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SUBJ: !LS OBSTACLE RISK ANALYSIS 

1. PURPOSE. This order provides direction for processing the Collision Risk 
Model (CRM) and using the CRM to analyze obstacles located in and near the 
precisioD approach and straight portion of the missed approach obstacle 
clearanC!! areas. 

2. Dl;:,i,1BUTION. This order is distributed to the Flight Inspection Field 
Off i CJlS .(F !FO' s); flight Procedures Branch, AVN-220; Flight Procedures Standards 
Branch;.AFS-230; flight Simulation Technical Unit, AAC-9548; and Regional Flight 
Standards Divisions (EUFS Staff). (Distribution by AVN-210). 

3. .CANCELLATION. Order FSNFO 8260. 4A, !LS Obstacle Risk Analysis, is canceled. 

4. BACKGROUND. The development of Instrument Landing System (!LS) approach and 
missed approach obstacle surfaces for the International Civil Aviation 
Organization (!CAO) brought to light the need for a method of measuring in 
simple terms the effect of obstacles in the approach, missed approach, and 
transitional areas of !LS procedures. Flight track data were recorded for 
analysis in the United States, United Kingdom, Germany, and the Netherlands. 
Over 2,000 Instrument Flight Rules (!FR) approaches made by aircraft under 
Instrument Meteorological Conditions (IMC) were logged. Based upon these data, 
the CRM was developed. The CRM is a computer program that calculates a 
numerical risk for the precision segment of an ILS approach. The risk is 
calculated for that portion of the approach after the aircraft is established on 
the final approach course from the precision final approach fix (PFAF) until the 
aircraft reaches the decision height (DH), and for the straight portion of the 
missed approach. The CRM ODES NOT consider the risk associated with the visual 
descent below the ()a and with the landing. A complete description of the 
program and instructions on its use~ including the precise format of both data 
required as input and output results, are given in !CAO Document 9274-AN/904, 
Manual on the Use of the CRM for !LS Operations. 

5. APPLICATION. A risk analysis is not necessary if an approach meets the 
criteria in Order 8260.38, United States Standard for Terminal Instrument 
Procedures (TERPS), and Advisory Circular 120-29, Criteria for Approving 
Category I and Category II Landing Minima for FAR-121 Operators. If obstacles 
penetrate the surfaces, a waiver to approve a precision approach procedure may 
be requested under Order 8260.3B, paragraph 141, if an equivalent level of 
safety can be identified to support the waiver. A CRM must be processed for 
each nonstandard precision approach procedure. However, the result CANNOT be 
used as the sole basis for an equivalent level of safety. When numerous 
obstacles are constructed, or proposed for construction in the approach areas, 
their cumulative effect on the risk level may derogate safety even when they do 
NOT penetrate the surfaces. 

Distribution: Control led by AVN-210 lr11tiated By: AVNff2iO 
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The risk analysis may be used to identify this problem when surveys and airport
airspace analyses are conducted. 

6. PROCEDURES TO PROCESS A CRM. When certified, Instrument Approach Procedures 
Automation (!APA) will be used to process the CRM and record the obstacles. 
Until !APA is available, a request for a CRM may be submitted to the Standards 
Development Branch, AVN-210. 

a. ALL obstacles in the approach and the straight portion of the missed 
approach areas (including the transition areas) shall be placed in the work 
file, NOT the controlling obstacle alone. 

b. Taxiways meeting U.S. standards need not be considered to the extent 
that the CRM is required to determine the acceptability of taxiing aircraft. 
However, for the purpose of the CRM analysis, the holding bays will be 
considered to be occupied with the largest aircraft expected or intended to use 
the airport. 

c. Obstacles should not be eliminated from consideration on the basis of 
shadowing. Shadowing is taken into account by the CRM. The concept of 
shadowing modifies an individual obstacle in such a way that the risk of that 
modified obstacle is no longer influenced by surrounding obstacles. 

d. Obstacles will be analyzed by the CRM, individually, and as a total 
group. The information will be extracted and the risk level of the procedure 
identified in terms of probability function. jf the TOTAL RISK LEVEL OF THE 
PROCEDURE is significant (greater than Ix 10- ), alternative means of improving
the procedure should be considered. 

7. SPECIFIC INSTRUCTIONS. Specific instructions are provided in the attached 
extracted Part 1 of !CAO Document 9274-AN/904 included as appendices 1, 2, 3, 
4, and 5. 

a. Appendix 1 discusses modeling of obstacles and describes coordinate 
systems. They are artificially treated ;n the form of a 11 spike 11 or a "wall," 
It is important to remember that they have height and width for CRM application,
but they do not have length. It is. therefore; necessary to represent a solid 
obstacle such as a building or a hill as a series of cross-sections. Detailed 
instructions are shown in this appendix. 

b. Appendix 2 is a sample CRM request form. This form should be carefully 
completed when submitting data for a CRM study. This form may be photocopied. 

c. Appendix 3 provides instructions for completion of the CRM request form. 
Disregard references requiring use of !CAO PANS-OPS. (OCA/H is OH/HAT) 

d. Appendix 4 is an example of a CRM printout. 

e. Appendix 5 identifies CRM error and warning limits. 

Par 5 Page 3 
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8. CRM AREAS. Figure 1 shows the profiled and pictured areas of the CRM. It 
also-iTfustrates the plan view and profile view of Annex 14 inner approach, 
inner transitional, and baulked landing surfaces, as applied to obstacle 
assessment for CAT I, II, and III ILS operations, which commonly are referred to 
as the obstacle free zone. 

9. STANDARD AIRPLANE DIMENSION, The standard airplane dimensions on which the 
CRM 1s developed are 98.5 feet semispan, and 19.7 feet vertical distance between 
the flightpaths of the wheels and the glldepath antenna. In some cases, the 
risk associated with aircraft which are other than the standard dimensions 
should be considered. To obtain the risk for an airplane with a different 
distance between the glidepath antenna and the wheels refer to Order 8260.34, 
Glide Slope Threshold Crossing Height Requirements. 

~/~~
ROBERT L, GOODRICH 
Director, Aviation Standards 

National Field Office 
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Modelling of Obstacles and Description of Coordinate Systems 

I INTRODUCTION 

t.t The Collision Risk Model (CRM) requires position 
and dimension data for all relevant obstacles. The data can 
be entered in the coordinate system (x, y, z) of P,irt 11, 
Figure lt-2·2 directly or in another coordinate system (see 5 
below) to be converted into the (x, y, z) coordinate system. 
In order to simplify discussions, obstacle description will be 
considered in the (x, y, z) coordinate system only. 

2 DESCRIPTION OF ARTIFICIAL OBSTACLES 

2.1 For processing by the CRM, obslacles must be of a 
specific form (see Figure 1-A-t>; namely they are either 
- ''spike" obstacles defined by the coordinates 

(x~~Y1<o:t~),or 
- "wall" obsiacles defined by the coordinates 

(X1rY1q,Yk2,zJ. 

Either way, when adjusted by the CRM to 1.ake account or 
the aeroplane's dimension.5, an obstacle takes the "wall" 
form (sec Part It, Figure 11-2-.l). For the purposes or 1M 
CRM, therefore, obstacles after adjustment have height and 
width but do not have length. 

J SIMPLE OBSTACLE MODELLING 

3.1 In reality obstacles may be of complex shape, arc 
unlikely to be orientated at right angles lO the line of 
approach, and may well extend longitudinally for consider· 
able distance. However, in these cases., most obstacles can 
readily be expressed as a number of .5imple obstacles of the 
required form, For ex.ample, an aeroplane in a holding bay 
may be represented as two ''spike" obstacles; one for the 
nose, being the closest point to the runway centre line, and 
one for the tail fin, being the highest point above threshold 
clcvalion. Slmilarly if an obstacle has a considerable length it 

Fi!,lure l"A·I, "Spike" and "Wall" Obstacles as Required by lhe CRM 

Page 1 
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Fioore I-A-2. Example or Obstacle Modemng 

may be expressed as a series or obstacles. Figure I-A·2 
illustrates how a building might be represented by a series of 
six "spike" obstacles. The figure on page 1-0-34 (Example 
4) illustrates how a hill may be expressed as a number of 
"spike" obst.ac!es using the principle shown in Figure 11-1-2. 

3 2 In generul obstacle modelling should be 11s simple as 
possible with conservntlve dimensions assisoed. 

4 SOPHISTICATED OBSTACLE MODELLING 

4 l Ir analysis of the CRM results shows thul lhc precise 
shape of ,1n obst~cle is critical with respect to the lotal risk, 
more sophisticated obstode modelling tci.:hniques may be 
used, Figures 1-A-) to I-A-6 show progressively sophi'l,ti• 
cated m(lUcl!ing of obstacles. 

4 2 The procedure ror modelling irregular shopeiJ ob• 
stacle is given by the rol!owing steps {see Figure J.A.JJ; 
I Com!rui.:1 lincs par;1llcl lo the x-,1xis lhwugh 1hc one (y 1) 

and the (lther ctlgc ly 2l or the oh,;1adc. The perpendi1:u\ar 
d1si,inccs frnm 1hesc lines to the x-.1,is :ire lhc 1~1erat 
bouniJ,1ry iJimensions. 

2. The height <,,1 ol" the obstacle ts tllken to be !hat or the 
h1~he~t point above thrc~hold elevation. 

Page 2 

J. The range (x) is the perpendiculi1r disi.ance from the 
obstacle boundary point nearest to the threshold. 

4.3 If a solid obstacle is modelled by spike obstacles. 
lateral spacing should be nol more than aeroplane wing-span, 

4.4 If the diITerence belween the most distant p(lint and 
the nearest point of the obstat"lc to 1he threshold exceeds 
100 m, the obstacle should be partitioned inlo a series of wall 
obstacles separated by no more than 100 min range. (A dis· 
cussion of the use or this 100 m value is given in Part JI, 
Chapter 8.) The height assigned 10 such a "wall" obstacle 
should be the highest elevation or the obstacle in the area 
away from the runway, See Figures I-A-4, I-A-5 and T-A·6 
for examples of 1his modelling. In cases where 1he obstacle 
height varies with distance from centre line. each wall may 
be broken up into two or more adjacent walls. 

4.S C'onsidenuion should also be given to the uccuracy 
with which the obstacle data has been collected. Suilable 
11djus1ments should be made to take account or ina,curatics 
in the obstacle d,11a; these should result in .1 gre.i!er heighl, a 
\malkr !abwlucel range, ,md a 5maller (absolute) later,d 
Ui,;11taccmcnt. If !hC:iC adjustmcnls lead to un.u.:ccpt:tble 
orlf!r;1l!onal penahics, more Jtcur,Jte surveying rr1ay reduce· 
these pcn.iltics. In addition adjustments for ~w.:h lhings as 
tree growth muy ~ t.•ken into account by .iddin1:1. u 1oler11ncc 
lo 1he heighl (see the example in Figure 1-A-6l. 
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5 COORDINHE SYSTEMS FOR OBSTACLF. 
DESCRIPTION 

The CRM allows obstacles to be described in four different 
coordinate systems. Any combination of one or more of 
these may be used (see Appendix D, ExJmple 3). 

S.I Runway Coordinate System 

The runway coordinate system is a rectangular right-honded 
xyz-coordiriate system (see PANS-OPS, Vol, ti, Figure 21-9 
for the orientation of such a system). The conditions are: 

1 000 

0 

-1 000 

-2 000 

-3000 
-1000 0 1000 

ial the xy-plane is horizontal and at the 1hreshold 
x-y-O;and 

b) the x-axis is oriented such that the LLZ antenna is on the 
negative x-axis. 

S.l Grid Coordln•te System 

The grid coordinate system is a reel.angular righl·handed 
coordinate system. The origin and the orientation of the 
horizontal a~es are defined by the user via specific.ition of 
the posi1ior1s of threshold and 1o,;:ali1:er antenna. For illustra­
tion of a grid coordinate system~ Figure 1-A~7. 
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5.3 Polar Coo1dln.1te Sy,;tem 

In a polar coordinate system locations are given in terms or 
directions and distances from a reference point. Direction is 
measured clockwise. The origin and the orientation of the 
direction axes .ire defined by the user via spcdfa:ation or the 
positions of threshold and localizer antenna in terms or 
direction (bearing) and distance. For illustration of a polar 
coordinate system see Figure I-A-8. 

5.4 Geographical CoonUnate Syslem 

In the geographical system locations are given in terms of 
latitude and longitude. For this system the tatit1..1de and 
longitude of threshold and localizer antenna must be 
specified. 

S.S Height Re(eren('f 

In all systenu, the positive z-a:ds is in the upward direction 
11nd desi;;ribes the heighL The height reference is defined by 

11/25/86 

the user via specifKation of the threshold height in the 
system under consideration. 

5.6 Non-standatd ~ Alignmmt 
(See PANS..OPS, Volume 11, Part 111, Chapter 2 3) 

The CRM can be used to calculate the precision segment 
OCA/H (Soe PANS.OPS, Volwnc 11, Part 111, 23.3) for 
ILS wilh non-standard kx::alizer alignment. In this case, a 
fictitious runway is established on lhe localizer centre line, 
The threshold or this fictitious runway shall be at the same 
distance from the runway and loctlizer centre 1/nes' intersec• 
tion point and at the same r:levalion as the actual threshold, 
All obstacle inrormation, including obstarle coordinate 
system specificatiom, shall be determined by reference lO 
this fictitious runway, although the ILS reference datum 
height shall be the Mme as that cak:ulated for the actual run· 
way. 
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Appendix 2, Sample Collision Risk Model Request Form 

Sample CRM Requesl Form 
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REQUESTED CASES P,ge _of -

•0 11213/4
ILS approach category~ 1 Ca!egory I 
2 Category II 
3 Cateoory 1 (radio altimeter only) 
4 Catei;iory II (autopilot only) •

D 1/2
Select choice ol OCA or OCHlfil 1 OCA (above mean sea level) 
2 OCH (above threshold) •

D M/F
~ Specify unit ol measurement lor OCAJH 

Minimum acceptableRisk tor specilied OCA!H requested?~ Speed category OCA/H requested?II yes then OCAIH 
" Y/N

A D YIN i I ! I I I . D 
" " Cl YIN 

B D Y/N I I ! I I !. 
•

II! I I I I I . D Y/N
[] Y/NC 

0 D• Y/N rI I I I I . o Y/N 

)> 
~ 

<: 

" 
"'•"'ro 

Notl!: A mutlmum or she 161 mutlipl• pages of lhb requesled cues form may be und H necauary 

lo Include additional casd, Each p!ge wUI caun a complela report lo be generated. 
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ro o, " REPORT FORMAT 0 N ",,.. 0. ~ 

••~o ,,..~ language b 1/2/3{4 N 
1 Engltsh 
2 French 
3 Russian 
4 Spanish 

~ Tota! number of obstacles to be processed D D. 
~ Individual obs.tatle risl<: requested tor 0 1{2/3 

t Obstacle w1!h h1ghesl individual riSX 
2 Obstacles with individual ,isk higher than t.O x 1 o-,a 
3 A!! obstacles 

OBSTACLE COORDINATE SYSTEM SPECIFICATiQNS 

• 
Runway coordil'lale syslem used D YIN~ 
!f Jes 1nen speci1)'·: 

• 
a} Unit of hminmtal measurement D MIF 

•
D MIF 

•
bl Uni! ol wtical measurement 

I I I I I I C) Height of thre-sho!d mea:;ured from this system reference . 
" D YINGrid coordinate syslem used ~ 

II !.es lneII specify·. 
•
D MIF 
•

al Unit of boriZO!llal ll'l!asurement 

D MIF 

" 
b) Unit ol vertical measurement 

c) Firs! coordinate of threshold I I I I I ! l l I. 
" 

d) Second ~lnale of threshold I I I I i I I i 1. 
• 

el Helg:'lt er threshold measured from th!s system reference I I I I I I. 
• ---t) F!tst coorwnate of lLZ antenna I I f I I II 11. 

~• N 

o) See-ond coordinate -ol LU antenna I I I I I I I I I. -
~ "' 
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•a} Unit of dlstanas measurement D MIF 
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•c; Bearing to lhrashoid rr:o.rn ,eo,..,
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Appendix 3. Instructions for the Completion Q,f_t_h_e 
Coll i~..ion Risk Model Request FQ!:_I!! 

1 GJ::NERAL INSTRUCTIONS 

I.I It is preferred that only typewritten completed forms 
be sent to !CAO. If it is not possible to complete the form 
using a typewriter. then use block letters and write numbers 
clearly; write numbers one and seven as/ and?. All numeric 
values should be right-justified in the designated space on 
the CRM Request Form. On the form, a decimal pcint is 
represented by a period (.). It is stressed that it is the user's 
responsibility to check the final computer-generated report 
against the input information appearing on the original 
request. 

1.2 Any special information (requests for special 
results. special insiructions, clarifications, etc.) should be 
given ln plain language of\ :i separate sheet (If paper. 

1.3 tr information iJ submitted by telex or parts of it are 
amended by tel'!., at a later stage a Request Form 'ihould nrst 
be filled in and 1he information 1hen transmitted In ex.:u:t1y 
the same form am.I order as lis1ed in the Requesl Form (see 
Appendix 0, Example S). The plain language par! of the 
data required by the form need not be included in the telex. 
It is sumdent to include the item number only. 

l.4 Completed sample forms are attached in Appen­
dix D. 

1.5 Note that the CRM calculat1'ons are in metres only, 
However, lnpul dala may be inserted in feet where indicated, 
All calculations are in metres and the Onal results are in 
meues. However, OCA/H values can be given in reel tr so 
requested. 

2 SPECIF1C INSTRUCTIONS 

The following detailed insuuc1ions refer to item numbers on 
the Collision Risk Model Request Form (see Appendi;,. B). It 
is divided ln1o se,..en pan\l: 

A. Admini~lrativc tfata 
B. Ground data 

C. Aeroplane data 
O. Requested cases 
E. Report format 
F, Obstacle coordinate system specifications 
G. Obstacle data file 

A. ADMINISTRATIVE DATA 

The first line, "ICAO Identification", will contain informa­
lion for ICAO internal use and should be left blank by the 
user. 

Item OJ. }CAO reference 

In the case of first contact, leave this line blank. 
In the case of subsequent eontaclS referring 10 a previous 
request, en1er lhe reference llppearing on the previous 
!CAO reply. 

/fem 02. U:str referrncl! 

Enter user's reference number, file number, etc., in any 
order suitable to the user. 

Item OJ. Requt$r title 

Two lines of 40 characters each may be entered. The con­
tents or these Jines are not restricted and will not be 
edited in any way. It is suggested that one use of this 

space might be to specify in plain language the subje>:1 
of the request, e.g., placc/runway/tyi,e of operation. Thrs 
title will be transcribed verbatum onto the computer 
generated reports. 

hem 04. Requestor 

Enter the name or the requestor. 

Item 05, Address 

Enter the full malling address of the requestor. 
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ltrm Oo'i. Prrson 10 rontact 

E nier the name, telephone ani,1 tele)l./cable number of the 
persM ICAO should contact 10 clear possible omissions 
or mistakes in the form before running 1he comp1.11er. If 
this sp.3ce is left blank, requester will be comac1ed by cor• 
n~5poodenc:e. 

B. GROUND DAT A 

/fem 07. /LS glide path angle 

Enter the nominal !LS glide path angle rounded to the 
nearest hundredth of a degree (neare~t tenth of a degree 
acceptJb!e if unab!e to provide greater accuracy), the 
CRM is valid only for glide palh angles between 2.5" 
and JJn. 

hem OS. fl.S n:ference datum heighr 

Enler the height rounded 10 the nexl lowest tenth of a 
unit. Spedfy the unit (metre or footL 

/rem 09. Distance berween llS locall.:er antenna 
and run1<·ay threshold 

Enter the distance rounded to the nearest metre or foot 
(nearest 10 m or 10 fl is acteptable). Specify the 1.mi1 
(metre or foot). 

Item JO, Lo,:aliier course width at 1hreshvld 

Enter the 10<:aliter course width al threshold rounded to 
the nearest unit. Specify the unil (metre or foot). 

hem JJ, Threslw/d e/evarion 

En1er the threshold elevation rounded to the nearest unit. 
Spec:rfied the unit (metre or fool). 

Nole. The term ele~·ation always ,efcrs to Might abovt tilt! 
mean sea level (MSLJ. 

Item I1. Disr<111ft /rtJm ./in(Jl approcch point to the threshold 

The prei:i~ion segment starts at the fin;il ar,prna,·h point 
(r,\Pl. Enter the thstJncc rrom this position to the run· 
w~y threshold rounded to Lhe nenresl metre or foot 

11/15/86 

(ne.irest 10 m 0r 10 fl is acceptable). Specify the unit 
(metre or footL 

Nore. When 1he FAP is marked by a fo: thf' disrance from 
FAP 10 threshold ,:s appropriate. Hokl"Vf'r if Mfo: marks the 
FAP obstacle dearance ana/y5is is required outside the FAP 
and therefor" the distance 10 be s~cified under this hem must 
be increased suffic~mly to include ,r.~ furrhe11 obstacle fisted. 

Item 11. Standard 1erminatiort ofprecilion segment 

The standard termination of the precision segment is 
calculated to be al a poinl where the missed approach 
dirnb surface starting 900 m past !hreshold reaches a 
height or 300 m abOve threshold. Enter Y ff the stamLlrd 
termination is desired. The corresponding distance, 
depending on the climb gradient or the missed approach. 
surface need not be indicated Enter N if the predsion 
segment is terminated for other reasons (e.g., turning 
missed approach) prior to the normal terminating range. 
In this C:l.SC: 

a) if the termination point is before 1he threshold en1er Y 
and if il is after the threshold enter N; and 

b) specify the disumce betwe<:n 1he threshold and the 
e.irty 1ermlnation point (always a positive value) and 
specify the unit (metre or root). 

C. AEROPLANE DATA 

Item 14. Standard dimensiom 

Enter Y if standard aeroplane dimensions are to be used 
(i.e., 6 m vertical distance between lhe night paths of 1he 
wheels and the aeroplane glide path antenna and 30 m 
aeroplane wing 5emispan). Enter N if other values are 10 
be used for these dimensions, In this case: 
o) Enter 1he vertical distance between the night paths or 

the ;ieroplane wheels and lhe aeroplane glide path 
ante11.11a in normal approach altitude. Specify the unit 
(metre or foot). 

bl Enter 1he wing semi-span or the aeroplane. Specify the 
unit (metre or footl. 

Item 15. Mi$$E!d approach ,;limb gradient 

Enter Y ir the minimum missed approach climb gradient 
is 2.5 per cent Enter N if another climb gradient is to be 
used. In lhis CJSC, enter the applkJble mis3ed approuch 
climb gradient to the nearest tenth of .a per cent. 
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D. REQUESTED CASES 

ftrm /6. /LS appma1h fat('gory 

Enter one of the following numbers to inUica\e the ILS 
approach c:1tegory: 
I inrlica,es a Category I operation; 
2 indicates a Category It operation: 
J indicates a Ca(egory I operation resttictcd to the use of 

radio altimeter; and 
4 indicates a, Category 11 opcr:11ion restricted to the use 

of autopilot. 

Item 17. Choke oJOCA or OCH 

Enter one of the following numbers to indicate whether 
obstacle clearance altitude (OCA) or obstacle clearance 

height <OClll is used: 
I indicates OCA (above MSLL and 
2 indicates OCH (above threshold). 

All subsequent expressions of OCA/H on the request 
and on lhe computer generated reports will be to this 

specified reference. 

Item /8. Onit nf measiuement for OCAIH 

Specify the unit (me1re or footl. All subsequent expres­
sions of OCA/H on the request and on the computer 
generated repotts will be in the spectOed units or 
measure. 

Item /9. OCAIH t·akufations 

For each speed category or aeroplane (A, B, C and DJ: 
a) enter Y if computations are requested ror a specified 

OCA/H and specify 1he OCA/H in the area provided 
or enter N if computations are not requested and leave 
the specified OCA/11 area blank; and 

b) enter Y if a computed minimum acceptable OCA/H is 
reques1ed or enter N i( this computation is not 
requested. 

Note that for c11ch Y entered in this item a separate Risk 
Report will be genenllcd. 

Sperial lnwuctions 

Multiple pages of this form may be used 10 gener::ite 
additional reports. Each page included wilt cause the 
generation or a set of reports. Any items on a subsequent 
page which is completely blank will retain the parameters 
from tlie previous page, 

E. REPORT FORMAT 

11~m 2fJ. Lan~u:1,:e 

The significant inrmmation or the computer gencralt:<l 
report wilt be numeric an<l thus l.ingu.1g1; independent. 

~; P,21,(),4 
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For tt,e user's convenience, the 1ext on the romputer 
generated report m~y be provided in any of the oITered 
ICAO languages. Enter one of the following numbers to 
indica1e preference as follows: 
I indicates Englisl:l; 
2 indicates f'rench: 
) indicates Russian; and 
4 indicates Sp.tnish. 

Nott: In tM interim period, If thl! desired language 1$ not 
awillab/t, English klng11agt reports will bt provided. 

hem)/. Total number ofobstades 

Enter the total number of obst:ides to be processed. This 
numbet will be compared to a count of the obstacles 
entered into the computer 10 identify possible omissions. 

Item 22. Risk rokulations 

A risk is computed and associated with each obstade sub­
mitted. (The risk is computed as though the obstacle in 
question were the only obstacle, i.e., wi1hout t.;tking into 
account other obstacles). For large obstacle files it may be 
desirable 10 print only selected obstacles and associated 
risk values on the computer report. Enter one of the 
following numbers to indicate the amount of obstacles for 
which data is to be printed. 
I indicates that only the obstacle with 1he highest risk. 

should be printed on reports. 
2 indicates that the obstacle with the highest risk. 

together with any obstacle with individual risk higher 
than 1.0 x 10"1Gshould be printed. 

) indicates that all obstacles should be printed on the 
reports. 

F. OBSTACLE COORDINATE SYSTEM 
SPECIFICATIONS 

(Jenera[ 

For the convenience of the user, four coordinate systems are 
provided by which obst:ic!es may be described. Any com· 
bination of one or more or these coordinate systems may be 
used 10 dcsi::ribe obstacles. for each system lo be used infor. 
m,1tion must be provided that will allow the identit'ication of 
the runway threshold location and localizer antenna location 
in that coordinate system. Since these !oc:11lons are the basis 
for all CRM obsc.::icle coordinate trunsformations they must 
be given as accurately as possible. For descriplion or the 

1;oordinate systems sec Appendix 11paragraph S. 

hem 21. Run11·11y coordinate' systl'rn 

Enier N if this system is not used in whi{h c;:ise the 
remainder of the item is blank. Enter Y iC tl\is system is to 

P;~ge 3 
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bi:: used. In this case· 
al specify lhe unit of honzontal me;1suremcnt (metre or 

foot); 

bl speciry the unit of vertic:il measurement (metre or 
food: and 

cl m the are:i provided enter the height or lhe lhreshold 
wich refereni;:e to the same units and basis or measure­
ment to be used in describing obstacle heights. This 
may be a nega1ive number if the basis of measurement 
is above the threshold in which case a negative sign 
must be entered in front of the height value 

Item 24. Grid coordina,e system 

Enter N if this system is not used in which case the 
remainder of the itern is blank. Enter Y if this system is lo 
be used. In this case: 
al specify the unit or hori:l:ontal measurement (metre or 

food; 
b) specify the un(t of vertical measurement (metre or 

foot); 

d and d) Enter the first and second coordinate of the 
threshold expressed in terms of the coordinate S)'Stem. 
These coordinates must be in units (metres or feet) as 
defined in a) above expressed to the nearest whole 
unit and if the value of either number is negative a 
minus sign must be entered in front of t/'le number. 

c) Enter the height of the threshold in this coordinau: 
s)'stem. This valoe mu.,;t be expressed in lhe 1,1nil 
(metre or foot) as defined in b) above ;md should be 
provided to the nearest whole unit. If the vertical basis 
of measurement is above the threshold, the height or 
the threshold will be a negative number in which case 
a minus siiin mu:st be entered in front of the height 
value. 

f) and g) Enter the first and second coordinates of the 
localizer antenna expressed in terms of the coordinate 
system. These coordinates must be in units (metres or 
reetl as defined in a) above expressed to the nearest 
whole unit and ff the ... atue of either number is 
negative a minus sign must be entered in front of the 
n1,1mber. 

ltem 1). Palar coordinate system 

Enter N if this system is not used in which case lhe 
remainder of lhe item is blank. Enter Y ir this system is to 
be used. In this case: 
,1) Specify the unit of horizontal <listance mect~urement 

(metre or root). 
b) Specify the unit or vertical <listancc measurement 

(metre or foot) 
cl Enter bearing (magnetic or trnc) from the coordinate 

.~ystcm oril(in 10 1he threshold. This v;ilue should be 

Page 4 
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expressed in degrees to the nearest hundredth of a 
degree and will be between O'' and 360''. If the co• 
ordinate system origin is the threshold, this item 
should be blank. 

d) Enter lhe distance from the coordinate system origin 
to the lhreshold. This value must be in the unit (metre 
or foot) as defined in al above tnd should be provided 
to Lhe nearest whole unit. Enter zero ir 1he .;oordinate 
system origin is the threshold. 

e) Enter the height of the threshold in this -:oorc;linate 
system. This value must be expressed in the unit 
(metre or foot) as defined in bl above and should be 
provided to the nearest whole unit. If the vertical basis 
of measurement is ;1bove the threshold, the height of 
the threshold will be a negative number in which case 
:i m1'nus sign must be entered in front of the height 
value. 

f) Enter the bearing (true or magnetic with respect lO the 
same basis as in cl above) from the coordinate system 
origin to the LLZ antenna. This "'alue should be 
expressed in degrees to the ncaresl hundredth or a 
degree and will be between O"and 360". 

g) Enter the distam:e from the coordinate systems origin 
to the localizer antenna. This "'~Jue mu$t be in the unit 
(rnetre or foot) as defined in a) above and should be 
provide<! to the near~t whole unit. 

Item 26. Geographical coordinare sys1em 

Enter N if this system is not used in whkh the remaindet 
of the item should be blank. Enter Y if 1his system is to be 
used. In this case: 
a) Specify the unit of vertical distance measurement 

(metre or root). 
b) Enter the latitude ror the threshold as follows: Enter N 

for North latitudes or S for South latitudes, enter 
degrees of latitude, enter minutes of latitude, enter 
seconds or latitude 10 the nearest hundredth or a 
sec.:ond. Note that if the seconds are not known to the 
hundredths, zeros should be entered in the remaining 
spaces. (One second of latitude approximates 31 mJ 

cl Enter the longitude of the threshold as follows: Enter 
E for East longi1udes or W for West longitudes. enter 
degrees of longitude, enter minutes of longilude, enter 
seconds of longit,,1,1de 10 the nearest hundredth of a 
second. Note that if the seconds are not known to the 
hundredths. zeros should be entered in lhe remaining 
sp.iL:cs. (One second of longitude vurics from appro,­
imutcly 31 m at the equator to O m at the pole.> 

d) Enter the height of the threshold in this coordin:.ue 
sy,stcm. This value must he expressed in the unit 
(metre or foot) as defined in a) abo"'e and should Ix: 
provided to the nearest whole unit. If the veni,al basis 

http:coordin:.ue
http:Appenc'.ix
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is above the threshold, lhe height given for the 
threshold will be a negative number in which case a 
minus sign must be entered in front of the height 
value. 

e) Enter the latitude of \he localizer antenna as followr 
Enter N for North latitudes or S for South lalitudcs, 
enler degrees of 1:ititude, enter minutes r,if latitude, 
enter seconds or latitude to the nearest hundredth of a 
second. Note that ir seconds are not known to the 
hundredth>, zeros should be entered in the remaining 
spaces. (One second of latitude approximates JI m.) 

f) Enter the longitude of the localizer antenna as follows: 
E for E.:ist longitudes or W for West longitudes, enter 
degrees of longitude, enter minutes of longitude, enter 
~cands oi longitude to the nearest hundrcdlh of a 
second. Note lhat if seconds arc not known to the 
hundredths, 2.eros should he entered in the remaining 
spaces. (One second of longitude varies from approx­
imately 31 mat the equalor 10 0 m o.t the pole.) 

G. OBSTACLE DATA FILE 

he111 27. R11m1·ay Ctiordinatl! sy.11em 
Item 2/J. Grid roordiliate sysrem 
Item 29. Polar coordino1e sy~tem 
llem JO. Geowaphit'al c<Jordinate system 

a) In order fnr the total risk value or the ~·ompulcd 
min1·mum acccptuble OCA/11 value (5ce Item 13) lo 
have operational s(gnil'ic.intc all obstacles penetrating 
the refmed Annex 14 surfaces: (see PANS-OPS, 
Volume 11, Part Jlt, 21.4,7.2) must be enterttl. 

/','Q1f: The• n>mpurr:'r is ~o prol(rnmmed 1/tat it will 
autamuf1fa/l,1· exdud<! those ohs1r1dt•s which are outside 
th,• prtcisiun u,:mem area and the area prior to rhe FAP if 

VN B260.b 
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so spt>cified m Item 12. Sut'h obstades will have no ejfert 
qn 1he ,sik and OCA./ff calcu/a1io11s. It is rhtri:Jorr. 
ruommended that if1ht /oration ofwme obsta(/es iri re/a­
liott to the borderline oft"" prects/on seg-nt arro t.'armot 

be established these obstacles be included in listing. 

b) In listing obstM:le locations and heights/elevations 
survey and charting accuracies mu$l be considered 
{see PANS.OPS, Volume II, Part Ill, 1.15). 

c) Any combination or these coordinate sys1ems may be 
used. 

d) On each obstacle data file, the units of measuremem 
(i.e. hori1:ontal, vertical) and the basis of measure• 
ment must be the same as that specified and used in 
defining the respective coortlinatc systems (Items 2J, 
24, 25 and 26). Also. for polar coordinate sysiems the 
bearing of the obstacle (true or magnetid must be 
referenced to the same as !hat used in hem 25 cJ 
andn. 

el Obstacle "IDENT" and "DESCRIPTION'' can be 
selected by the user. It is recommended that 
"!DENT" be a number/letter combination which 
uniquely identifies the obstacle Oimited to 8 tharac· 
ter:d and "DESCRIPTION'" a plain language descrip-, 
tion of the obstacle (e.g., tower, hangar, tree. hill) 
consisting o( not more Lhan I) charncters. For e,:am· 
pie see the Request Examples in Attachment D. 

0 To model a wall using the grid, polar or geographical 
coordinate sys1ems two lines of the form must be 
used, each describing one of the end poin!.5 of the wall 
These points are paired by use of the "P" column. A 
''I" in the P column indicates the first line of a pair 
and must always te followed by a line with a "2" ln 
the P column, If a line is not to be part of a pair then 
P column must be blank. 

g) Multiple pages or obst.acle data me forms (hems 27, 
28, 29 and JO) arc actept.able. 

Page 5 (and 6) 
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Appendix 4. An Example of a Collision Risk Model Printout 

ICAO COLLISION RISK MODEL/ EDIT REPORT PAGE 

. I,C AO 
USER 

REFERENCE 
REFERENCE 

CRM EXAMPLE 4 
FANTASY AERODROME 

DATE 
TIME 

NOV 01, 1982 
12:41:41 

CRM MANUAL 
EXAMPLE 4 

DOC 9274-AN904 PART I APP 0/E !LS CATEGORY I 

THE COLLISION RISK MODEL IS A COMPUTER PROGRAM THAT CALCULATES A 
NUMERICAL RISK FOR THE PRECISION SEGMENT OF AN ILS APPROACH. THIS RISK 
IS THEN COMPARED TO THE TARGET LEVEL OF SAFETY C1.0E-07l TO DETERMINE 
THE ACCEPTABILITY OF THE PROCEDURE. (SEE PANS•OPS, VOLUME II, 
PARAGRAPH 21.4,9) 

ICAO TAKES NO RESPONSIBILITY FOR THE CORRECTNESS Of THE DATA ENTERED 
INTO THIS MODEL OR FOR THE APPLICABILITY OF THIS MODEL TO ANY SPECIFIC 
CASE. IT IS THE RESPONSIBILITY OF THE USER TO VERIFY ALL DATA USED BY 
THIS MODEL FOR THIS SPECIFIC ILS APPROACH. 

Page 1 
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!CAO COLLISION RISK MODEL/ EDIT REPORT PA GE 2 

IC AO 
USER 

REFERENCE 
REFERE:NCE 

CRM EXAMPLE 4 
FANTASY AERODROME 

DATE 
TIME 

NOV O1, 
12: 41 :41 

1982 

CRM MANUAL 
EXAMPLE 4 

DOC 9274-AN904 PART I APP D/E ILS CATEGORY I 

COLLISION RISK MODEL REQUEST FORM -- BASIC DATA 

!CAO IDENTIFICATION 
(FOR !CAO USE ONLY) 3 FANTASY EXAMPLE4 6 10 82 ORIGINAL 

ADMINISTRATIVE DATA 

01 lCAO REFERENCE CRM EXAMPLE 4 

02 USER REFERENCE FANTASY AERODROME 

03 REQUEST TITLE CRM MANUAL DOC 9274-AN904 PART 1 APP 0/ E 
EXAMPLE 4 

04 REQUESTOR DEPARTMENT OF AVIATION FANTASYLAND 

05 ADDRESS HILL ROAD 35 
BIGCITY BOX 999 
FANTASY LAND 

06 PERSON TO CONTACT 

NAME MR J O H N 08 S TAC L E 

PHONE 111-222-334 

TEL EX 44-555 

Page 2 
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!CAO COLLISION RISK MODEL/ EDIT REPORT PA GE 3 

!CAO 
USER 

REFERENCE 
REFE REN CE 

CRM EXAMPLE 4 
FANTASY AERODROME 

DATE 
TIME 

NOV 01, 1982 
12:41:41 

CR~ MANUAL 
EXAMPLE 4 

DOC 9274-AN904 PART I APP D/E !LS CATEGORY I 

GROUND DATA 

07 !LS GLIDE PATH ANGLE 3.00 OE GREE S 

08 !LS REFERENCE DATUM HEIGHT 15.0 M 

09 DISTANCE BETWEEN !LS LOCALIZER 
ANTENNA ANO RUNWAY THRESHOLD 3200. M 

10 LOCALIZER COURSEWIDTH AT THRESHOLD 210. M 

11 THRESHOLD ELEVATION 150. M 

12 DISTANCE FROM 
TO THRESHOLD 

FINAL APPROACH POINT 
18520. M 

13 STANDARD TERMINATION OF 
PRECISION SEGMENT 
IF NO THEN: 
A, TERMINATION POINT BEFORE THRESHOLD 
B, SPECIFY DISTANCE FROM TERMINATION 

POINT TO THRESHOLD 

y 

AIRCRAFT DATA 

14 STANDARD DIMENSIONS 
IF NO THEN SPECIFY: 
A, DISTANCE BETWEEN THE FL!GHTPATHS 

OF THE WHEELS AND THE GP ANTENNA 
e. WING SEMISPAN 

y 

1 5 STANDARD MISSED APPROACH 
IF NO THEN SPECIFY CLIMB 

CLIMB GRADIENT 
GRADIENT 

y 

Page 3 



VN 8260.u 
Appendix 4 

!CAO COLLISION RISK MODEL/ EDIT REPORT 

!CAO REFERENCE CRM EXAMPLE 4 
USER REFERENCE FANTASY AERODROME 

CRM MANUAL DOC 9274-AN904 PART I APP DIE 
EXAMPLE 4 

REQUESTED CASES 

16 !LS APPROACH CATEGORY 
1 CATEGORY I 
2 CATEGORY II 
3 CATEGORY I (RADIO ALTIMETER ONLY) 
4 CATEGORY II (AUTOPILOT ONLY) 

17 SELECT CHOICE Of OCA OR OCH 
1 OCA (ABOVE MEAN SEA LEVEL) 
2 OCH (ABOVE THRESHOLD) 

18 SPECIFY UNIT OF MEASUREMENT FOR OCA/H 

19 SPEED RISK FOR SPECIFIED OCA/H REQUESTED 
CATEGORY If YES THEN OCA/H 

A N 

B N 

C N 

D y 6 0, 

REPORT FORMAT 

20 LANGUAGE 
1 ENGLISH 
2 FRENCH 
3 RUSSIAN 
4 SPANISH 

21 TOTAL NUMBER OF OBSTACLES TO BE PROCE~SED 

22 IrrnlVIOUAL OBSTACLE RISK REQUESTED FOR 
2 OBSTACLES WITH INDIVIDUAL RISK HIGHER T~A~ 
1 OBSTACLE WITH HIGHEST !NOIVIOUAL RISK 
3 ALL OBSTACLES 

Page 4 

11/25/86 

PAGE 

DATE NOV 01, 1982 
TIME 12:41:41 

!LS CATEGORY I 

, 

2 

M 

MINIMUM ACCEPTABLE 
OCA/H REQUESTED 

N 

N 

N 

y 

97 
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Appendix 4 

ICAO COLLISION RISK MODEL/ EDIT REPORT PAGE 5 

!CAO REFERENCE CRH EXAMPLE 4 DATE NOV 01, 1982 
USER REFERENCE. FANTASY AERODROME TIME 12:41:41 

CRH MANUAL.DOC 9274-AN904 PART I APP DIE !LS CATEGORY I 
EXAMPLE 4 . 

OBSTACLE COORDINATE SYSTEM SPECIFICATIONS 

y23 RUNWAY COORDINATE SYSTEM USED 
IF YES THEN SPECIFY: 
A. UNIT OF HORIZONTAL MEASUREMENT M 

. B. ; UNIT OF V ERTi CAL MEASURE HENT M 
.. C~ HEIGHT Of THRESHOLD IN THIS SYSTEM o. 
. . ''' 

24 GRID COORDINATE SYSTEM USED N 
.IF,YES THEN SPECIFY: 
A. UNIT 

0 

0F HORIZONTAL MEASUREHNT 
.B. ,UNI[ OF. VERTICAL MEASUREMENT 

C. FIRST COORDINATE OF THRESHOLD 
• D•. SECOND COORDINATE Of THRESHOLD 

E. HEIGHT Of THRESHOLD IN THIS SYSTEM 
F. FIRST COORDINATE OF LLZ ANTENNA 

•.. G. ·sECOND COORDINATE OF LLZ ANTENNA 

25'p6(AR"c6oio1NATE SYSTEM USED y 

;IF_YE~ THEN.SPECIFY: 
A. UNIT OF DISTANCE MEASUREMENT M 
B. UNIT Of VERTICAL MEASUREMENT M 
C. BEARING TO THRESHOLD 23S.13 DEGREES 
D. DISTANCE TO THRESHOLD 174 9. 

. E~ HEIGHT OF THRESHOLD IN THIS SYSTEM o • 
F. BEARING TO LLZ ANTENNA 278.21 DEGREES 
G.;DISTANCE TO LLZ ANTENNA 4242. 

26 GEOGRAPHICAL COORDINATE SYSTEM USED N 
If YES THEN SPECIFY: 
A. UNIT OF VERTICAL MEASUREMENT 
B. LAT lTUOE 0 F THRESHOLD 
C • LONGITUDE Of THRESHOLD 
I) • HEIGljT OF THRESHOLD IN THIS SYSTEM 
E. LATITUDE OF LLZ ANTENN 
f. LONGITUDE Of LLZ AN TEN 

Page 5 
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Appendix 4 

ICAO COLLISION RISK MODEL/ EDIT REPORT PA GE 6 

!CAO REFERENCE 
USER REFERENCE 

CRM EXAMPLE 1 
FANTASY AERODROME 

DATE 
r1::e 

OCT 13, 1982 
19:39:56 

CR~ MANUAL 
EX~MPLE 1 

DOC ?274-AN104 PART l APP D/E ILS CATEGORY 11 

SUMMARY OF !LS APPROACH PARAMETER INFORMATION 

GROUND DATA 

ILS GLIDE PATH ANGLE 3.00 DEGREES 

!LS REFERENCE DATUM HEIGHT 15.00 ..,E TRES 

DI STANCE FROM THRESHOLD TO !LS LOCALIZER ANTENNA 3,100.00 METRES 

LOCALIZER COURSEWIDTH AT THE THRESHOLD 210.00 ME T RES 

LOCALIZER COURSE SECTOR ANGLE 4 •:) 1 DEGREES 

THRESHOLD ELEVATION (ABOVE MEAN SEA LEVEL) o.oo METQES 

HEGlNNING OF THE PRECISION SEGMENT 10.'<07.00 METRES 

TERMINATION OF THE PRECISION SEGMENT -12?00.00 METRES 

AIRCRAFT DATA 

DISTANCE BETWEEN WHEELS AND GLIDE PATH ANTENNA 6.00 METRES 

,/ING SEMISPAN 30.00 METRES 

MISSED APPROACH CLIMB GRADIENT 2.50 PERCE~T 

Page 6 
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OQ 
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0 !CAO COLLISION RISK KOOELI EDIT REPORT PAGE 10 

~i:2._, 
!\) "' ::, N 
a. a, 
.... 0 

" .... .... 

lCAO 
US£A 

REFERENCE 
REFERENCE 

CRM E>Al<PLE 4 
FANTASY AERODROME 

DATE 
TIME 

NOV 01, 1982 
12:41 :41 

CR~ P"Af~UAl. 
EUMPLE 4 

DOC 9274-AN904 PART l APP 0/ E !LS CAHGOAY l 

OBSTACLE ~ATA Flt..( IN USER POLAR COORDINATE SYSTEN 08 STA( LES tH CRi'\ RUNWAY COORD1!\IAF £ STSTE:-1 

I DENT DE SCRIPT ION t!fAJtHhj 
DEGREES 

0ISTU1CE 
NETAES 

l 
ME f RES 

X 
METJ:: ES 

Yl 
'1ETRES 

Y2 
l"IETRES 'METRES 

A8-0Z 
•8-03 
Aa-04 

ltZ. -NTENNA 
TO'.tilER 
PIA ST 

278.21 
45.00 

zs•.n 

4242. 
424. 

5894. 

17. 
40. 
25. 

-3196.11 
847.01 

-3399.54 

0.00 
1 995. H 

-2611.74 

o.. oo 
1995.34 

-2611.74 

17.00 
40.00 
25.00 

,.... 
..... 
N 
V, 
--­
0:, 
a, 



11/25/86 VI' 8260,1. 
Anoendix 4 

!CAO COLLISION 

!CAO REFERENCE 
USER REFERENCE 

CR~ MANUAL DOC 
EXAMPLE 4 

RISK MODEL/ EDIT REPORT 

CRM EXAMPLE 4 
FANTASY AERODROME 

9274-AN904 PART I APP DIE 

PAGE 11 

DATE NOV 01, 1982 
TIME 12:41:41 

ILS CATEGORY I 

SUMMARY OF OBSTACLE INFORMATION 

TOTAL NUMBER OF OBSTACLES ENTERED 

ALL OBSTACLES ARE IN THE PRECISION SEGMENT, 

NO OBSTACLES WERE EDITED FROM THE ENTERED DATA, 

97 
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ICAO (l)LLlS10N RISK !100Et./ RISK REPORTS PAGE 12 
(lQ 
"' ~a" 
fl> lCAO RHERENCE (RM EXAMPLE OA 1 E NOV 01, "'fl> w 

USER ?EfEAENCE ' :, to 

N 

FANTASY AERODROME T 1 ME 12:41 !41 

>-'-0 - .., 1982 

"" "' ,,.($1-M Mi\NUAL ?274-A~~904 PART I APP llS CATEGORY I 
EXAMPLE 4 "" ",,. 
SPEED CATEGORY SPEClFIEO OCH ABOVE T~RESHOlD 60 METRES• 
TOTAL RISK fOR TMIS APPROACH 1 .. 1E-04 

RISK Of tilTTJNG l'Hf; GROUND PLANE l.•H-10 

I DENT OESCRIPTJON Y2 l RI SK 
KET' RES " P1 E TR ESMETRES METRES 

OBSTACLE WITH HIGHEST INDIVIDUAL RISK 
A-63 Hlll A 800.00 o.oo 0.00 28.00 (.,,4£-0S 

All OBSTACLES 
AS-01 R.\llROAI) 5l8S.OO ao.oo 1 40. 00 1 2 7. 00 3. 6E-11 
AS-06 TOWE A 521 S .OD 40.00 t.0~00 155.00 1.SE-08 
AS-02 AAlLAOA.O 5205 .oo 40.00 80.00 l 2 S. 00 9.8E-11 
A.5-03 RA IL ROAD 5165.00 -20.00 4D.OO 121.00 1.2e:-10
AS-Ol, RAtlROAO 5115.00 -100.00 -20.00 125.00 2 .. oe-10 
A.5-05 RA!lROAD S060.00 -130.00 -100.00 120.00 1. H-11 
A-03 HILL A zooo.oo o.oo o. 00 ,2.00 9 .. 1E-11 
A-(4 

•
HJll 2000 .oo 2on.oo 200.00 60.00 1.BE-13 

A-OS HIll 
• 

2000.00 , 00. 00 400.00 70.00 
A-06 Hill A 2000. 0 0 600.00 600.00 79.00 
A-07 Hill A 2000. 0 0 800.00 800.00 86.00 
A-08 Hlll A 2000.00 1000.00 1000.00 88.00 
A-09 •HLL A 2000.00 1200.00 1200. 00 89.00 
A-i3 H.lll " 1S00.00 o.oo o.oo S6.00 7. 3E-07 
A-14 HILL • 1800.00 2 00. 00 200.00 66.00 1.SE-11 
A-15 Hill • iB00.00 400.00 400.00 76.00 
A-16 HIll A 1800 .. 00 600.00 600.00 90.00
A-17 HILL • 1800.00 800.00 3 00. 00 104.00 
A-18 HILL 1800.00• 1 000.00 1000.00 1 1 2. 00
A-19 II Ill A 1800.00 , 200.on 1200.00 11 D. 00 . 
il.-20 HILL • 1800.00 1400.00 H 00. 00 1 00.00 . -A-13A HILL A -1800. 00 100.00 1 ::JO. 00 62.00 3.7E-08 NA-l3 Klll ---1600.00 o.oo en 
A- 24 • 0.00 S2.00 }. t.E-06 . 

Hill A 1600.'JO 2 00. 00 200.CO S7.00 2.6E-12 ·-coA- 2S HILL A 1600.DO 400.DO I, 00 0 QQ 74.00 . 
A-26 HlLL • 1000.00 ,r.o.oo 600.00 ,oo.oo "' 
A.-l] II! LL • 1600.00 l;J0.00 .e 00. 0 0 1- OP..00
A- 28 •Hill A 1600.00 1000.00 1000. 00 11 6. 00 
ii.- 29 IE ILL • 1&00. 00 1200.90 1200.01) 1 09. no 
A- :rn HlLL • 1600.0Q 1 t, (10 .00 l t. DC'. 00 1 o3. no 

Fl EPR [SHIT S A RISK LESS THA f~ t.OE-1S. 



11/25/86 ~ 8260.4 
Appendix 4 

lCAO COLLISJOtl A:1SK MODEL/ RISK R~PORTS PAGE 13 

lCAO REFERENCE (RM EXAMPLE 4 D4TE NOV 01, 1982 
USER REFERENCE FANTASY AEROOR~ME TIME 12:41 :41 

(RM MANUAL DOC 9274-AN904 PART I APP 0/E JLS CATEGORY I 
EXAMPLE 4 

SPEED CATEGORY D SPECIFIED OCH ABOV€ THRESHOLD 60 METRES 
CONT lNUED 

ID ENT DESCRlPTION ' Y1 Y2 l R 1 SK 
METRES ~ET RES METRE~ METRES 

A• 2 lA HIll A 1600.00 100.00 100.00 SS,00 J, H·08 
A-33 H 1 LL A 1'00.00 o.oo o.oo '6.00 S.9E·06 
A· 34 HILL A 1400.00 200.00 200.00 5 3, 00 2.9E-12 

"'"' 3 5 
A, ... 36 

HI\.L 
HILL 

A 
A 

1400.00 
1400.00 

4 00. 00 
600,00 

400.00 
600.00 

65,00 
100.00 

• 
A· 17 Hlll A 1400.00 800,00 800.00 106.00 
A• 38 HlLL A 1400.00 1 000.00 1000.00 1 OS, 00 
...... 39 
A-33A 
,. ... 43 
..... 44 
A, ... 45 
A-46 
..... 4 7 

Hll.l. 
HI LL 
HI LL 
Hll.L 
HILL 
HILL 
HILL 

A 
A 
A 
A 
A 
A 
A 

1400.00 
1400.00 
1200.00 
1200.~o 
1200.uo 
1200,00 
1200,00 

1200.00 
1 00, 00 

0.00 
200.00 
400,00 
600.00 
800.00 

1200.00 
1 oo. 00 

o.oo 
200,00 
4 DO. OD 
600.00 
800.00 

1 0 7, 00 
49,00 
39,00 

"· 0060,00 
94,00 

1 oo. 00 

• 
l,8E·08 
7, H-06 
1,4!•12 

• 
A-48 HIl.l. ·A 1200.00 1000.00 1000.00 102.00 
A-49 HILL A 1200,00 1200.00 1200.00 1 0 2. 00 
A-43A 
A•Sl 
A-54 
A•SS 

HILL 
HILL 
HILL 
Ht LL 

A 
A 
A 
A 

1200,00 
1000.00 
1000.00 
1000.00 

10::i.oo 
o.oo 

200.00 
400.00 

100.00 
o.oo 

2 00, 00 
G00.00 

4 2. 00 
33.00 
40. 00 
ss.oo 

l, 2E•08 
2, 1E·05 
9.9E .. 13 

•·56 Hll.L A 1000,00 600.00 600,00 90, 00 
•·57 
A•S8 
A- 53 A 
A8•03 
A-63 

HILL A 
HILL A 
ltll..L A 
TOWER 
HILL A 

1000,00 
1000.00 
1000.00 
8<7.01 
800. 0 0 

800.00 
1000.00 

1 00 • 00 
199S,34 

0,00 

800,00 
1JOO,OO 

100.00 
1Y9S.:.H 

o.oo 

94,00 
97, 00 
36,00 
40,00 
26.00 

• 
7, OE-08 

• 
4. H-OS 

A-64 
A·65 
A-66 
A-67 
A•68 
A•6'.H 
,1, .. 73 

It tLL 
HILL 
HILL 
HILL 
HILL 
HILL 
HJ LL 

A 
A 
A 
A 
A 
A 
Ii 

8 oo. 0 0 
800. 0 0 
800,00 
800.00 
800.00 
800,00 
600,00 

200,00 
400,00 
600,00 
800,00 

1000.00 
1 00, 00 

o.oo 

200.00 
4 00, 00 
600,00 
800,00 

1:,oo. 00 
100.00 

0.00 

B.00 
4 l, 00 
62.00 
10,00 
91. 00 
30,00 
22.00 

8,5E·1l 

8, 3€·08 
1. 9E-05 

A• 74 
•·71 
.... 16 
A- 77 
A- 7 3A 
A·83 

HILL 
HILL 
HlLL 
HILL 
HILL 
HILL 

A 
A 
A. 
A 
A 
A 

600.00 
600. J 0 
600, 0 0 
600.00 
600,00 
400,00 

200,00 
4 00, 00 
603.00 
800,00 
10J.D0 

0,00 

200.00 
<DO. 00 
b00.00 
,oo.oo 
100.00 

o.oo 

28.00 
H.00 
'8.00 
75.00 
24.00 
, 6. oa 

8,SE·1l 

.. 
,.gf-08 
1.9E-06 

• REPRESENTS A RISK LESS THAN l.OE-1S. 
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PAGE!CAO C0L1.IS10~• RlS( MODEL/ RtSK REPORTS " 
DATE NOii 01, 198,2lCAO RHERENCE CRM EXAMPLE 4 

USER R EFEIHNCE FANTASY AERODROME Tll'IE 12;t.1 :41 

CAf'I MANUAL DOC 9274-AN904 PAIH l APP DIE ILS CATEGORY [ 

EXAMPLE 4 

SPEED CATEGORY 0 SPECIFIED OCH ABOVE THAESHOLO 60 METRES 

CONT ltrnH 

I D!;'.NT DES(RlPTlON 'METRES 
'1 

METRES 
YI 

:'Ill ETA ES METRES 
A 1 SK 

A"' 84 
A-85 

HlLL 
HILL 

A 
A 

400, 0 0 
400.00 

100.00 
400.00 

100.00 
400.00 

11 .oo 
31.00 

S.8E-1l 

A-2.6 HILL A 400. J 0 6 00. 00 600.00 39.00 
A-87 
A-33A 

HILL 
HILL 

A 
A 

400.00 
400.00 

800.00 
100.00 

800.00 
100.00 

10.00 
1a.oo 7.U-09 

A6-01 
A6-0I 
A6-03 
A6-04 
A•9l 

HILL 
HtlL 
HILL 
HILL 
>i 1LL A 

JS0.00 
180.00 
180.iJO 
180.00 
100. 0 0 

-250.00 
·119.00 
•147.00 
·247 .oo 

o.oo 

-105.00 
- 80. 00 

-119.00 
-147.00 

o.oo 

15.00 
1s. 00 
11. 00 
11.00 
1o. 00 

1.1E-09 
1.7(-08 
6.6E·10 
1.4E-15 
4. JE·08 

A-9', 
A- 91 

rHLL 
Ii I LI. 

A 
A 

200,00 
200.00 

200. OD 
4 00. 00 

2 00, 00 
400.00 

1 J.00 
16.00 

4.lE-1l 

A-96 HILL A 200.00 600.00 6 oo. 00 19,00 

A-97 
A-93A 

HILL 
HJI.L 

A 
A 

200.00 
200.00 

800.00 
1 OD.DO 

800.00 
100.00 

14.00 
1 2, OJ 6,0E-10 

A6-05 
A6-/)6 
A6-01 
A6·15 
A6-0~ 

HILL 
MILL 
HILL 
TOWER 
HILL 

180. 0 0 
180.00 
1ij0.00 
140.00 
80.00 

·81.00 
·245.00 
-111.00 
·130,00 
•35,00 

-60.00 
-85.00 

-145.00 
-130.00 
•60.00 

11.00 
25.00 
15.00 
40.00 
1 5. 00 

1, 1!·07 
I. OE-06 
2.J(-14 
I.IE-06 
1.H-07 

··6-09 HllL 80.JO -1,0.00 •81,00 25.00 2.9E-06 

A6-1 0 
A6-11 

HILL 
·HILL 

BO.DO 
60.00 

-27J,00 
·100.00 

.-140.00 
- 62. 00 

11, 00 
1 5, 00 

l.2E•1J 
1. IE-07 

A6-11 
A6-1l 
A6-14 

HlLL 
HILL 
H11.l 

60 .oo 
60.00 

-20.00 

-260.00 
-171.00 
-168,00 

-100.00 
-260.00 
-10.00 

15.0J 
15. 00 
11.00 

1.IE-06 
7.3E-14 
8.BE-08 

A8-01 
A8•04 

lLZ ANTENNA 
"1A$ T 

-3196.17 
•Jl99.14 

o.oo 
-2611,74 

n.oo 
-1611.14 

1 7, 00 
21.00 • 

• REPRESENTS A RISK LESS THAN 1.0E-1S. 
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11/25/86 VN 8260.4 
Appendix 4 

l("O COLLISION RISK MODEL/ RISK REPORTS PAGE 1S 

JCAO REFERENCE CRM E U.MPLE l. DATE NOV 01, 1982 
USER REF.ERENCE FANT AST AERODROME TIM£ 12:41:41 

CRM MANUAL DOC 9274-AN904 PART I APP DIE ILS CATEGORY I 
EXAMPLE 4 

SPEED CATEGORY D MINIMUM ACCEPTABLE OCH ABOVE THRESHOLD 88 METRES 

TOTAL RlS( FOR TMIS APPROACH 9.0E-08 

THE RISK OF HITTING THE GROUtlD PLANE IS LESS THAN 1.0E-15. 

!OEN I OESCRlPTJON X YI Y1 l R 1 SIi; 
M.ETIHS METRES METRES METRES 

OBSTACLE W[TH HIGHEST 1N01VI0UAL RISK 
A•23 HILL A 1600.00 0,00 o.oo SI. 00 3. 3E-08 

ALL 08STACL£S' 
AS-01 RAILROAD 5285.00 80,00 1 40. 00 117.00 3.6E-11 
AS-06 TOWER 5115.00 40.00 ,o.oo 1 51. 00 T.SE-08 
Al•02 RAILROAD 5201.00 ,o.oo 80.00 125.00 9. 8E-11 
•S-03 RAILROAD 5165,00 -20.00 ,o.oo 1 2 1 • 00 1. 2E-1 0 
AS-04 IUJLROAD 5115.00 -100.00 -10.00 115.00 2.0,-10 
AS-05 RAILROAD 5060,00 -130,00 -100.00 1 20. 00 1.1E-11 
A-03 HI LL A 2000. 0 0 o.oo 0.00 42.00 9.?E-15 
A-04 HILL A 1000.00 2 00, 00 200.00 60. 00 2.1E ... 14 
A-01 HILL A 1000.00 , 00. 00 400.00 70.00 
A-06 HILL A 1000.00 600.00 600.00 79.00 
A... 07 HlLL A 1000.00 800,00 800.00 86.00 
A-08 HILL A 2000.00 1000,00 1000.00 88.00 
A-09 HILL A 2000.00 1100.00 1200.00 89.00 
A-B HILL A 1800.00 o.oo . o.oo 56,00 2,9E•08 
A-14 HILL A 1800.00 100.00 1no.oo 66. 00 5.6E-12 
A• 1 5 HILL A 1800.00 4 00, co 4 oo. 00 76. 00 
A-16 HILL A 1800,00 600.00 600,00 90, 00 •
A-17 1-HLL A 1800.00 800.00 800,00 1 0 4. 00 
A•18 HILL A 1aoo.00 1000.00 ,aoo.oo 112.00 
A00 19 HlLL A 1800.00 1100.00 1100.00 110.00 
A•20 HILL A 1800.00 1400.00 1400.00 100,00 
A-1 lA HILL A 1800.00 100.00 1 oo. 00 62. 00 7.0E-09 
A•Zl HILL A 1600.00 o.oo o.oo 52,00 3.H-08 
A-14 HILL A 1600.00 I 00. 00 200.00 57,00 1.4E-13 
A•25 HILLA, 1600. 00 400.00 400,00 74,00 
•-16 H 1 LL A 1600,00 600.00 600. 00 100.00 •
A-27 HILL A 1600.00 800.00 800,00 108.00 •
A-28 HILi.. A 1600,00 1000,00 1000.00 1 16. 00 
A-19 HILL A 1600.00 1200.00 1200.00 I 09.00 
A-30 HI L1.. A 1600.00 ,,ao.oo 1400.00 1 03 .oo 

REPRESENTS A R1SK LESS THAU 1.0E-15. 
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VN 8260,4 
11/25/86

Appendix 4 

ICAO C:OUISJON AIS~ MODEL/ RISI.: REP~HHS PAGE 16 

lC°'O REFERENCE CR/'! EXAMPLE 4 DATE NOV 011 1962 
USER REFERENCE FANTASY AERODROME TIME 1(:41 :41 

CAM MANUAL DOC 927l,-AN904 PART 1 APP DIE ILS CATEGORY I 
UAMPL E 4 

$PEED CATEGORY D MINIMUM ACCEPTADLE OCH AOOVE THRES~OLO 88 METRES 
CONT INUEt> 

I PE NT DESCRIPTION X Y1 ! R 1$(
METRES METRES MEtRES 

A-23A HILL A 1600.00 100.00 1 00. 00 15.00 13 • 7E-10A•)l Hill A 1400. 00 o.oo o.oo 4 6. 00 4.4E .. 09
A-34 HfLL A 1400.00 100.00 200.00 53,00 1.0E•1lA• ll HlLl A. 1400.00 400.00 , 00. 00 65.00 
•- l6 Hlll A 1'00.00 600,00 600.DO 100,00 •A·l7 HtLL A 1400.00 800.00 soo.oo 106, 00 ••·l8 HfLL A 1400.00 1000.00 1000.00 1 0 8. 00
A· 19 HILL A 1400.00 1100.00 1200.00 107.00A·lH HI l.L A 1400.00 100.00 100.00 49.00 1. 4E• 10A•4l HILL A 1100.00 o.oo o.oo 39.00 1.4E•10A-44 HllL A 1100.00 100.00 IOC.00 4 7. O::> l,OE-14A-4S H IL l A 1100.00 400.00 400.00 60.00 .•A-46 HILL A. 1100.00 600.00 600.00 9£.00 •A- l. 1 HI LL A· 1100.00 BOD.OD 800.00 100. 00 
A•48 HJl.1. A 1200.00 1000,00 1000.00 1 02. 00
A-49 HILL A 1100.00 1200.00 1100.00 1 01,00
A-OA HI Ll. A 1100.00 100,00 1oo. 00 '1, 00 7,8E•11
•· SJ HILL .\ 1000.00 0,00 o.oo l),00 ,.,e ... 11
A- )4 HILL A 1000.00 100.00 ioo. oo ,o. 00 5.8E•15A-5$ HILL A 1000.00 ,oo.oo 400.00 11. OD
A• 56 HILL A 1000.00 600.00 600.00 90.00
A- 5 7 HILL A 1000.00 800.00 SOO.oo 94.0(:1
A· 18 HILL A 1000.00 1000.00 1000.00 97.00•-1 l• HJI.L A 1000.00 100.00 1 on. oo l 6. 00 1.7E·11A8·0l TO~ER 847 .o 1 1 99S. :S 4 1~95.34 ,o. DO
A- 63 HILL A 800.00 o.oo o.oo 18,00 1. 41:•11 
•- 64 HILL A 800.00 100,00 ion.no ll,00 S.8E-1S 

A- 66 
43. 00 ••- 61 HI LL A 800. 0 0 4 OQ. 00 400.00 

600.00 82.00 •H l LL A 800.00 600.00 
A-6? HILL A 800.00 800.00 800.00 90.00A•68 HI LL A 800. 0 0 1000.00 1000.00 91.00
'--6H 11 ILL A 800. 0 0 100. 00 1 on. co lC.00 7. 8 l:: ... 1 :\A- 7 3 HILL A 600.00 o.oo n.oo II.OD 2.1E-12A- 7f. Hill A 600, 0 0 1CO.OO 100.00 2e.oo 4.eE·11A-7S HI LL A 600.00 40,.0o 400.00 l7 • JO A- 76 HJ LL A 600. 0 0 600.00 600.00 '8.00
A- 71 HILL A 600.00 8l1J. 00 8 oo. (:IQ 11.00A-73A HI LL A. 600.00 100.00 1 oo. 00 14.00 1.6'-ll
•- 8 l HI LL A 400. '.J 0 .J. on o. oo 16. 00 9. H-14 

~~PRESENTS A RISK LESS TtlAN 1.JE-15, 
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11/25/86 VN R260. 4 

lCAO COLLISION RISK MODEL/ RISK REPORTS 

)CAO REFERENCE CRM EXAMPLE 4 
USER REFERENCE FANTASY AERODROME 

CR~ MANUAL DOC 9274-AN904 PART I APP D/E 
0'.APIPLE 4 

$PEED CATEGORY O HJNlMUM ACCEPTABLE OCH 
CONT UIUEI> 

I DENT DESCRl•flON '1•MET RES METRES 

A• 84 HILL A 400,00 100.00 
A•85 HILL A 400.00 400,00 
•·86 HILL A 400,00 600.00 
•·87 HILL A 400.00 800.00 
A·8JA HILL A 400.00 100,00 
A6•01 HILL 380, 00 -110.00 
A6·01 HILL 180,00 -119,00 
•6-03 HILL 280. 00 •147,00 
A6•04 HILL 180, 0 0 •247 .oo 
A·9J HILL A 100. 00 o.oo 
A-9/i HILL A 100.00 100.00 
A·9S Hill A 100,00 400,00 
A•96 HILL A 200.00 600.00 
A•97 HIU A 100.00 800.00 
A·9lA HILL A 200. 0 0 1 00, 00 
A6·0S H l Lt. 180.00 -81,00 
A6·06 HILL 180.00 ·141.00 
A6•07 HILL 180,00 •17S.OO u-, s TOWER 140,00 ·130,00 
A6•08 HILi. 80.00 ·85,00 
A6·09 MILL 80.00 ·140,00 
A6·10 li!LL 80 .oo -173,00 
A6·11 HJLl 60.00 -100.00 
A6•1 2 Hll\. 60.00 ·260,00 
A6·1J HILL 60,00 •271 .oo 
A6 ... 1 f. HILL -10.00 ·168.00 
•8·01 Lt.? ANTENNA •3196,17 o.oo 
A8·04 MAST •ll99,S4 •1611,74 

• REPRESENTS A RISK L!SS THAN 1.oe-15. 

Aooendix 4 

, 7 PAGE 

DATE NOV 01, 1962 
T!ME 12:41 :41 

JLS CATEGORY I 

ABOVE THRESHOLD &8 

,1 
METRES 

100,00 
400.00 
600,00 
800,00 
1 00. 00 

•105,00 
·80,00 

•119,00 
-147,00 

o.oo 
100.00 
400,00 
600,00 
800.00 
,oo.oo 
•60.00 
-81.00 

·141,00 
•1J0.00 

-60.00 
·81,00 

-140,00 
·62,00 

-100.00 
·260,00 
-10.00 

o.oo 
-1~11.74 

l 
Pl ET RES 

11.00 
31.00 
39. 00 
SO.OD 
18.00 
15.DO 
15.00 
11.00 
15,00 
,o.oo 
1 J. 00 
16.00 
19,00 
24.00 
11. 00 
1 I. 00 
11.00 
1 I. 00 
4 o. 00 
,1.00 
21.00 
15.00 
,s.oo 
11,00 
11.00 
15.00 
17 .oo 
11.00 

NET RES 

R lSK 

• 
• 

• 
1.IE•14 
1.8e-11 
7.2E-11 
1,JE•15

• 
2,IE-11 

• 
• 
• 

1.7£-14 
2. 7E•1Z 

• 
7.0E-10 
3, 8E-11 
9,9E-1J 

1.6E•11 
t.. 4E-1:5 

•
• 
• 
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V:l 9260. 4 l J/25/86 
Anpendix 4 

iESSA~i FOR: MR JOH~ OUSTACLE 

lHIS IS,, Slr~r~HY i:!EPORT FRor~ THE !CAO COLLISION RlSI( MODEL. 
A CO'·'PLETE REPORT 'JILL iH MI\ILEO T:') YOJ ON 
IT 15 ["'IPORTA.I\IT THAT J!H0fl'1..\T!ON 0/J THI} su:•HARY f.!EP;)RT BE (HECKE'> 
AGAltlST THE (,j"IPLEtE REPORT fHfVRE AtlY OFFJCl"L USE IS ~\ADE OF lT. 

REQUEST TITLE: 

YOUR R£F~RE'lCF: 
!CAO REFEH:1u: 

(R'1 ;,,Ar:UAL r:.oc 9,?74~A·~?0(, 
EXAMPLE l. 

FA~TASY AERQC,qQ'1[ 
CR'\ Exfl;,iPLE l. 

PART 

ORELI'.•111-lfliiY RESULTS r OR I LS CATEGORY 

SPEH 
C AT• 

0 
0 

TYPE 0 f P.EPOl'n 

SPEC tr IEO OCH 
:i\ l NI MIJ:~ ,CH 

OCA/H 
~UR ES 

60 
a, 

OT Al 
RI SIC 

1.1 E-('Jt. 
Q,.)E~O~ 

HiG:-lEST 
I DE NT 

A-6 ~ 
fl-? .s 

RI SI( 0•3STACLE 
IHSCRlPT ION 

HI LL 'HlLL A 

'I I Sr.: 
t.. q-JS 
~. H-:l :3 
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VN 8260.4U/25/86 Appendix 5 

Appendix 5. Collision Risk Model Error and Warning Limits 

A list of errors and warnings applying to entered parameters is shown in 
table 5-1. Errors prevent the use of the CRM; warnings do not. 

Error messages will appear when the CRM detects missing data, an invalid 
entry, or inconsistent parameters. If an error message occurs, verify that 
the items were entered correctly. If they were, the CRM cannot be used to 
evaluate the procedures. (Example: glide path angle is not between 2.5° 
and 3.5°.) ~ 

Warning messages will be given when limits are exceeded, but will not 
prevent the use of the CRM. 

Error l.imits W,m1in;: Limits 

Item 
Minimum Maxiirwm M1111mum 1'vlaximumDescriptionNo. ·-·· 

3.5°2.5"07 ILS glide palh angle 
12 m 20 m 

09 
OmILS reference datum height 08 

900 m 6 000 m 2 000 m 4 500 m 
10 

Distance between LLZ and THR 
60 m 170 m 250 m 

10· 
LLZ course width at THR 
LLZ course sector angJe 6' 

11 -100 m 4 000 m 
12 

THR elevation above MSL 
18 520 m" 

13• 
2400 mDistance rrom FAP to THR 

300 mGlide path height at termination or precision segment 
14A Distance between night paths of aeroplane wheels 

and GP antenna 10 m 
148 

Om 
Aeroplane wing semi-span Om 7m 50 m 

15 1% 2.5% 5%Missed approach climb gradient 
Om PANS-OPS CATI: 120m 

Vo\ II 
OCH above THR elevation 19 

CATll:60m 
Part 111 

Table214 
21 0 I 
23-26 

Total number of obstacles 
THR height -100 m 4 000 m 

25C. F Bearing 360" 
250,G 

0" 
Distance Om 

268, E Latitude (North or South) 0" 85" 
l6C, F (j•Longi1ude (East or West) 180" 
24-26' Difference between calculated and 

inpul LLZ to TH R di~tancc 100 m 10 m 

These \·alues :.ire not inrut: they are c:ill'ul:.ilcd within the CRM 
l ht" \.\Jm1ni will hi: proviJi.:d aho 1f lho: dbtan..:c from i"AP to TIIR '" inn<.',,'>CJ bqw1d l k ~20 m bcl\lthC thi.: F,\I' 1~ nol m..irkcU hr ,1 th 

Table 5-1. CR'! rrror an<' '·larnfog Li"its 
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