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SUBJECT : AIRWAY AND ROUTE OBSTRUCTION CLEARANCE 

1* PURPOSE» This Circular advises all interested persons of the airspace 
areas within which obstruction clearance Is considered in the establish­
ment of Minimum En Route Instrument Altitudes (MEAs) for publication in 
Federal Aviation Regulations (FAR), Part 95. 

2. BACKGROUND. Minimum en route altitudes are established by the Adminis­
trator after determination has been made that obstruction clearance is 
provided and that navigational aids are adequate and so oriented on the 
airways or routes that signal coverage is acceptable so that courses can 
be maintained within prescribed airway/route widths. 

Criteria for obstruction clearance airspace areas were formerly set forth 
in Regulations of the Administrator 14 CFR 610. However, since these 
criteria were not rules such were not included when Part 610 was recod­
ified as Part 95. In addition, the more sophisticated navigation facil­
ities and more widespread use of higher speed aircraft required that 
these criteria be re-evaluated. Considerable study has been completed 
In this area, and new criteria have been issued to personnel in the 
Agency for application to the establishment of MEAs. 

3. CRITERIA, The revised airspace areas for protection from obstructions 
consider those areas required for straight flight and for turns from 
one airway or route segment to another. The airspace areas to be pro­
tected are identified as primary, secondary, turn, and termination 
areas* 

a. Primary Area, The primary en route obstruction clearance area 
extends from each radio facility on an airway or route to the 
next one. This area has a total width of eight nautical miles, 
four on each side of the airway or route centerline to a point 
where the boundaries intersect lines drawn 4.5 degrees on each 
side of the airway or route centerline, then along the 4.5 degree 
line to the Changeover Point, The 4.5 degree lines begin at the 
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n a v i g a t i o n f a c i l i t y . ( F i g u r e s 3 - 1 , and 3 - 2 . ) The a n g l e a t one o f 
t h e f a c i l i t i e s can be g r e a t e r than 4 . 5 d e g r e e s where a Changeover 
P o i n t (COP) i s n o t e q u i d i s t a n t between two f a c i l i t i e s . The COP 
i n such c a s e s I s t h e d i v i d i n g p o i n t o f t h e segment , and l i n e s a r e 
drawn a t 4 . 5 d e g r e e s from t h e f a r t h e s t r a d i o f a c i l i t y t o p o i n t s 
o p p o s i t e t h e COP. They a r e j o i n e d by l i n e s from t h e n e a r e r f a c i l i t y . 
(F igure 3 - 5 . ) 

F I G U R E 3-1, . P R I M A R Y O B S T R U C T I O N A R E A . 
Segment 102 NM or less. The 4.5 degree "System Accuracy'* lines do not extend outside 
the 4 NM boundaries of the airway or route. 

F I G U R E 3 - 2 . P R I M A R Y O B S T R U C T I O N A R E A 
Segment over 102 NM. The 4.5 degree "system accuracy" l i n e s e x t e n d s beyond the 
4 NM boundaries of the airways or route. The shaded area m the drawing thus be­
comes part of the primary area. 

Par . 3 
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F I G U R E 3-3. S E C O N D A R Y O B S T R U C T I O N A R E A S 
Segment 102 NM or less. The 6.7 degree "system accuracy" lines do not extend beyond 
the normal secondary area boundaries, which are placed 2 NM on each side of the nor­
mal primary area, (6 NM on each side of the segment centerline.) 

F I G U R E 3 - 4 . S E C O N D A R Y O B S T R U C T I O N AREAS 
Segment over 102 NM. The 6.7 degree "System Accuracy" lines penetrate the normal 
secondary area boundaries, thus changing the secondary areas at the COP. Note that 
the new secondary area boundaries follow the 6.7 degree lines, and are not merely lines 
drawn 2 NM on each side of the primary area boundaries. 

Par . 3 
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FIGURE 3 - 5 . OFFSET C O P 
Use system accuracy lines from FARTHEST facility. 

NOTE: For obstruction clearances purposes airways or routes based 
upon L/MF navigation facilities have a width of ten statute 
miles (8.68 NM), five miles on each side of the course center-
line until its boundaries Intersect 5.0 degree lines from 
the facility, then along the 5.0 degree lines on each side of 
the centerline to the COP. For these facilities the COP is 
considered to be at the midpoint between each segment. 

b. Secondary Area* The secondary en route obstruction area extends 
for two nautical miles on each side of the primary area until iits 
boundaries intersect lines drawn 6.7 degrees on each side of the 
airway or route centerline, then along the 6.7 degree lines to the 
Changeover Point. (Figure 3-3, and 3-4.) The 6.7 degree lines 
begin at the navigation facility. The angle at one facility can 
be greater than 6.7 degrees as explained in paragraph a. above 
when the COP is not at the midpoint of the segment. (Figure 3-5.) 

NOTE: For* airways or routes based upon L/MF navigation facilities 
the secondary area width is five statute miles on each side 
of the primary area until the secondary area boundaries 
intersect lines whose angle of divergence Is 7.5 degrees on 
each side of the course centerline, then along the 7.5 degree 
lines to the COP. The COP is considered to be at the midpoint 
between each segment. 

Par. 3 
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c . Turn Areas« The t u r n i n g a r e a e x t e n d s t h e primary and secondary 
o b s t r u c t i o n a r e a s when a change o f c o u r s e i s n e c e s s a r y . The turn ing 
a r e a c r i t e r i a supplements t h e primary and secondary en r o u t e a i r s p a c e 
f o r o b s t r u c t i o n p r o t e c t i o n . The f l i g h t t r a c k r e s u l t i n g from a com­
b i n a t i o n o f t u r n d e l a y , i n e r t i a , t u r n i n g r a t e , and wind e f f e c t i s 
r e p r e s e n t e d by a p a r a b o l i c c u r v e . For e a s e o f a p p l i c a t i o n , a r a d i u s 
o f a r c has been d e v e l o p e d for f i e l d use which can be a p p l i e d t o any 
s c a l e c h a r t . The arc i s based upon a 400 knot t r u e a i r s p e e d and has 
a r a d i u s o f 4 NM for t h e primary a r e a boundary, and 6 NM for the 
secondary a r e a boundary f o r a l t i t u d e s be low 8000 f e e t MSL; and for 
a l t i t u d e s from 8000 f e e t up t o but n o t i n c l u d i n g 1 8 , 0 0 0 f e e t MSL a 
r a d i u s o f 6 NM f o r t h e primary a r e a boundary, and 8 NM for t h e second­
ary a r e a boundary. Turning c r i t e r i a i s n o t i n c l u d e d f o r a l t i t u d e s 
above 1 8 , 0 0 0 f e e t a s i t i s n o t a n t i c i p a t e d t h a t en r o u t e t u r n s w i l l 
be made over a r e a s where o b s t r u c t i o n s p e n e t r a t e 1 6 , 0 0 0 f e e t MSL. 

In the use o f t h e t u r n i n g a r e a s , i t i s n e c e s s a r y , c o n s i d e r i n g system 
a c c u r a c y f a c t o r s , t o a p p l y them t o t h e most a d v e r s e d i s p l a c e m e n t o f 
t h e r a d i o f i x or a irway boundar ie s a t which t h e t u r n i s made. The 
4 . 5 and 6 .7 d e g r e e s f a c t o r s app ly t o t h e VHF r a d i a l b e i n g f lown, but 
s i n c e no p i l o t / a i r c r a f t f a c t o r e x i s t s In t h e measurement of an i n t e r ­
s e c t i n g r a d i a l , a n a v i g a t i o n f a c i l i t y f a c t o r o f plus-or-*inimis 3 . 6 
d e g r e e s i s u s e d . ( F i g u r e s 3 - 6 , 3 - 7 , and 3 - 7 a . ) I f t h e r a d i o f i x i s 
formed by i n t e r s e c t i n g s i g n a l s from two LF or one LIF and one VHF 
f a c i l i t y , the o b s t r u c t i o n area boundary l i n e s a r e 5 . 0 (primary) and 
7 . 5 ( s e c o n d a r y ) d e g r e e s from the LF f a c i l i t y ( s ) , e x c e p t when t h e 
i n t e r s e c t i n g c o u r s e i s a VHF f a c i l i t y , i n which c a s e t h e VHF f a c t o r 
o f 3 . 6 d e g r e e s for the c r o s s r e f e r e n c e r a d i a l i s u s e d . I f t h e f i x 
i s overhead a f a c i l i t y , t h e g e o g r a p h i c p o s i t i o n of t h e f a c i l i t y w i l l 
be c o n s i d e r e d t o be d i s p l a c e d l a t e r a l l y and l o n g i t u d i n a l l y by a two 
n a u t i c a l m i l e f a c t o r , a t a l l a l t i t u d e s . ( F i g u r e 3 - 7 b . ) This more 
than a d e q u a t e l y compensates f o r f a c i l i t y cone e f f e c t a s w e l l as t h e 
t u r n f a c t o r s p r e v i o u s l y m e n t i o n e d , and w i l l s i m p l i f y f i e l d a p p l i e s -

FIGURE 3-6. FIX DISPLACEMENT. 

Par. 3 



If termination is at a fix not overhead of a facility, radius of the area arcs is at farthest 
edge of fix displacement area "on course centerline." 

FIGURE 3-7. TURNING AREA — RADIO FIX. 
(INTERSECTION) 

BELOW 8,000' MSLFACILITIES WITHIN 51 NM 



30° TO CENTERLINE DISREGARD CORNER 
AREA 

FIGURE 3-7a. TURNING AREA — RADIO FIX. 

(INTERSECTION) 
ABOVE 8,0W MSL-FACJXITIES 80 NM. 

7 
CO (D 
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FIGURE M b . TURNING AREA — OVERHEAD 
FACILITY. 
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d. Terminat ion A r e a s . When the airway or r o u t e t e r m i n a t e s a t a r a d i o 
f a c i l i t y or a t an i n t e r s e c t i o n r a d i o f i x t h e primary and secondary 
a r e a s e x t e n d beyond t h e f a c i l i t y or f i x . The boundar ie s o f the 
t e r m i n a t i o n a r e a s may be d e f i n e d as a r c s which connec t t h e ends 
o f t h e segment b o u n d a r i e s . I f t h e t e r m i n a t i o n I s a t a r a d i o 
f a c i l i t y the r a d i i o f the a r c s w i l l be c e n t e r e d a t t h e f a c i l i t y . 
I f t h e t e r m i n a t i o n i s a t an i n t e r s e c t i o n f i x t h e r a d i i w i l l be 
c e n t e r e d on t h e a irway or r o u t e c e n t e r l i n e a t the f a r t h e s t edge o f 
t h e i n t e r s e c t i o n d i s p l a c e m e n t a r e a . (F igure 3 - 7 . ) 

4 . OBSTRUCTION CLEARANCE, PRIMARY AREA. 

a . Nonmountainous A r e a s . The minimum o b s t r u c t i o n c l e a r a n c e over areas 
NOT d e s i g n a t e d as mountainous a r e a s under FAR 95 w i l l be 1000 f e e t . 

b . Mountainous A r e a s . Except as s e t f o r t h i n t h i s paragraph, the 
minimum o b s t r u c t i o n c l e a r a n c e over t e r r a i n d e s i g n a t e d as mountainous 
i n FAR 9 5 , Subpart B, w i l l be 2000 f e e t over t h e h i g h e s t t e r r a i n , 
and 1000 f e e t o v e r manmade o b s t r u c t i o n s . (F igure 4 - 1 . ) 

WCA 2000* 

FIGURE 4 - 1 . S T A N D A R D CLEARANCES 

( 1 ) A l t i t u d e s may be a u t h o r i z e d which w i l l p r o v i d e n o t l e s s than 
1500 f e e t o f t e r r a i n c l e a r a n c e i n d e s i g n a t e d mountainous a r e a s 
o f the e a s t e r n Uni ted S t a t e s , t h e Commonwealth o f Puerto R i c o , 
and over land a r e a s o f Hawaii ; and n o t l e s s than 1700 f e e t i n 
the d e s i g n a t e d mountainous a r e a s o f t h e w e s t e r n Uni ted S t a t e s 
and A l a s k a . Before a l t i t u d e s which p r o v i d e l e s s than 2000 
f e e t o f t e r r a i n c l e a r a n c e a r e a u t h o r i z e d , c o n s i d e r a t i o n w i l l 
be g i v e n t o t h e f o l l o w i n g ! 

Par . 3 
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( a ) Areas c h a r a c t e r i z e d by p r e c i p i t o u s t e r r a i n . 

( b ) Weather phenomena p e c u l i a r to a p a r t i c u l a r a r e a . 

( c ) Phenomena c o n d u c t i v e to marked p ressu re d i f f e r e n t i a l s . 

( d ) Type o f and d i s t a n c e between n a v i g a t i o n f a c i l i t i e s . 

( e ) A v a i l a b i l i t y o f weather s e r v i c e th roughou t an a r e a . 

( f ) Number and r e l i a b i l i t y o f a l t i m e t e r r e s e t t i n g p o i n t s i n 
the a rea a long a i rways o r r o u t e s . 

( 2 ) A l t i t u d e s p r o v i d i n g no t l ess than 1000 f ee t o f o b s t r u c t i o n 
c l e a r a n c e ove r towers a n d / o r o t h e r manmade o b s t r u c t i o n s may 
be a u t h o r i z e d w i t h i n des igna ted mountainous a r e a s * However, 
such o b s t r u c t i o n s must not be l o c a t e d on p r e c i p i t o u s t e r r a i n 
and the a i r s p a c e must no t be s u b j e c t t o B e r n o u l l i e f f e c t . 
( F i g u r e s 4 - 2 , and 4 - 3 . ) 

Over Man-made 
Obstructions 

Over Terrain 

F I G U R E 4 - 2 . M O U N T A I N O U S A R E A 
W E S T E R N U.S . & A L A S K A 

M o u n t a i n o u s - ^ i 
Nonmountainous f 1500" 

F I G U R E 4 - 3 . M O U N T A I N O U S A R E A 
E A S T E R N U.S . , P U E R T O R I C O , & H A W A I I 
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5 . OBSTRUCTION CLEARANCE. SECONDARY AREA, I n a l l a r e a s , mountainous o r 
nonmountainous , o b s t r u c t i o n s which a r e l o c a t e d i n t h e secondary a r e a s 
w i l l be c o n s i d e r e d a s o b s t r u c t i o n s t o a i r n a v i g a t i o n when t h e y e x t e n d 
above t h e s econdary o b s t r u c t i o n c l e a r a n c e p l a n e . Th i s c l e a r a n c e p l a n e 
b e g i n s a t t h e o u t e r boundary o f t h e primary a r e a 500 f e e t above t h e 
o b s t r u c t i o n upon which t h e primary Minimum O b s t r u c t i o n Clearance 
A l t i t u d e (MOCA) i s b a s e d , and s l a n t s upward and outward a t an a n g l e 
which w i l l c a u s e i t t o i n t e r s e c t t h e o u t e r edge o f t h e secondary 
a r e a a t a p o i n t 500 f e e t h i g h e r . When an o b s t r u c t i o n p e n e t r a t e s t h i s 
p l a n e t h e MOCA i n t h e primary a r e a w i l l be i n c r e a s e d by adding t h e 
c l e a r a n c e r e q u i r e d t o t h e MSL h e i g h t o f t h e secondary a r e a o b s t r u c t i o n . 

6- L/MF AIRWAY/ROUTE SECONDARY AREA CLEARANCE, The primary a i r n a v i g a t i o n 
f a c i l i t y i n t h e U. S . i s t h e VORTAC. O b s t r u c t i o n c l e a r a n c e v a l u e s i n 
Paragraph 5 above a r e based upon VORTAC f a c i l i t i e s . For a irways or 
r o u t e s based upon L/MF n a v i g a t i o n f a c i l i t i e s t h e secondary o b s t r u c t i o n 
c l e a r a n c e p l a n e i s a s f o l l o w s ] 

a . Wi th in 25 NM o f t h e en r o u t e n a v i g a t i o n f a c i l i t y t h e p l a n e s l a n t s 
upward and outward a t 5 0 : 1 from t h e o u t e r boundary o f the primary 
a r e a , b e g i n n i n g a t a p o i n t 500 f e e t above t h e o b s t r u c t i o n upon which 
t h e primary MOCA i s b a s e d . Where an o b s t r u c t i o n p e n e t r a t e s t h i s 
p l a n e t h e primary a r e a MOCA w i l l be i n c r e a s e d by a d d i t i o n t o t h e 
MSL h e i g h t o f the secondary a r e a o b s t r u c t i o n t h e f o l l o w i n g v a l u e s : 

b . Beyond 25 NM from t h e en r o u t e n a v i g a t i o n f a c i l i t y t h e p l a n e e x t e n d s 
outward i n a h o r i z o n t a l p l a n e from t h e o u t e r edge o f t h e primary 
a r e a from a p o i n t 500 f e e t above t h e o b s t r u c t i o n upon which t h e p r i ­
mary MOCA i s based t o t h e o u t e r edge o f t h e secondary area* Where an 
o b s t r u c t i o n p e n e t r a t e s t h i s h o r i z o n t a l s u r f a c e t h e primary area 
MOCA w i l l be i n c r e a s e d by adding 500 f e e t t o t h e MSL h e i g h t o f the 
secondary a r e a o b s t r u c t i o n . 

NOTE: R e g a r d l e s s o f t h e t y p e o f n a v i g a t i o n f a c i l i t y , i n mountainous 
a r e a s 1000 f e e t i s added t o t h e MOCA e x c e p t where MOCAs i n en 
r o u t e a i r s p a c e a r e a s a r e reduced under t h e p r o v i s i o n s o f Para­
graph 4 . b . ( 1 ) . 

D i s t a n c e from Primary Area 
Boundary t o O b s t r u c t i o n 

Add t o MSL Height 
o f O b s t r u c t i o n 

0 - 1 S t a t u t e M i l e s 
1-2 S t a t u t e M i l e s 
2 - 3 S t a t u t e M i l e s 
3 - 4 S t a t u t e M i l e s 
4 - 5 S t a t u t e M i l e s 

500 f e e t 
400 f e e t 
300 f e e t 
200 f e e t 
100 f e e t 

P a r . 5 
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7 . MINIMUM CROSSING ALTITUDES (MCA). MCAs w i l l be e s t a b l i s h e d i n a l l c a s e s 
where o b s t r u c t i o n s i n t e r v e n e t o prevent m a i n t a i n i n g o b s t r u c t i o n c l e a r a n c e 
r e q u i r e m e n t s dur ing c l i m b t o a h i g h e r MEA immedia te ly a f t e r t h e a i r c r a f t 
p a s s e s a p o i n t beyond which t h e h i g h e r MEA a p p l i e s . The MEA w i l l be 
e s t a b l i s h e d by u s i n g t h e f o l l o w i n g c l imb r a t e s . Measurement w i l l be 
from t h e MEA o f t h e p r e v i o u s en r o u t e segment: 

Sea l e v e l through 5000 f e e t 
5000 f e e t through 1 0 , 0 0 0 f e e t 
1 0 , 0 0 0 f e e t and over 

150 ft/NM 
120 ft/NM 
100 ft/NM 

When an MEA change i s i n v o l v e d w i t h a c o u r s e c h a n g e , n a v i g a t i o n a l 
c o u r s e g u i d a n c e w i l l be p r o v i d e d i f t h e change i n an MEA i s more than 
1500 f e e t and /or i f t h e c o u r s e change i s more than 45 d e g r e e s . 

EXCEPTION: Course changes o f up t o 90 d e g r e e s may be approved w i t h o u t 
c o u r s e g u i d a n c e p r o v i d e d o b s t r u c t i o n s do not p e n e t r a t e t h e 
e s t a b l i s h e d MEA o f t h e p r e v i o u s a i rway or r o u t e segment 
w i t h i n 15 NM o f t h e boundar ie s o f t h e d i s p l a c e m e n t a r e a . 
( F i g u r e 7 - 1 . ) 

<D 
Turns to intercept any of the radials depicted 
are allowable as long as no obstructions 
penetrate the 3000 foot MEA of the course 
being flown within 15 NM of fix displace­
ment area. 

MEA 3000 

AAQ 

YBD 

/ 15 NM AREA 

THB 
MEA 3000 / \ 
mm a mm • mm a M • mm m mmfm •» \ 

FIX DISPLACEMENT 
AREA 

F I G U R E 7 - 1 . MEA 
( N O C O U R S E G U I D A N C E ) 

NVF 
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8 . NAVIGATION COVERAGE. In some i n s t a n c e s the FAA may e s t a b l i s h an 
MEA which may not p r o v i d e c o n t i n u o u s r e c e p t i o n o f t h e VOR s i g n a l 
o v e r t h e e n t i r e airway o r r o u t e segment , even though t e r r a i n and 
o b s t r u c t i o n c l e a r a n c e requ irements are s a t i s f i e d . I n t h e s e c a s e s 
c o n s i d e r a t i o n w i l l be g i v e n to t h e t e r r a i n f e a t u r e s , d i s t a n c e 
between f a c i l i t i e s , amount o f s i g n a l g a p , n e a r n e s s o f the airway 
o r r o u t e segment t o o t h e r a i rways o r r o u t e s , and t h e l o c a t i o n o f 
r a d i o f i x e s for MEA changes and r e p o r t i n g p o i n t s . N o t a t i o n s w i l l 
appear i n FAR Part 95 and on a p p r o p r i a t e a e r o n a u t i c a l c h a r t s 
i d e n t i f y i n g t h e area i n which c o u r s e s i g n a l s are substandard or 
n o n - e x i s t e n t . 

Where n a v i g a t i o n a l s i g n a l coverage prov ided by t h e VOR/VORTAC 
sys tem r e q u i r e s e s t a b l i s h m e n t o f an MEA h i g h e r than i s n e c e s s a r y 
f o r o b s t r u c t i o n c l e a r a n c e p u r p o s e s , or where an MAA i s e s t a b l i s h e d 
be low the c e i l i n g o f t h e a i r w a y / r o u t e s t r u c t u r e , ATC Radar may be 
used t o complement t h e VOR/VORTAC s y s t e m . A l t i t u d e s may be a u t h o r ­
i z e d lower than t h e MEA (but not be low the MDCA) o r h i g h e r than 
t h e MAA p u b l i s h e d , s u b j e c t t o c o n t i n u o u s radar coverage and c o n ­
t r o l l e r work load . 

George S. Moore 
D i r e c t o r 
F l i g h t Standards S e r v i c e 
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