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Issue
How can instrument approach procedures to Friedman Memorial Airport (identifier SUN, for
Sun Valley) be improved for better arrival reliability?

Background

The SUN airport is located in a deep valley with numerous close-in mountains. As a result,
instrument flight procedures used by pilots to transition from enroute altitudes to a point near the
runway typically have high weather ceiling and large visibility requirements (known as minima),
resulting in a high percentage of flight cancellations or diversions during inclement weather.

Until recently, it was thought the airport might be relocated into a more flat area to the south
with better instrument procedures, but the Federal Aviation Administration (FAA) suspended its
work on an Environmental Impact Statement. It is now known that the airport must remain in its
present location for the short- to mid-term.

This brief feasibility study was chartered to examine the existing procedures and consider others
that might improve airport arrival reliability. It implements the next step following the SUN
Reliability Analysis Summary by T-O Engineers and Mead & Hunt in early 2012. The study
considers modifications to existing procedures, creative application of ground facilities, and the
use of navigational aids which the FAA may have deemed inappropriate for federal investment.
The study is neither a Terminal Instrument Procedures design study nor a ground facility siting
study, but recommends those activities be pursued where appropriate.

Facts Bearing on the Issue

Airport Location. The SUN airport is located in the Wood River Valley approximately one mile
southeast of Hailey, ID. Its elevation is 5320’ above mean sea level (MSL), and it is surrounded
by mountain peaks on three sides with terrain elevations immediately adjacent the airport in the
6000-7000° range. Terrain at intermediate distances reaches 8000-9000°. Figure 1 shows
Runway 13/31, which is 7550’ long and 100’ wide, and its immediately surrounding terrain.
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Figure 1. SUN Runway 13/31 an ImediaterSurrounding Terrain

Typical Operators. The SUN airport has several commercial scheduled air carriers (Horizon and
Sky West), operating Bombardier Q400 and Embraer EMB120 aircraft, with the addition of
CRJ-700 aircraft expected soon. Numerous high-end business jets and other private aircraft are
based or operate at this airport.

Existing Intrument Procedures. The SUN airport is presently supported by five Instrument
Approach Procedures (IAPs), all providing landing guidance from the south. Two are public
procedures and can be flown by aircraft with standard climb capabilities; three are special
procedures that require authorization and higher climb capabilities. One is also “private” in the
sense that it was developed for specific aircraft or airlines. The procedures are included in
Attachment 1 and summarized in Table 1. (For simplification, circling minima, if listed
separately from other minima in the procedure, are not shown in the table.) Aircraft are
categorized by weight and speed, with Category A typically being light, general aviation
propeller-driven types, while Category C aircraft are typically used by air carriers at SUN, and
by operators of business jets. For many years, public [APs required no unique authorization, and
assumed a standard climb rate (one-engine out for multi-engine commercial aircraft) for missed
approaches of 200 feet per nautical mile (ft/NM). Special IAPs required authorization and crew
training, and usually required aircraft with substantially better climb rates. In recent years,
however, the FAA has allowed procedures requiring higher climb rates (e.g., up to 350 ft/NM) to
be considered standard procedures.

The decision height/altitude and Visibility columns in Table 1 comprise the “minima”, and are
typically spoken (e.g., for the NDB IAP) as “2700 and five,” where 2700 is a rounded value for
the actual value of 2687°. This phrasing means that the base of the clouds must be at least 2700’
above the field elevation (i.e., 8000 MSL) and the forward visibility must be at least 5 statute
miles. Simply stated, if a pilot upon reaching this altitude while descending cannot see the
airfield, a missed approach or “go-around” must be executed. (An exception to this general
statement is the NDB/DME or GPS-A approach, which has a fly-visual segment.) A missed
approach usually results in a diversion to another airport, unless the pilot elects to try again.



Table 1. Existing IAPs

. Climb
Decision .
. . . Gradient
IAP Name Altitude/Height | Visibility, NM Type .
(DA/H) feet Required,
ft/NM
RNAV (RNP) Y RWY 31 974 (1000) . ]330 to 14,000’
RNP 0.3 (Straight-in 31) | CtA-C:3 | Special MSL
RNAV (GPS) W RWY 31 1790 (1800) Cat A: 17
. . CatB: 1% Public 200
LNAV MDA (Straight-in 31) Cat C: 3
. 1
RNAV (GPS) X RWY 31 1610 (1700) CatA: 1 f‘ . 414 to 7500’
(Straight-in31) | GAB: L7 ) Special | g
CatC: 3
RNAV Z RWY 31 (GPS) 910 (1000) ) . 385 to 10,000’
(G4 and G5 only) (Straight-in 31) Cat C: 2 Special MSL
NDB/DME OR GPS-A 2687 (2700) CatA-C: 5 | Public 200
(Circling only)

Previous Instrument Procedures. Since the 1980s, several technologies to provide landing
guidance, in addition to the standard Instrument Landing System (ILS), have been tried by the
US and international aviation communities. The general motivations have been increased
flexibility from curved approaches, variable descent angles, and smaller protective areas required
around the ground-based antenna systems.

One technology was the Microwave Landing System (MLS), which was installed for a few years
at SUN to support landings from the north. This was a non-federal installation for Horizon, and
its descent angle was very high at 6.00 degrees, but could be flown by aircraft types in use at the
time. Its use was discontinued, and it will not be discussed further here.

A second newer technology is the Transponder Landing System (TLS), also a non-federal
installation with Horizon as the intended operator. It existed for a few years at SUN to support
landings from the south. Two special IAPs were developed for it, one by the FAA and the other
by a private third party, and these are included in Attachment 2. The TLS was discontinued
before it could be commissioned.

Procedure Design. Instrument flight procedures are designed using detailed criteria found in
FAA Order 8260.3B, United States Standard for Terminal Instrument Procedures (TERPS), and
related smaller orders. Embedded in all procedures is the concept of Required Obstacle
Clearance, which is established by defining various shaped and sized imaginary surfaces which
cannot be penetrated by terrain or objects. The size and nature of the surfaces vary according to
the accuracy of the underlying navigation method, as well as other parameters. An example of
such a surface in both top and “end-on” views is shown in Figure 2.

For mountainous terrain airports, the general challenge is to locate approach and missed-
approach paths to the airport for which a given surface (e.g., for an ILS Localizer or a GPS
approach) is not penetrated by terrain or other objects, and can take the aircraft to the lowest



descent point from which a missed approach climbout can be conducted with a specified climb
capability. For procedures based on traditional ground-based navigational aids, the (usually)
straight paths for approach and missed approach must be supported by the radiated signals. This
in turn requires that a navaid must be capable of being installed to support the desired ground
track(s). For satellite-based procedures, there is more flexibility in that essentially all 360
straight ground tracks can be supported, as well as some segmented tracks that approach curves.

Detailed efforts to locate best minima are beyond the scope of this report, but a feasibility
approach has been taken to assess potential options as well as possible locations for any required
ground-based navaids.
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Figure 2. Example of a TERPS Obstacle Clearance Surface (ILS)
Analysis

Approaches from the North. None of the existing approach procedures provides an approach
from the north, although the now-discontinued MLS approach did with a steep descent angle of
6.00 degrees. Given today’s mix of scheduled carriers and other aircraft and current approvals
for advanced navigation methods, a maximum descent angle of approximately 3.60 degrees,
especially for public approaches, is appropriate. To begin such an approach, an aircraft must
navigate to the starting point from the en route environment. For SUN, the high terrain north of
the airport combined with the intervening topography and airport elevation result in a descent
angle well above the desired maximum 3.60 degree value. Further advances in technology will




be required to make less steep approaches from the north more viable. Until that time, they can
be dismissed here without further analysis. (At least one of the SUN scheduled carriers may
obtain approval for advanced navigation methods, which in turn may enable a more shallow
descent angle ( i.e., below 3.6 degrees ) using navigation guidance through valleys.)

Approaches from the South. The remainder of this analysis will deal with approaches from the

south. Figure 3 shows the mountainous terrain east, west, and south of the SUN airport (which is
highlighted at the extreme upper part of the Figure). The lower terrain of the open valley well
south of the airport is seen with irrigation circles. The relevant obstacle clearance surface for
any proposed instrument procedure and its missed approach, whether relying on ground-based
signals or satellite signals, must be overlaid on this terrain to determine if a fight path is feasible
to reasonable minima (i.e., substantially better minima than the existing public NDB procedure’s
2700 - 5).
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Recalling that terrain north of the airport is generally higher than that shown in Figure 3,
instrument approach procedure minima for approaches from the south at this airport are
primarily controlled by the missed approach segment, rather than terrain underlying the approach
segment. This in turn means that the climb gradient (or, simply, steepness) and flight path of the
missed approach are critical components of obtaining the resulting minima. The standard climb
gradient for missed approaches is between 200 and 350 feet per nautical mile (ft/NM). This
standard climb rate is achievable by common light aircraft and determines the minima for a
public approach suitable for a wide variety of aircraft. For operators with aircraft capable of
substantially higher climb rates, lower minima can be authorized via a “special” instrument
approach procedure, also known as an “AR” (for Authorization Required) procedure.



The best general solution for this issue is to define a public approach procedure meeting obstacle
clearance criteria with better-than-NDB minima. and for which most operators are already

equipped.

The existing (Attachment 1) and developmental TLS (Attachment 2, never commissioned)
procedures are again tabulated in Table 2, characterized by some of their technical details, such
as the Final Approach Course (FAC) descent angle, climb gradient, and missed approach point
location. It is immediately evident that the better minima are achieved for climb gradients
required in the missed approach segment which are substantially higher than the long-standard
200 ft/NM (now 200-350) — i.e., only for special approaches. Special approaches, however, are
generally not practical or desirable for private owners or itinerant/occasional use aircraft, due to
the costs which must be borne for procedures design and maintenance and recurring flight
inspections.

Table 2. Approaches from the South, Existing and Previously Proposed

catC | FAC | FAC | MM
IAP Name Aircraft Descent Offset ired MAP
Minima Angle Angle Required,
ft/NM
RNAV (RNP) Y RWY 31 | 0 350 5 330to | THR (OLUYA
RNP 0.3 (AR) ' 14,000 MSL waypoint)
RNAYV (GPS) W RWY 31
LNAV MDA (Public) 1800-3 3.11 14 200 THR
RNAV (GPS) X RWY 31 414 to
1700-3 3.11 14 7500° MSL THR
3.60 to 385 to
R}(Iéé\liai;{(\}x;iﬁll §GPS) 1000-2 | TADOE (1) 11 10,000’ ~2.5 prior THR
Y 3.09 to THR MSL
NDB/DME OR GPS-A 5 DME
(Public) 2700-5 N/A 21 200 (~5 prior THR)
TLS RWY 31 430 to 7.4 DME
(Developmental)  (AR) 1100-3 343 9.21 7300 MSL (2.9 prior
(Previous, never used) ’ THR)
TLS RWY 31
(Developmental)  (AR) 900-2 2 3.00 9.22 300 2.5 prior THR
(Previous, never used)

The RNP Y procedure, with minima of 1000-3 and a climb-gradient of 330 ft/NM, requires
advanced avionics capable of Required Navigation Performance, assuring containment of the
aircraft within specified airspace volumes. At least one Sun Valley air carrier (Horizon) has this
capability. However, the missed approach path to the north and west is 81 miles long, and as a
result, this procedure is rarely used.

The public GPS W procedure, with minima of 1800-3 and a standard climb gradient of 200
ft/NM, requires dual, fully independent avionics for air carriers. This procedure is used by
Horizon and possibly Sky West.



The GPS X procedure, with minima of 1610-3 and an aggressive climb gradient of 414 ft/NM,
also requires dual, fully independent avionics for air carriers. This procedure is in use by at least
one carrier, and provides the best current mimina (given that the RNP Y procedure is not used
and the GPS Z approach is for only two aircraft types).

The GPS Z procedure, with minima of 910-2, very aggressive climb gradients of 385 ft/NM to
10,000°, and a somewhat steep descent angle of 3.6 degrees, is approved for only G4 and G5
aircraft, and requires dual, fully independent avionics. It is currently used by NetJets.

The public NDB/DME procedure, with minima of 2700-5 and a standard climb gradient of 200
ft/NM, requires only common avionics carried by nearly all aircraft rated for instrument flight.
However, the high ceiling and visibility requirements prevent the use of this procedure much of
the time during inclement weather, and it is not authorized at night. A conservative estimate,
based on data in the T-O Engineers and Mead & Hunt Analysis, is that landings would not be
possible with this procedure at least 20% of the time annually, and a substantially higher
percentage of the time during the December-February months. The NDB/DME facilities are
installed on the side of a hill, with the DME signals shadowed such that they are generally
receivable only after overflying the DME inbound.

The two TLS approaches, with nominal minima of approximately 1000-3, would have required
moderate and high climb gradients, and roughly match the minima of the unused RNP Y and the
GPS Z procedures, but with lower descent angles. TLS procedures were developed using ILS
TERPS criteria, suggesting that an ILS installation supporting an approach from the south may
be feasible. (The TLS procedures in Attachment 2 may not meet current procedures
development criteria, which include adjustments in Required Obstacle Clearance for precipitous
terrain.)

Imminent New Approach Procedure. Horizon will likely receive FAA approval for RNP .1
approaches during the summer of 2013. They have evaluated an RNAV RNP .1 approach from
the north and believe they can obtain minimums as low as 300 DA/H and 1 mile visibility with
an approach angle as low as 3.2 degrees. This could allow landings in all but the most severe
weather. (RNP approaches require avionics capable of assuring aircraft containment within, in
this case, 0.1 or 0.3 miles either side of the desired ground track.)

Options

Given basic limitations for approaches from the south such as a descent angle maximum of 3.60
degrees and a climb gradient maximum of 350 ft/NM for most operators, several potential new
instrument approaches appear feasible, and some existing approaches might be modified for
generally minor improvements. At present, these options have received only an elementary
TERPS analysis. They are tabulated in Table 3 and discussed briefly below.



Table 3. Potential new IAPs or Modification of Existing 1APs

Approach Potential Minima | Climb Gradient Usage
bp (very approximate) | Required, ft/NM g
Offset ILS/LDA .
1 similar to GPS-W 1800-3 200 Public
Offset ILS/LDA .
2 similar to GPS-W 1600-3 <240 Public
Offset ILS/LDA .
3 similar to GPS-W 1400-3 <300 Public
Offset ILS/LDA .
4 similar to TLS & RNAV-Y 1000-3 400-450 Special
5 | RNAV GPS W (modified) 1600-3 >250 Special
2700’ or 3 NM <240 Public
6 | NDB/DME reduced? >250
7 | WAAS-based LPV 1800-3 200-300 Public
8 | Modify RNAV W and (future?) ILS missed approaches with navaid to the west

Background for ILS-based Options. Four of the options involve a full or partial ILS installation,
and vary in detail based on characteristics such as climb gradient or FAC. They are based in
part on the observation that if a GPS approach (RNAV GPS W) can provide 1800-3 with a
standard climb gradient, and its missed approach is controlled by terrain, then an ILS approach
along the same ground track may be able to provide similar minima. (Both the ILS and the
larger Localizer Directional Aid (LDA) final approach obstacle clearance trapezoids are
narrower than an RNP .3 Containment Area., and might eliminate some obstacles in the final
approach area. A narrower final approach surface would result in a narrower missed approach
trapezoid, which in turn could eliminate some obstacles in the missed approach segment as well.)

It is very likely that a federal ILS installation was not seriously considered by the FAA for
several reasons. One is that many in the FAA would consider installing an ILS (which normally
supports minima of 200-1/2 or better) a waste of an ILS system, if it provided public minima of
only 1800-3. Another is the onset of promising new technologies and expectations for their
implementation. For example, the late 1980s and early 1990s were considered the “MLS
decade”, with that new technology expected to displace ILS nationwide Indeed, as previously
mentioned, an early non-fed MLS installation supported SUN for several years. But as the MLS
decade neared its end, FAA’s initial MLS large-volume procurement contract faltered, and newer
technologies such as satellite navigation were increasingly expected to replace ILS. It required
another decade (to approximately 2005) before GPS-based satellite approaches appeared in
significant volume with similar-to-ILS minimums. Together with the plans to relocate the
airport, these considerations may have suppressed the consideration of an ILS at SUN for several
decades.

An ILS approach may be based on a variety of ground equipment configurations, each with its
own siting and TERPS criteria. These include a Localizer for azimuth guidance and a Glide
Slope (GS) for descent guidance, a Localizer (only), a Localizer Directional Aid with Glide
Slope (LDA/GS), or an LDA without a GS. A straight-in ILS has its electronic course aligned



within three degrees of the runway heading. An LDA is a localizer with its course aligned more
than three degrees from the runway heading.

Siting an ILS azimuth (Localizer or LDA) facility at SUN is challenging. Terrain south of the
airport requires a clockwise-offset course for reasonable minima, as corroborated by the various
FAC values in Table 2, each with at least five degrees of offset. LDA siting criteria generally
require that the electronic course line cross the extended runway centerline up to approximately
5000’ prior to the threshold, with some minima penalty for other configurations. At SUN, there
is insufficient room between the runway safety area boundary east of the runway and the airport
perimeter fence to comfortably locate an LDA antenna system complying with all siting criteria.
Placing the antenna system south of the threshold causes the antenna system critical area (an area
protected from transient conditions that cannot be flight inspected, such as moving or parked
aircraft or vehicles) to extend off airport property, where it cannot be controlled. However,
given that any ILS or localizer/LDA-based approach at SUN will have minima well above the
usual Category I ILS minima of 200-1/2, it may be feasible to obtain waivers to some of these
constraints.

Discussion of Options.

1. Install an offset ILS, LDA/GS, or LDA without a GS, with a standard climb gradient in the
missed approach procedure. This procedure would be similar to the existing RNAV (GPS) W
approach, with similar minima (i.e., 1800-3), and would benefit any operator not flying the
existing GPS-W approach, since essentially any instrument-equipped aircraft has ILS capability.
It would be a substantial improvement for those operators currently using the NDB, since they
are unlikely to have GPS capability. With a standard climb gradient, it would be a public
approach.

2. Same as option 1, but require a mild climb gradient (e.g., 240 ft/NM). This might result in
minima of perhaps 1600-3, and would benefit any operator not flying the existing GPS-W
approach.

3. Same as option 1, but require a more aggressive climb gradient. This would result in a
special procedure with a potentially significant improvement (e.g., from 1800 to perhaps 1400°).
This would benefit any operator not flying the existing GPS-W approach but with aircraft
capable of the increased climb rate. It would also benefit any operator currently using the NDB
approach with an aircraft capable of the increased climb rate.

4. Same as option 1, but design the procedure to mimic the previous proposed and designed
TLS procedures. (TLS approach procedures were developed approximately 10-15 years ago
using TERPS ILS criteria, and this effort may have been the first serious look at low minima
from the south at SUN.) This option would require an approach angle around 3.50 degrees, but
would be followed by a substantial climb gradient between 400 and 450 ft/NM, and therefore
would be a special, but with minima in the vicinity of 1000-3. (Since the TLS approaches were
not placed into service before the TLS was removed, it is possible they are not viable using
today’s criteria, though two independent sources designed the two IAPS with similar results.)
The TLS front approach courses (9.2 degrees offset from runway centerline) appear to have been



carefully selected to optimize the minima, and are notably different from those for the RNP Y
and GPS W approaches. This may explain the difference in minima between the RNP/GPS
approaches and the TLS approaches. (A detailed TERPS study will be required to confirm this.)
Such an approach would benefit air carriers and corporate operators with aircraft capable of the
substantial climb gradient, and who are willing to qualify for the special procedure.

5. Modify the existing RNAV GPS-W procedure, which is a public approach using a 200 ft/NM
climb gradient, to require a more aggressive climb gradient. This should allow descending to
slightly better minima, perhaps 1600’ rather than 1800. This incremental improvement would
benefit those operators already flying the existing GPS-W approach. (This method was likely
used to create the RNAV (GPS) X RWY 31 procedure (i.e, a 414 ft/NM climb gradient).
Variations on this option include petitioning the FAA to designate the RNAV (GPS) X RWY 31
procedure a standard procedure with the 414 ft/NM gradient, and modifying the missed approach
(e.g., turn point and heading).

6. Modify the existing 2700-5 NDB/DME procedure to require an increased climb gradient.
Presently, the 2700-5 minima are for public use with a standard 200 ft/NM gradient. If that
were increased, an improvement to either the 2700’ or the 5 NM figure might be feasible at the
expense of requiring a climb gradient exceeding 240 ft/NM. This would benefit those operators
already using the NDB/DME approach who are capable of the climb gradient — e.g., any air
carriers flying the NDB. Further, the night restriction could be investigated for potential
mitigations

7. Design a Localizer with Precision Vertical (LPV) satellite-based approach. Such approaches
rely on the Wide Area Augmentation System (WAAS), and are an initiative of the FAA. The
procedures development criteria for LPV are similar to those for ILS. The minima are likely to
be controlled by the missed approach, similar to the GPS-W option, and a detailed study will be
necessary to determine if better minima might be achievable. Such an approach requires
appropriate avionics equipage; however, at least one SUN carrier has several aircraft with this
capability. A request to develop an LPV procedure should indicate that an approach angle up to
3.60 degrees would be acceptable.

8. Modify the existing RNAV RNP procedure’s missed approach to reduce its 81 NM long miss
ground track. This could also be applied to any of the other options above (e.g., ILS) if the
resulting missed approach is better than existing missed approach designs. One method would
increase the climb gradient above the existing 330 ft/NM and turn the missed approach (left or
right) around the NUCIV waypoint (Attachment 1). This option might also be accomplished by
placing a ground-based navaid to the east or west of the airport aligned to provide a miss ground
track through one of the several east-west valleys. Siting such a facility requires an aggressive
solution in this terrain, and meeting flight inspection requirements for the quality of the signals
will be a challenge requiring a good antenna system. Adding a ground-based missed approach to
the RNAV RNP procedure results in a “blended” procedure — this is uncommon but has been
done on previous occasions. Such a procedure would be a special and require a procedures
waiver.
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Conclusions

1. The RNAV RNP Y procedure is rarely if ever used because of its 81 NM missed approach.
Reducing the length of the missed approach even at the expense of raising the minimums would
make the procedure more viable and might attract more operators.

2. Raising the climb gradient on the RNAV GPS W procedure to 240 ft/NM or even 300 ft/NM
would not result in a significant reduction in minimums. (Note the RNAV GPS X has a 1610
DA/H but requires a climb gradient of 414°/NM.)

3. The RNAV GPS X procedure requires a 414 ft/NM climb gradient to 7500 feet. Changing
the missed approach turn point and heading might result in a lower climb gradient, possibly
below 400 ft/NM. Since most aircraft are not capable of a 414°/NM climb gradient, even for a
short distance, reducing the gradient would make the procedure available to more aircraft.

4. The RNAV Z procedure is a special procedure designed for Gulfstream 4s and 5s and limited
to use by NetJets. Any changes to this procedure would be solely at the discretion of NetJets, and
would be unlikely to benefit other operators.

5. The NDB/GPS-A procedure has a 2682 DA/H and a standard missed approach climb
gradient. Raising the climb gradient might not result in a significant reduction of minimums
because of the large obstacle clearance trapezoid associated with NDB procedures. (The
effectiveness of a greater than standard climb gradient would be related to how close the
controlling obstructions are to the missed approach point - the farther away, the better for
improvement by excessive gradient.)

6. An offset ILS or LDA-based approach could provide public minimums as low as 1790 DA/H
and 3 miles visibility. Lower minimums could be achievable with a higher climb gradient in the
missed approach.

7. A glide slope would not substantially reduce the minimums on an offset ILS or LDA
approach. However it would benefit the pilot by allowing the glide slope to be monitored
continuously throughout the visual segment of the approach. This would be particularly
beneficial at night.

8. Installing an NDB or other navaid east or west of Hailey to support misses to the west could
improve some missed approaches by allowing secondary obstacle clearance reduction earlier on
the flight path, or possibly throughout the missed approach. This could eliminate some of the
missed approach obstacles and result in lower minimums, lower climb gradient, or both.

9. An RNP .1 approach from the north, if confirmed feasible, could allow landings in all but the
most severe weather for suitably equipped aircraft.

10. An LPV approach from the south likely would achieve minima similar to an ILS approach,
but would require aircraft with suitable avionics.
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11. The seven approaches developed for SUN over the past two decades use five different Final
Approach Course offset angles. Five of these of these approaches are still active. Discounting
the NDB procedure, four have offset angles between 5 and 14 degrees. Some of the differences
may be attributed to the different types of approaches, or they may vary at the discretion of the
installers and/or developers. However, a more in-depth review might define an optimum offset
angle that would be suitable for all the approaches.

Recommendations

1. Amend the RNAV RNP Y procedure to reduce the 81 NM missed approach.

2. Study modifying the RNAV GPS X procedure’s turn point and heading to reduce the
required climb gradient.

3. Develop an offset ILS or LDA/GS approach from the south (with an approach angle up to
3.60 degrees), possibly with a strategically located navaid east or west of Hailey to provide a
miss to the west.

4. Consider a strategically located navaid east or west of Hailey to support misses to the west,
for approaches other than the proposed ILS or LDA/GS. (This would result in blended
approaches in some cases.)

5. Work with Horizon to develop a RNAV RNP RWY 13 approach from the north.

6. Develop an LPV approach (with an approach angle up to 3.60 degrees). (For the short- or
mid-term time frame, this would be attractive only if Recommendation 3 is infeasible. For the
longer term, as more aircraft equip for advanced satellite-based procedures, the benefits of this
option will increase.)

7. Study existing procedures (except the NDB approach) to determine if a different FAC offset
angle would improve minima, and potentially be more usable for all the approaches.

Next Steps

All seven Recommendations require a detailed TERPS study effort as the basis for any additional
work. While such a study might require several weeks for each recommendation, actual design
and implementation by the FAA of new procedures requires up to 18 months Early and close
coordination with the FAA’s Regional Approach Procedures Team (RAPT) is necessary.

Each Recommendation provides a different benefit affecting different subsets of the operators.
Clearly, Recommendation 3 (implement some form of ILS) has the largest general benefit,
because it could support public and special approaches for all operators and provide a substantial
improvement over the existing NDB minima. Recommendations 3 and 4 involve ground-based
facilities. Assuming either of these is adopted, the high-level activities involved and their
individual time requirements are listed below, excluding related processes such as enrivonmental
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impact studies. (Some of the activities may run concurrently; some require good weather
conditions.)

1. Joint TERPS and feasibility siting work to determine search areas for the facilities (1-2
months)

2. Completion of a detailed siting study (2-3 months)

3. Site test (if needed or recommended by the siting study) of any proposed missed approach
facility (1-2 months)

4. Procurement and delivery of equipment (6-12 months including bid package preparation,

advertising and bidding time, and award)

Design of the installations (1 month)

Contracting time for civil and electrical installation work (3 months)

7. Electronic Installation, Tune-up, Commissioning Flight Inspection, and Procedure
Publication (2-4 months)

SN

A rough order-of-magnitude cost estimate for Recommendation 3 (some form of ILS) is $1-$2M,
with equipment costs being up to about $500k of that amount.. Installation of localizer and glide
slope facilities at Hailey is not overly demanding from a construction point of view - power is
available nearby, and physical access and security are straightforward. A rough cost estimate for
Recommendation 4 (missed approach facility if beneficial) is more difficult at this concept stage,
because the locations may need to be in mountainous terrain, where power and physical access,
and potentially land acquisition costs, can be surprisingly high.

Attachments

1 Existing Standard Instrument Approach Procedures
2 Previous TLS Approach Procedures (never commissioned)
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ATTACHMENT 1 - Existing Instrument Approach Procedures

HAILEY, IDAHO AL-6239 (FAA) 11321
APP CRS | Rwy ldg 6631
sk o8] RNAV (RNP) Y RWY 31
Apt Elev 5318 HAILEY/FRIEDMAN MEMORIAL (SUN)
v GPS required. When VGSI inoperative, procedure NA at night. MISSED APPROACH: Climb to 15000 via
A For uncompensated Baro-VNAY systems, procedure NA below -25°C 314° track to LOCIR, 314° track to HISPA,

(-14°F) or above 37°C (99°F).
Missed approach requires RNP less than 1.0 and minimum climb of 330

326° track to SEVTE, 347° track to NUCIV,
347° track to CUTLA, 302° track to RUYLO,

feet i)er NM to 14500. 232° track to CULOK, 162° track to FODVA,
Final approach course offset 5.00°. 120° track to PRESN and hold.
ATIS SALT LAKE CENTER HAILEY TOWER™ GND CON UNICOM
128.225 118.05 353.0 125.6 (CTAF) @ 121.7 122.95
Céoszp L{
5}‘%4
2

’/‘2690 .\‘::

t CULOK .
é H CUTLA
i I 72 )
g 8% 3470 Nua
m o (3.8)
FODVA 120 ¢, SEVTE
g > __—"130.3) 326‘1‘&:-__
S "o TOPRESN  (34) ™% FROM HISPA
g [RNP 0.60) [RNP 0.60)
=) (IAF) (IAF)
< SOLDE PRESN /
17200 11400 )
E SOLDE: 089e 11400 e
Procedure NA ”,F_g} Max 230 KIAS NEANY MENIN:
S V101 SW Bnd; - Procedure NA
@ | V444 NW Bnd 0890 \, P V500 E Bnd;
~ a2 =g, V2315 Bnd

S

&
52)
//"fc;o

RNP 0.60
EIEV 5318 |@[TDZE 5290 | gwm PRESN: R
Procedure NA REAPS: (RNP 0.60) MENIN
V500 W Bnd; Procedure NA (IAF) r&m
V484 S Bnd V500 E Bnd; REAPS
Y101 SE Bnd 70500
75000 | LOCIR | HISPA | SEVTE | NUCIV | CUTLA | RUYLO | CULOK | FODVA ] PRESN
| o
120°
314° | 314° | 326° | 347° | 347° | 302° | 232° | 162° |
tr jis r tr r fr r r
Procedure
Turn
JESEP HEVAG WTSOX NA
8500
OLUYA 7300 Q°_r——329°—
N . YA 8000 8000
GP 3.50°
—7300 TCH 58
5290 © N 53 NM 47 NM 4 NI
\ CATEGORY A B | C D
314°tc ~" \| RNP 0.30 DA 6264-3 974 (1000-3) NA
OLUYA
HIRL Rwy 13-31 @ AUTHORIZATION REQUIRED
HAILEY, IDAHO HAILEY/FRIEDMAN MEMORIAL (SUN)
Amdt 1B 17NOV11

43°30'N - 114°18'W
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ATTACHMENT 1 - Existing Instrument Approach Procedures (Continued)

HAILEY, IDAHO AL-6239 [FAA)
Rwy ldg 6631
por s By o 2831 RNAV (GPS) W RWY 31
Apt Elev 5318 HAILEY/FRIEDMAN MEMORIAL (SUN)
v Circling NA at night.
A Circling NA east of Rwy 13-31. MISSED APPROACH: Climbing left turn to 8700 direct PRESN
DME/DME RNP-0.3 NA. and hold. When authorized by ATC, climb-in-hold to 12500.
Visibility reduction by helicopters NA.
ATIS SALT LAKE CENTER HAILEY TOWER* GND CON UNICOM
128.225 118.05 353.0 125.6 (CTAF) @ 121.7 122.95
=) o e ] ) =
‘:r\‘__\J/ / &ﬁ 6? g ijjé/[\z-v'\_ -'J ] =
[ ] 5 = 56000 © 4_/‘\_,? -
e C S
R g 6 37 4 ~
3 (e, 9 X 3
— ’\_/
H_/“‘-i_//, -] ﬁ\ q ‘ < % ._> P r& <‘
S o [ 2988 ° L Ny y
o < L4000~ — r“f Lo
| ¢ o % 0 "o
S “‘1% (;W\$ Rk, N *6976 j.lrS
: (FAF) (o N
= usYo Z—J'“‘- < X
g - -]
2 ,&‘;’&" )
5] - %o By
g Wy Y
N | SOLDE 000;7‘
@
g A\(? Ie9°_\‘ %b(i;o \
S e (1A) e /a}f\)j
E Procedure NA for arrivels at SOLDE via PRESN ", I:’// (IAF)
V444 northwestbound and arrivals at A 7 OREYE
3 PREill;l viadVSOO westbound, V484 é\ &
w southbound. =
g 8 NM \‘afo‘%
- ‘(f Fo
ELEV 5318 v MENIN
o HOLD 2000 , ‘\J_QL?O
Holding not required at MENIN vig &
V500 westbound, V231 northbound.
7 NM
8700 | PRESN | vGsand descent angles not coincident.
\ A WTSOX
LIBYO
o800
/ Lo
RwW31 *
., _/ 7900 Frogedre
—3.11°
TCH 52 NA
7.8 NM 6 NM.
CATEGORY A B C D
7080-1) 7080-114% 7080-3
\ LNAV MDA 1790 (1800-1%) [ 1790 (1800-11%) | 1790 (1800-3) NA
323° o 7180-1% 7180-1% 7180-3
HIRL Rwy 13-31 @ RW31 CIRCUNG 1184 (1900-114) | 1862 (1900-1%4) | 1862 (1900-3) NA
HAILEY, IDAHO HAILEY/ FRIEDMAN MEMORIAL (SUN)
Amdt2 11013

Attachment 1 — Existing Instrument Approach Procedures

axson-niesw . RNAV (GPS) W RWY 31

NW-1, 07 FEB 2013 to 07 MAR 2013



ATTACHMENT 1 - Existing Instrument Approach Procedures (Continued)

KSUN/SUN (Special) T w _JEPPESEN HAILEY IDAHO
FRIEDMAN MEML 16 arr 10 [(2-7) [cara. 88 RNAV (GPS) X Rwy 31
ATIS SALT LAKE Center *HAILEY Tower #Ground

& 128.22 118.05 cTAF 125.6 1217
[ Final Minimum Alt LNAV '
- ANAV Apch Crs LIBYO oA [P Eer o018
] 323° 7900/ 2610|6900 11610°)| TDZE 52907
g| missep apcr: Climbing LEFT turn to 8700" direct PRESN and hold.

When authorized by ATC, climb-in-hold to 12500°.

Alt Set: INCHES Trans level: FL 180 Trans alt: 18000°

1. DME/DME RNP-0.30 not authorized. 2. VG5! and descent angles not coincident.

3. Visibility reduction by helicopters not authorized. M5A RWJ}[

4. Pilot controlled ||ghflng 125, 6

RRE T
2 e Lay

& | o
S: s000 ) a (Lf(

T
‘“\djf‘\v' R‘L/

|20

15

1 8 N 3] ( 5>
g \ “\ ° 6976 &}733%
D _‘\_'f\\:) A
“‘\

- 43-20 Missed approach obstructions - ]

require a minimum climb gradient \'\Oo

of 414 ft/NM to 7500'. \\J

@ SOLDE © Procedure not authorized for 2
| : arrivals at SOLDE via V444 o/ iﬁ{ggﬁ © tlg%ggﬂnﬁe;‘:gi::; e v
l.g northwest bound. V231 northbound.

1 UOO 0890

(TAF)
© PRESN 2
.5950 500
_r#3-10 @ Procedure not authorized for 1
| arrivals at PRESN via V500
westbound, V484 scuthbound.
Y &/ /5
- 114:30 S /o 114-10
oOn!A( authorized operators rnay use
V DA(H) in lieu of MDA(H LIBYO
RW31 7900’
) o /
! \3 11 A 8
[TCH 52'] \-M o g
7DzE 5290’ | 7.8 | 6.0 |
0 7.8 13.8
Gnd speed-Kts 7o 90 100 | 120 140 1860 8700’
| Descent angle [3.11°]] 385 | 495 | 550 | 660 [ 770 | 880 BART B PRESN
MAP at RW31 m
STRAIGHT-IN LANDING RWY 31 CIRCLE-TO-LAND
MNet Autherized
LNAY East of Rwy 13-31
moar) 69007 1610°%) i DAY NIGHT
Kts MDA(H)
alA 1 50| 7180°118627-1%4
HE 12 120 7180°71862')-1"
% ' NA
1S 3 140 7180'11862°)-3
v
-
=D . NA D NA
-
CHANGES: Missed approach, notes. @ JEPPESEN, 2000, 2010. ALL RIGHTS RESERVED.
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ATTACHMENT 1 - Existing Instrument Approach Procedures (Continued)

KSUN/SUN [is-7) e HAILEY, IDAHD

FRIEDMAN MEML RNAV Z Rwy 31 (GPS31R)
AWOS-3 ‘ SALT LAKE Contar | WRAILEY Towsr *Ground \,
128.22 118.05 CTAF 125.6 121.7

Final Minimum Aft DAfH) Apt Elev 5318’
Apch Crs FIBES i

e 320° [9100'5810y| 6200°9107) |  roze 5290’

) missep apch: Climb to 15000° via FMS course to LILSE, then to ABISE

and hold. Climb to cross ABISE at or above 11000°, continue climb

in the hold, maximum speed in hold 230 KIAS.

safe Ac:afaraf]on Altitude (SAA) 10 200" and Obnar:la Clearanca FPA 2.3° MSA WESOP

T ———

; Q‘Iis T ; T .

: r01¥ R Q ABISE TESad ’

F.*_"‘”»’ | Y n e ol Y w0
5T S R ' . 9832°

AT 4 |a T i !
R g ;: FOOu A il &

Sl =2
: 'ﬁMﬂximummdzinhnEZ&ﬂKlAg?m ! k; s
e 2 ;i | Ko

™

o adtd) e P 1) whoo "
Ly ol ! ; ! AR
& & 47 dooe P el

L MI—‘W 1 'Hrlll

1in=T.5NM 5 L

TCH 89" AL

gt

WESOP i—-----5:20"—"'% 9100
oze 52907 | i.o

Gnd speed-Kts _l 120 | 140 | 160 | 180 | 200 | 220

T
15000'! 230
Doscont Anglo 3.60°| 764 | 897 [1019[1147[1274[1402] .. = s cfﬂg LILSE | KiAs

max

L | o e N T T ] e el
STRAIGHT-IN LANDING RWY 31 CIRCLE-TO-LAND

oA 6200719107 DAY NIGHT

Cc
2 ?-J NA NA

=
) EOPECER CAMNEDCAM IN© 2001 9ART A1 DIFHTE DECEOUEN

— TEm
gln
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ATTACHMENT 1 - Existing Instrument Approach Procedures (Continued)

HAILEY, IDAHO AlL-46239 (FAA)
NDB/DME HLE w

/220 APP CRS TRDEEIdg :{(ﬁ NDB/DME or GPS'A
DME Chan 25 330° Apt Elev 5313 HAILEY/FRIEDMAN MEMORIAL (SUN)

HLE[T)

v Occasional ADF needle swings away from the final approach course
are to be expected north of missed approach point. MISSED APPROACH: Left turn to 8000 direct
ANA \When control fower closed, procedure not authorized. HLE NDB/DME and hold.
Procedure not authorized at night.
ATIS SALT LAKE CENTER HAILEY TOWER * GMND CON UNICOM
128.225 118.05 353.0 125.6 (CTAF) @ 121.7 122,95
—— A 601 [ LA | py I
rb\j&m: e Blsg w00 © J/;
) 68362A \ Tk f]v\f\q \%
Y T )

So\w6135%

{d( LR TPt
Sy (MASDL (/7 o \ 0 |L ““JEEZ?_
i % A

He[D)? 35780
/ |
(\5&'9’ ; A
{(PUWIR) IAFZ A
° HAILEY

220 HLE E'_':.

g 8000 ==
- 330°(1) £ DME Chan 25 (108.8)
° 3
b |
m \
K
B | soiE 382?" D G
> S 1\-\5,'1\ =1
g
3 G \u)d?
E & s/7 g
2 G 2
3 AN
@ S
S REAPS
ELEV 5313 ,\/é\::
% /[
KINZE
8000 HLE
NDB/DME Remain
within 10 NM
(MASDL)  (PUWIR) /‘foo
Fly Visual %, HLE HLED
330°5.3NM ™., | |
i —— i ® 330° 8000
| | 8000
—4 nm——F—1 nm—]
CATEGORY A ] 8 [ C 5
HIRL Rwy 13-31 @ \\ CIRCLING 8000-5 2687 (2700-5) NA
HA-ILEY’ o HAILEY/FRIEDMAN MEMORIAL (SUN)
OrigB 11013 A3°30'N - 114°18'W

Attachment 1 — Existing Instrument Approach Procedures
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ATTACHMENT 2 - Previous TLS Approach Procedures (never commissioned)

Alming poinf is 244" right of CiL

Final course crosses RWY C/L extended @ 1500' from threshold

APP CRS Rwy Idg 7550
e s b TLS/DME RWY 31
Apt Elev 5320 HAILEY/FRIEDMAN MEMORIAL (SUN)
W7 ADF required. _ MISSED APPROAGCH: Climbing left tum to 8600' via
& Final approach course offset 9.21°. heading 180" until receiving HLE NDB, Then proceed direct

HLE NDB and hold Obstruclions in the missed approach
area require a minimum climb gradient of 430YNM to 7600".

ADF REQUIRED

Rowy 13 1dg 5451°
Rwy 31 ldg 7550

ELEV 5320 I

MIRL Ruy 13 - 31 ()

ATIS SALT LAKE CENTER HAILY TOWER ¥ GND CON UNICOM
128.225 118.05  353.0 12586 (CATF)Q 1217 122.95
e
e
HAILEY
220 HLE
DME Chan 25 {108 8)
INTER
IF
avl

TLS GUIDANGE REQD

REQUEST TLS ACQUISITION BY
Y|

BURLEY
1141 BYI

7500 | 8sco

e

EI7

INTER

.y
&

ny Jififafu]

f

L]

1

6 I

*/ : 8500 '

\ MAP % 7500 1 1

s HLE[TD 4% : {

Fly Visual .‘0,. ! : I 1

e e i b

csaaz ¥ : : h \

TCH521 H . H |

I T 591 |

CATEGQRY A | B | c D
TLS 31 6360 1070 NiA

SPECIAL AIRCRAFT & AIRCREW
AUTHORIZATION REQUIRED

HAILEY, IDAHO

Prepared by ASRC
4235 Pheosont Ridge

43° 30'N-114" 18'W

HAILEY / FRIEDIMAN MEMORIAL (SUN)

Drive
Suile 402
Minnsopolis, MN 55449

DRAFT ONLY - NOT FOR COGKPIT U

TLS/DME RWY 31

763.786,9582

Attachment 2 — Previous TLS Approach Procedures (never commissioned)



ATTACHMENT 2 - Previous TLS Approach Procedures (never commissioned)

FER 21 @1 14 25

SALLEY, Xoahd
APy ona Goe2
5
313 1%

FROM: AN -

e 1D A0S ana ga e ERE Vo
TLS RWY 31
UALLEY/FRIEDMAN MEMORIAL ""UN}

transpondar coda.

NA not aurhorized.

Conkncl I.l.stlﬁy 'l‘o-war with BTA m:ld. auulunod

wWhen contbrol towar c¢losed, procodurs

NISSED APPRDA(_,II': (_.lx_mb no ISDU I".hm f.,'l!'mba.ug Iatl
turp Co 8500 via hooding 138 until recelving HIK
NUB, thon procosd dircct ALE NDL and hold.

mObatructions in migsod approach area roguirs a
minimum rato of rJ_:_mb 500 fpmfl(}i}K, '1'50 fnm.-’!‘;ﬂK

SALT LAKE CENTRR HATLEY TOWER GND CON I um'f:iifﬁ
_...118.05 353.0 __.125.6 (CIAF) 327" 32295
"FOR FLIGHT INSPECTION PURPOSES
R ONLY. ALWAYS REFER TO THE 8260
: FORM FOR OI FICI.B.L INFORMA'I‘ION“
e \ Kt  OMFSET G220 °
: ol e
I VAN e ~
N \{ N :f’q\[* LEFT. oF Ry . G
RPN e
' ll B ™™ L 5 S A
LD 3] 8 : A _ .
HIRIAR B e S Lose (lessey
L~ VT (106.8) ik YAy —
3 Qj\i E: \{f)r DERLE. oy ¢ ompeten AzEmer
N & 2 ’ —
2 i ,L@j i g N s @ fsv0” frron TG
fal - M b 9 o A
o = _{,....l.| :_“ i o . y
EAGR g 2 E g Ll Fowl LS. 250
SN e Y . - L
=] Mool Vo k\ . Alcnr_of Gl adenm
e TR ER pnat un Cw e
s CZ: I'“é:i‘i g TSy PAEE S G,
) e -
i AR e Py \
tr F :"\l,} ; ,* {m_,\ MSR WLE 25 NN
e Ex : |;» RERIS
£ o ] e
zuw “3‘“ BiriE
i jz ek E G

BURLLY

1id.1 1YL
K‘—)- Chan 81

BLEV 5313

a=Ti 31

MIRL Rwy

el
14932 [

Way 3L

TR LS

HA FLIY
Crig

[DANG

bohTECO f{Y

Attachment 2 — Previous TLS Approach Procedures (never commissioned)





