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Runway 33 - RNA V VICTO SJD 

Instructions GG 

Climb beading 330° intercept course 290° to cross TL08 I between 
500 FPNM 13,000 fi and 16,000 ft, then track 274° to cross GUADA at or above 

18,000 fi, then crack 283° to TL089, then track 283° to VICTO, maintain 
20,000 ft or higher as assigned by A TC. 405 FPNM 

333 FPNM 

Controlling Obstacle 

Description Latitude 

Antenna 19°22'21.35" N 

Terrain 19°22'49.00" N 

Runway 33 - RNA Y VALLE SJD 

Instructions GG 

Climb heading 330° to intercept course 260° to cross TL082 at or below 
500 FPNM 

14,000 ft, then track 260° to cross ZIHUA at 18,000 ft, then track 281 ° 

to TL090, then track 281 ° to V ALLE, maintain 20,000 ft or higher as 
352 FPNM assigned by ATC. 

Controllin2' Obstacle 

Desc1iption Latitude 

Antenna 19°22'21.35" N 
- Building 19°21 '11.59" N 

Runway 33 - RNA Y VOLCA SID 

Instructions GG 

Climb heading 3 30° to intercept course 260° to cross TL082 at or below 
500 FPNM 

14,000 ft, then track 260° to cross ZIHUA at 17,000 ft, then track 211 ° 
to TL094, then crack 211 ° to VOLCA, maintain 20,000 ft or higher as 
assigned by ATC. 315 FPNM 

Controllirn! Obstacle 

Description Latitude 

Antenna 19°22'21.35" N 

Building 19°21'1 l.59" N 

Runway 33 - RNA Y ICVOR SJD 

Instructions GG 

Climb heading 330°, intercept course 260° to cross TL082 at or below 
14,000 ft, then track 260° to cross TL063 at or above 14,600 ft, then 500 FPNM 

track 198° to cross TL095 at or above 17 ,000 ft, then track 126° to 
cross TL096 at 18,000 ft, then track 054 ° to cross TL097 at or above 246 FPNM 
23,000 ft, then track 053° to cross ICVOR at 28,000 ft, maintain 
28,000 ft or higher as assigned by ATC. 

361 FPNM 

354 FPNM 

318 FPNM 

302 FPNM 

247 FPNM 

Controlling Obstacle 

Description Latitude 

Antenna 19°22'21.35" N 

Building 19°21 'l l.59" N 
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Termination 
Altitude (ft) 

9000 

13,000 

18,000 

Longitude 

99°35'12.35" w 
99°38'3 l .00" w 

T ermination 
Altitude (ft) 

9000 

18,000 

Longitude 

99°35'12.35" w 
99°34'35.47" w 

Termination 
Altitude (ft) 

9000 

17,000 

Longitude 

99°35'12.35" w 

99°34'35.47" W 

Termination 
Altitude (ft) 

9000 

16,100 

14,600 

17,000 

18,000 

23,000 

28,000 

Longitude 

99°35'12.35" w 

99°34'35.47" w 
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CG Reason 

LNA V Engagement 

A TC (Not Published) 

Obstacle Height MSL 
in m (ft) 

2628.00 (8622.05) 

2626.00 (8615.49) 

CG Reason 

LNAV Engagement 

ATC (Not Published) 

Obstacle Heigbt MSL 
in m (ft) 

2628.00 (8622.05) 

2584.99 (8480.97) 

CG Reason 

LNA V Engagement 

A TC (Not Published) 

Obstacle Height MSL 
in m (ft) 

2628.00 (8622.05) 

2584.99 (8480.97) 

CG Reason 

LNAV Engagement 

Obstacle CG 

ATC (Not Published) 

Obstacle Height MSL 
in m (ft) 

2628.00 (8622.05) 

2584.99 (8480.97) 
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Source: Google Earth Pro 

Figure 10. Runway 15 RNA V SID Flight Tracks 

Table 11. Runway 15 RNAV SID Procedure Information 

Runway 15-RNAV LAGOS SJD 

Instructions GG 
Termination 

CG Reason 
Altitude (ft) 

Clünb heading 150° to 9500 ft, then tight tum direct to cross TL065 at or LNAV Engagement; 
below 13,000 fi, then track 313° to cross MAZAS at 18,000 fi, then track 500 FPNM 9500 Local Traffic Panem 
310° to TL088, maintain 20,000 fi or higher as assigned by ATC. Avoidance 

264 FPNM 18,000 A TC (Not Published) 

Controlling Obstacle 

Descliption Latitude Longitude 
Obstacle Height MSL 

in m (ft) 
Powerline 19°!8'04.!5"N 99°33'34.IO" W 2617.00 (8585.96) 

Runway 15 - RNA Y YICTO SID 

Instructions GG 
Termination 

CG Reason 
Altitude (ft) 

Climb heading 150° to 9500 ft, then 1ight tum direct to cross TL065 at or LNA Y Engagement; 
be!ow 13,000 ft, then track 292° to cross GUADA at 18,000 ft, then 500 FPNM 9500 Local Traffic Pattern 
track 283° to TL089, then track 283° to YICTO, maintain 20,000 ft or Avoidance 
higher as assigned by A TC. 

309 FPNM 18,000 A TC (Not Pub li shed) 

Controlling Obstacle 

Desc1iption Latitude Longitude 
Obstacle Height MSL 

in m (ft) 
Powerline 19°18'04.15" N 99°33'34.10" w 2617.00 (8585.96) 
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Runway 15 • RNA Y VALLE SID 

Instructions GG 

Climb heading 150° to 9500 ft, then right tum direct to cross TL065 at or 
below 13,000 fi, then track 260° to FR014 at or above 18,000 ft, then 500 FPNM 
track 281 ° to TL090, then track 28 l O to VALLE, mai main 20,000 ft or 
higher as assigned by A TC. 

325 FPNM 

Controlling Obstacle 

Desc1iption Latitude 

Powerline 19°18'04.15"N 

Runway 15 - RNA Y VOLCA SJD 

Jnstructions GG 

Climb heading 150° to 9500 ft, then 1ight tum direct to cross TL065 at or 
below 13,000 ft, then track 260° to cross ZlHUA at 17,000 ft, then track 500FPNM 
211 ° to TL094, then track 211 ° to VOLCA, maintain 20,000 ft or higher 
as assigned by A TC. 291 FPNM 

Controlling Obstacle 

Desc1iption Latitude 

Powerline 19°18'04.15"N 

Runway JS - RNA Y ICVOR SJD 

Instructions GG 

Climb heading 150° to 9500 ft, then right tum direct to cross TL065 at or 
below 13,000 ft, then track 260° to TL063, then track 198° cross TL095 500 FPNM 
at 17,000 ft, then track 126° to cross TL096 at 18,000 ft, then track 054° 

to cross TL097 at or above 23,000 ft, then track 053° to cross lCVOR at 
212 FPNM 28,000 ft maintain 28,000 ft or higher as assigned by A TC. 

324 FPNM 

296 FPNM 

288 FPNM 

240 FPNM 

Conu·olling Obstacle 

Desc1iption Latitude 

Powerline 19°18'04.15"N 

Runway 15 - RNA V FILOS SID 

Instructions GG 

Climb heading 150° to intercept course 174 ° to cross TL099 at 15,000 ft, 218 
then track 174° to FILOS, maintain 15,300 ft or higher as assigned by 
ATC. 201 

Controlling Obstacle 

Description Latitude 

Tem1in 19°04'01.00" N 
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Termination 
CG Reason 

Altitude (ft) 

LNA V Engagement; 
9500 Local Traffic Panem 

Avoidance 

18,000 A TC (Not Published) 

Longitude 
Obstacle Height MSL 

in m (ft) 

99°33'34.10" w 2617.00 (8585.96) 

Termination 
CG Reason 

Altitude (ft) 

LNA Y Engagement; 
9500 Local Traffic Pattern 

Avoidance 

17,000 ATC (Not Published) 

Longitude 
Obstacle Height MSL 

in m (ft) 

99°33'34.10" w 2617.00 (8585.96) 

Termination 
CG Reason 

Altitude (ft) 

LNA V Engagement; 
9500 Local Traffic Pattern 

Avoidance 

15,900 Obstacle CG 

17,000 A TC (Not Published) 

18,000 A TC (Not Published) 

23,000 ATC (Not Published) 

28,000 ATC (Not Published) 

Longitude 
Obstacle Height MSL 

in m (ft) 

99°33'34.10" w 2617.00 (8585.96) 

Termination 
CG Reason 

Altitude (ft) 

15,000 ATC (Not Published) 

15,300 ATC (Not Published) 

Longitude 
Obstacle Height MSL 

in m (ft) 

99°34'12.00" w 3318.00 (10,885.83) 

Intentionally Left Blank 
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6. Summary
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MITRE has presented a series of new approach and SID procedures at Toluca based on both 
conventional and space-based means of navigation. The procedures discussed in this document 
are based on the redesign of the Mexico City-Toluca airspace to support NAICM, which is 
connected very closely to the airspace of Toluca. This is an important consideration to ensure 
that operations at Toluca do not have a significant capacity-limiting impact on operations at 
NAICM. 

AU procedures were evaluated on the basis of obstacle data collected from the satellite-based 
photogrammetric survey of Toluca and its surroundings that was completed in 2016. It is 
important to note that MITRE applied vertical and horizontal accuracy tolerances, as described 
earlier in this document. Ali approach, missed approach, and SID controlling obstacles, as well 
as obstacles penetrating the surfaces related to instrument approaches are listed in this 
document. MITRE recommends that the aviation authorities of Mexico review this work and. in 
particular, investi gate the obstacles in more detail and develop, if necessary. appropriate 
mitigating solutions. 

The existing obstruction environment is continuously changing. Therefore, MITRE also 
recommends that a pro gram be established to manage. monitor, and control both existing 
obstacles. as well as the potential construction of future obstacles. The ICAO Annex 14 
Obstacle Limitation Surfaces examined by MITRE for Toluca can assist authorities in the control 
of obstacles. Refer to Enclosure 1 to MITRE Technical Letter (H560-L18-027): Toluca 
Aùport-Assessment of International Civil Aviation Organization Annex 14 Obstacle Limitation 
Surfaces, dated 15 March 2018. 

MITRE's findings on its Toluca procedure design work that require additional work by the 
Mexican aviation authorities are summarized as follows: 

Approaches 

MITRE identified numerous penetrations to important ILS OCS's to both Runway 15 and 
Runway 33. Because ofthese penetrations, the ILS CAT I approaches are not capable of 
supporting a 200-ft HAT and the lowest possible visibility. Therefore, F AA criteria would not 
allow development of ILS CA T II approaches. That, in tum, would also negate the development 
of ILS CA T III approaches. 

As previously mentioned, all of the obstacle penetrations consider assigned accuracy 
tolerances. Therefore, some of the penetrations may be due in part to those assigned accuracy 
tolerances, which reinforces the need for the authorities to check and confirm all penetrations. If 
obstacle penetrations are confirmed, they should be removed or appropriately lowered. If that is 
not possible, the aviation authorities of Mexico could investigate the appropriateness of 
conducting a collision risk analysis, which may support an equivalent level of safety 
justification. However, this would need to be discussed in more detail among the aviation 
authorities of Mexico. 

In this document, MITRE presented ILS CA T I approach minima considering the current 
obstacle situation (see Figure 3 and Figure 4). For ILS CAT II approaches, however, MITRE 
assumed that all ILS CAT I approach obstacle penetrations would be mitigated ( e.g., removed or 

29 of30 



.� 

MITRE 
Enclosure 2 

Ref. H560-L18-027 
15 March 2018 

lowered). With the ILS CA T I approach obstacle penetrations mitigated, unrestricted ILS 
CAT II approaches are possible, and the ILS CAT III approach minima could be published to the 
lowest RVR. 

The surrounding high terrain also requires the ILS approaches to Runway 33 to be developed 
beyond the SSVs of the ILS equipment. Therefore, ESVs will be required for Flight Inspection 
to confinn that the ILS equipment can support the ILS approach to Runway 33. 

Finally, RNP AR approach procedures to both runway ends are feasible albeit with high, but 
reasonable, landing minima. 

Departures 

Both conventional and RNAV SIDs are feasible. Two of the three conventional SIDs from 
Runway 15 require CGs. The ICVOR RNAV SIDs from Runway 15 and Runway 33 also 
require CGs. However, the CGs are reasonable. 

Except for the FILOS RNA V SID, an RNA V SIDs from Runway 15 include a 500 FPNM 
CG to 9500 ft for LNA V engagement, after which a normal rate of climb (i.e., not less than 
standard) can be resumed, unless otherwise annotated (i.e., the ICVOR RNA V SID requires a 
CG). No CG is required for the FILOS SID. 

An RNA V departures from Runway 33 include a 500 FPNM CG to 9000 ft for LNA V 
engagement, after which a normal rate of climb (i.e., not less than standard) can be resumed, 
unless otherwise annotated (i.e., the ICVOR RNA V SID requires a CG). 

Other Factors 

The fonowing are additional factors of relevance pertaining to instrument procedures 
described in this document: 

• As with an ofMITRE's analyses, a validation of instrument procedures and other
associated work must be accomplished by the Mexican aviation authorities.

• Initiation of Flight Inspection/Flight Validation activities should start as soon as
possible by the Mexican aviation authorities to ensure that undetected obstacles and
other safety and operational factors do not affect procedural designs.
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