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Appendix Two Instrument Approach Screening Analysis 
 
 

 
 
 
 

Introduction 
 
The purpose of this section is to provide a cursory evaluation of each alternative site for 
its ability to accommodate a Wide Area Augmentation System (WAAS) enabled Localizer 
Performance with Vertical Guidance (LPV) instrument approach procedure.  WAAS is a 
navigational service using a combination of Global Positioning System (GPS) satellites 
and WAAS geostationary satellites to improve the navigational signal provided solely by 
GPS. 
 
According to the existing all weather wind data, the prevailing winds are out of the 
southwest, so an approach from the northeast (i.e., an approach to Runway 23) is 
preferable.  However, because existing wind data observations do not include ceiling or 
visibility data, it is not known if the prevailing winds during Instrument Flight Rules 
(IFR) weather conditions are also from the southwest.  Based on this unknown factor, 
both runway ends at each future airport site will be evaluated. 
 
 
 
 

Instrument Approach Screening Criteria 
 
The instrument approach screening criteria that have been utilized for this alternatives 
evaluation are contained in FAA Orders 8260.3, Terminal Instrument Procedures (TERPS) and 
8260.54A, The United States Standard for Area Navigation (RNAV).  The screening of the 
alternative airport sites proceeded using the following applications of criteria and order-
of-evaluation: 
 

• Glidepath Qualification Surface (GQS) Evaluation 
• Final Approach Segment (FAS) Obstacle Clearance Surface (OCS) Evaluation 
• Straight Missed Approach Segment (MAS) OCS Evaluation 

 
In order to create an accurate representation of the obstacle clearance surfaces, three 
dimensional wireframes were created in AutoCAD, which allowed for exact XYZ 
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coordinates and measurements of the specified FAA evaluation criteria.  These 
wireframes were then imported to Google SketchUp and placed on geodetically 
referenced aerial photography from Google Earth.  The wireframes were then traced to 
create transparent surface models that could be overlaid on Google Earth topography 
and imagery to show approximate terrain penetrations.  An adverse assumption of 
approximately 100 feet for vegetation was applied to each surface for the evaluation of 
possible tree penetrations to the obstacle clearance surfaces.  Where applicable, a rough 
estimate of the total terrain and vegetation penetration to the evaluation surface was 
calculated in acres.  It should be noted that Google Earth topography is based on USGS 
Digital Elevation Models (DEMs), which has an elevation accuracy of +/- 10 to 30 
meters. 
 
 
 

Glidepath Qualification Surface (GQS) Evaluation 
 
As specified in FAA Order 8260.54A, “the GQS extends from the runway threshold along 
the runway centerline extended to the Decision Altitude (DA) point.  It limits the height 
of obstructions between the DA and runway threshold (RWT).  When obstructions 
exceed the height of the GQS, an approach procedure with positive vertical guidance (ILS, 
MLS, TLS, LPV, Baro-VNAV, etc.) is not authorized”.  Therefore, the first level of 
instrument approach screening for this analysis applied the GQS criteria using a 3.0° glide 
path angle and a threshold crossing height of 40 feet.  It should be noted that this GQS 
analysis only evaluated existing terrain for penetrations, since it was assumed that all trees 
in close proximity to the airport sites could be removed or trimmed, if necessary.  Some 
discretion was also applied to the existing close-in terrain penetrations associated with 
the actual development footprint of the site, assuming that minor terrain penetrations 
could be eliminated with the initial clearing and grading of the airport site. 
 
The following illustrations depict the GQS as they relate to each runway end at the 
existing airport, Site 2, and Site 3.  The GQS begins at the RWT, is 3,048 feet in length, 
300 feet in width at the RWT, and 1,006 feet in width at the outer edge.  As shown, there 
are no terrain penetrations to the GQS that are not within proposed airport property, and 
could therefore be mitigated by earthwork. 
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Figure 8 LPV Section 1 Missed Approach Segment Obstacle Clearance Surfaces 
 

 
 
Source:  FAA Order 8260.54A, The United States Standard for Area Navigation (RNAV). 
 
 
Section 2 of the missed approach begins at the end of Section 1b and is based on a 
straight missed approach course.  It should be noted that the capabilities of a potential 
turning missed approach procedure (i.e., a turn at altitude or turn at fix) was not 
considered for this analysis and is beyond the scope of this study.  Section 2 splays 15° 
relative to the nominal track until reaching full primary and secondary section widths of 
four nautical miles (NMs) and two NMs, respectively, within a length of up to 30 NMs.  
The primary section has a slope ratio of 40:1, with the secondary section having a slope 
ratio of 12:1.  Figure X9, entitled LPV SECTION 2 MISSED APPROACH SEGMENT 
OBSTACLE CLEARANCE SURFACES, illustrates the details of the Section 2 Missed 
Approach Segment OCS. 
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Figure 9 LPV Section 2 Missed Approach Segment Obstacle Clearance Surfaces 
 

 
 

Source:  FAA Order 8260.54A, The United States Standard for Area Navigation (RNAV). 
 
 
The results of the MAS analysis for the existing airport and both alternative sites are 
presented in the following figures.  It should be noted that the evaluation of a 200-foot 
height above each runway threshold was selected for the DA based upon achieving the 
lowest possible ceiling minimums provided by LPV approaches.  The following narrative 
details the MAS OCS screening for the existing airport and the two alternative airport sites. 
 
Existing Airport.  The potential obstructions to the Runway 01 MAS OCS include 
approximately 88 acres of vegetation penetrations and no terrain penetrations.  The 
Runway 19 MAS OCS has approximately 19,049 acres of potential terrain obstructions 
and 20,141 acres of vegetation obstructions. 
 
Site 2.  There are no terrain penetrations to the Site 2 Runway 05 MAS OCS, but this 
runway end has approximately 42 acres of potential vegetation obstructions.  The 
vegetation obstructions would be located on future airport property and could be 
mitigated through the removal of any trees.  The Runway 23 MAS OCS includes 
approximately 27,581 acres of potential terrain obstructions and 29,750 acres of 
vegetation obstructions. 
 
Site 3.  There are no potential obstructions, either by terrain or vegetation, to the Site 3 
Runway 05 MAS OCS.  Potential obstructions to the Runway 23 MAS OCS include 
approximately 12,240 acres of terrain penetrations and 15,043 acres of vegetation 
penetrations. 
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Summary 
 

The initial LPV instrument approach screening indicates that there are no obstructions 
within the GQS at the existing airport, Site 2, or Site 3, that could not be rectified through 
normal construction processes.  Thus, an approach procedure with positive vertical 
guidance (i.e., an LPV approach) is possible for implementation at all three sites. 
 
Subsequent screening indicated various obstructions are located within the FAS and MAS 
OCS for the existing airport, Site 2, and Site 3.  The following table, entitled LPV OCS 
POTENTIAL OBSTRUCTIONS, provides a comparative analysis of the potential 
obstructions to the LPV Final Approach Segment and the Missed Approach Segment 
OCS at each alternative site and the existing airport.  It also provides the closest distance 
from the runway the obstructions are located. 
 
 
Table 1   
LPV OBSTACLE CLEARANCE SURFACES POTENTIAL OBSTRUCTIONS 
Hot Springs County Airport Environmental Assessment 

 
  

Final Approach Segment OCS Missed Approach Segment OCS 

Location Terrain 

 

Closest 
Distance Vegetation

Closest 
Distance Terrain 

Closest 
Distance Vegetation

Closest 
Distance

Existing Airport        
Runway 01 1,278 Ac. 43,100 Ft. 1,550 Ac. 42,650 Ft. 0 Ac. 0 Ft. 88 Ac. On Airport 

Property 
Runway 19 0 Ac. 0 Ft. 0 Ac. 0 Ft. 19,049 Ac. 3,170 Ft. 20,141 Ac. 1,960 Ft. 

Site 2         
Runway 05 266 Ac. 35,170 Ft. 621 Ac. 33,730 Ft. 0 Ac. 0 Ft. 42 Ac. 0 Ft. 

Runway 23 0 Ac. 0 Ft. 52 Ac. On Airport 
Property 27,581 Ac. 7.4 NM 29,750 Ac. 7.1 NM 

Site 3         
Runway 05 8 Ac. 8,500 Ft. 151 Ac. 5,600 Ft. 0 Ac. 0 Ft. 0 Ac. 0 Ft. 

Runway 23 0 Ac. 0 Ft. 29 Ac. On Airport 
Property 12,240 Ac. 3.2 NM 15,043 Ac. 2.8 NM 

 
 
It should be understood that the identification of FAS surfaces indicating the presence of 
potential terrain or vegetation obstructions do not necessarily preclude implementing an 
LPV approach.  As noted previously, any trees located on or in close proximity to airport 
property have the potential to be mitigated through removal or trimming, thus 
eliminating the obstructions.  Additionally, penetrations to the FAS surfaces by 
obstructions that cannot be removed have the potential to be mitigated through one or 
more of the following actions: 
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• Raise the glide path angle. 
• Increase the threshold crossing height. 
• Increase the decision altitude. 

 
As with the FAS surfaces, MAS surfaces having potential terrain or vegetation 
obstructions also do not necessarily preclude establishing an LPV approach.  Again, any 
trees located on or in close proximity to airport property can be removed or trimmed to 
mitigate the obstruction.  Options available to rectify other obstructions within the MAS 
OCS are the same as mentioned previously for the FAS OCS, which include:  raising the 
glide path angle, increasing the threshold crossing height, or increasing the decision 
altitude. 
 
Additionally, another option available for mitigating obstructions within Section 2 of the 
MAS OCS is to implement a turning missed approach course.  Although not analyzed as a 
part of this study, a turn at altitude or turn at fix missed approach procedure could be 
implemented that would avoid the identified obstructions.  As a general rule, the greater 
the distance from the airport facility an obstruction is located, the more likely it is that a 
turning missed approach can be used to avoid the obstruction. 
 
Instrument approach minimums as low as ½-mile visibility and 200-foot decision height 
are possible with LPV WAAS enabled instrument approaches.  Similar approaches are 
available at Riverton Regional Airport in Riverton and Yellowstone Regional Airport in 
Cody.  The published minimums for the required navigation equipment LPV approach at 
Riverton are 1 ¼-mile and 357-feet.  The published minimums for the required 
navigation equipment LPV approach at Cody are 1 ¼-mile and 381-feet.  It is also 
recommended that if the decision is made to relocate the Hot Springs County Airport, 
consideration be given to the development of an additional non-precision approach 
procedure to serve aircraft not equipped with the required navigation equipment 
necessary to utilize the LPV WAAS enabled approach.   Redundant non-precision ground 
based approach procedures are also available at both Riverton and Cody.  The Worland 
Municipal Airport in Worland does not have a published LPV WAAS enabled approach, 
but does have a Very High Omni-Range (VOR) or GPS non-precision approach 
procedure with 1-mile and 781-foot minimums. 
 
 


