DME Rwy 13 (LOC Only) - Runway Effectiveness

LOC Runway 13 - Runway Effectiveness

706 ft- 1 1/2 mi

ENGINEERINSG

ILNLEAN

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
0:00 862% | 920% | 922% 93.2% X 89.1% | 83.5% | 81.4% 85.5% | 81.4%
1:00 85.3% | 92.2% | 92.0% z 85.9% | 80.7% | 79.9% | 923% | 83.5% | 79.8%
2:00 82.9% | 927% | 89.0% | 91.6% | 89.9% | 84.9% | 80.1% | 744% | 792% | 91.2% | 84.0% | 79.8%
3:00 81.0% | 918% | 894% | 90.7% | 885% | 80.9% | 788% | 70.3% | 728% | 91.1% | 83.4% | 80.1%
4:00 80.9% | 91.5% | 901% | 89.6% | 86.9% | 79.6% | 775% | 699% | 728% | 89a% | 832% | 79.7%
5:00 78.0% 87.6% 88.5% 92.0% B85.3% 79.8% 76.4% 69.7% 68.9% 89.4% 85.7% 76.8%
6:00 77.2% | 87.4% | 87.1% | 90.0% | 865% | 85.0% | 882% | 69.4% | 49.3% | 84.3% | 88.7% | 75.9%
7:00 78.3% | 86.1% | 83.6% | 87.4% | 859% | 873% | 91.u% | 81.0% | 743% | 858% | 83.8% | 75.3%
8:00 752% | 88.0% | 834% | 884% | 869% | 87.0% | 91.5% | 82.6% | 804% | 864% [ 841% | 700%
9:00 77.7% | 84.4% | 86.4% | 898% | 91.5% | 91.4% 84.7% | 86.2% | 849% | 82.7% | 71.7%
10:00 | 81.6% | 90.6% | 853% | 89.2% | 93.1% | 91.5% 90.2% | 90.4% | 87.2% | 87.4% | 75.6%
11:00 | 855% | 87.4% | 85.4% | 92.8% 91.6% | 87.4% | 880% | 81.1%
12:00 B86.4% 89.1% 90.3% 92.8% 90.7% 88.7% 80.3%
13:00 | 887% | 89.8% | 89.5% 92.4% | 91.4% | 820%
14:00 | 89.6% | 89.9% | 88.3% 91.0% | 89.5% | 83.2%
15:00 | 92.2% 91.8% 91.3% | 89.3% | 85.3%
16:00 | 924% | 932% | 929% 928% | 898% | 87.0%
17:00 | 91.5% 92.8% 89.9% | 86.2%
18:00 | 921% 91.2% | 86.2%
19:00 | 91.2% 92.7% 89.9% | 87.1%
20:00 | 84.7% 88.4% | 80.9%
21:00 | 88.1% 87.1% | 84.4%
22:00 846.47% 92.0% 92.0% B85.7% B83.8%.
23.00 | 85.4% | 93.a 92. 86.8% | 83.2%
Day 855% [ 89.8% | 88.5% 89.5% [ 87.2% | 78.6%
Night | 847% | 926% | 91.2% 924% | 847% | 81.7%
24Hours| 850% | 91.3% | 89.8% 911% | 869% | 807%
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Table 12 ILS or LOC/DME Rwy 13 (LOC Only) - Overall Effectiveness

LOC Runway 13 - Overall Effectiveness
706 ft - 1 1/2 mi

JAN FEB MAR APR MAY JUN JuL AUG SEP ocCrT NOV DEC

0:00 71.5% 75.0% 80.5% B1.5% 87.1% 85.4% 87.0% 81.0% 75.6% B82.47% 71.5% 67.9%

1:00 69.7% 81.5% 81.5% 81.0% 86.7% 81.2% 83.2% 78.4% 75.3% 81.8% 69.4% 67.4%

2:00 68.5% 78.4% 79.6% 80.0% 83.9% 81.5% 77.8% 70.9% 74.3% 78.3% 72.9% 67.4%

3:00 67.3% 78.9% 79.1% 81.0% 82.6% 77.3% 76.8% 68.2% 67.3% B81.9% 69.9% 65.2%

4:00 65.4% 77.6% 80.1% 79.1% 81.4% 76.5% 75.7% £6.3% £8.4% 79.9% 68.6% 67.4%

5:00 63.8% 74.5% 80.1% 80.9% 80.5% 77.1% 73.5% £7.5% 64.8% 76.1% 73.4% 64.87

6:00 62.57% 741% 76.7% 77.2% 79.2% 80.6% 84.9% 66.87% 44.5% 75.5% 72.6% 63.57%

7:00 64.5% 73.6% 73.9% 73.0% 76.2% 80.4% 83.6% 76.5% 68.3% 76.07% 70.8% 64.1%

8:00 61.4% 71.7% 71.5% 71.5% 74.8% 77 4% 81.8% 76.3% 71.9% 74.2% 68.5% 58.1%

9:00 59.7% 66.6% 72.0% 69.6% 74.1% 76.8% 79.4% 74.8% 73.0% 67.7% 64.2% 59.1%

10:00 61.5% 67.3% 67.6% 67.1% 70.8% 73.6% 78.1% 73.0% 73.8% 64.4% 64.0% 59.4%

11:00 61.2% 64.1% &7.0% 61.2% 66.8% 72.0% 72.5% 75.1% 69.5% 63.8% 67.5% 64.8%

12:00 61.8% 64.5% 67.5% 63.4% 65.5% 70.4% 73.6% 73.3% 69.0% 63.5% 63.7% 63.6%

13:00 61.4% 62.0% 65.6% 60.4% 65.6% 71.2% 71.6% 74.7% 71.3% 63.6% 65.3% 65.4%

14:00 61.7% 60.0% 64.1% 58.7% 66.2% 70.4% 71.7% 75.8% 70.6% 65.1% 63.6% &67.7%

15:00 66.8% 63.5% 65.2% 61.9% 63.8% 70.3% 69.2% 75.0% 72.4% 65.7% 67.6% 71.5%

16:00 72.6% 66.1% 68.0% 63.4% 70.0% 71.5% 72.8% 77.6% 77.0% 67.6% 72.6% 77.6%

17:00 72.3% 76.6% 73.2% 65.4% 72.4% 76.3% 74.6% 81.8% 81.0% 73.9% 72.3% 75.7%

18:00 72.6% 79.6% 77.6% 73.9% 74.5% 80.1% 83.6% 87.1% 89.3% 80.8% 75.0% 72.0%

19:00 72.7% 80.1% 79.6% 81.7% 83.0% 86.3% 90.7% 88.8% 82.9% 73.5% 75.3%
20:00 67.9% 77.6% 81.0% 84.0% 89.4% 88.3% 83.4% 73.6% 68.3%
21:00 7.7% 79.0% 80.47% 87.5% 87.8% 87.2% 82.1% 71.3% 71.0%

22:00 69.6% 75.3% 79.9% 85.4% 86.6%% 92.3% 93.0% 89.9% 84.5% 80.5% 69.47% 72.8%

23:00 68.0% 79.2% 81.1% 85.3% 88.57% 88.7% 91.9% 84.1% 79.2% 80.5% 70.7% 70.4%

Day 63.1% 66.9% £69.4% 65.8% 71.6% 76.8% 78.6% 76.0% 73.9% 67.8% 66.2% 63.7%

Night | 68.5% | 77.8% | 80.0% | 82.1% | 854% | 844% | 85.0% | 808% | 76.5% | 80.5% | 71.8% | 69.4%

24 Hours| 66.5% 72.8% 74.7% 73.9% 77.4% 79.4% B80.7% 78.2% 75.2% 74.6% 69.7% 67.5%

7.2.5.6 RNAV (GPS) RWY 13
Similar to the ILS or LOC Rwy 13, the effectiveness of the RNAV (GPS) LPV and
LNAV/VNAV approach to runway 1 3, is extremely high at all hours and all months, with

a slight decrease in effectiveness during the early morning hours of August and
September .
From the perspective of supporting overall approach and arrival operations into HIB

the prevailing winds limit the ability to utilize runway 1 3 for operations, thus limiting the
overall effectiveness of the existing LPV  and LNAV/VNAYV to periods of time in  the
morning and evening. This means that other approach options to runway 31 are
necessary to enable continued access to HIB24/7/365.

The similarity in approach minimums between the LPV and LNAV/VNAV enables a

broad range of aircraft to successfully use the approach to runway 13 during inclement
weather, which is especially useful for regional jet and narrowbody aircraft that are
commonly VNAYV capable but not LPV capable.

While the lowest minimums that can be achieved on an LPV approach are 200ft and %2
mile, those minimums were analyzed for runway 13 for the ILS or LOC Rwy 13
effectiveness analysis ( Table 10). A reduction in the visibility from % mito % mi would
increase the likelihood of success in the early morning hours of March and December.
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Table 13 RNAV(GPS) Rwy 13 (LPV) - Runway Effectiveness

LPV Runway 13 - Runway Effectiveness
250 ft - 3/4 mi

JAN
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00 .
9:00
10:00
11:00
12:00

13:00

14:00
15:00
16:00
17:00
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Table 14 RNAV(GPS) Rwy 13 (LPV) - Overall Effectiveness
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