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Caribbean Loran coverage

1. During the recent deliberations on the United States position for the
special limited Caribbean Regional Air Navigation Meeting (ICAQ), the fol-
lowing comment was transmitted to the ACC by the U, S, ICAO representative:

" % & * thig meeting may fail in its allotted task unless:

(i) The United States will release to States, before the
meeting, its plans for Loran including charts showing
accuracy of fixing coverage;"

2. An official request has been sent to the Air Force and Coast Guard for
this information., This Office does mot believe that coverage based on
stations remaining classified in the Central American Area should be given
the ACC prior to Department of Defense authorization, but coverage based
on the present stations plus the coverage from AUTC 1, 2, 3, 4, and 5, knd
OMAN 1, 2, 3, 4, 5, and & can be furnished.

3. Therefore, it is requested that a chart displaying the requested information
based on the above stations be prepared as soon as possible, In view of the
fact that site acquisition at most of the sites is not complete, the final
prepared chart should only show coverages and not actual station locations;
although it is realized that the location of the stations may be derived from
the information displayed.
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"n the cther hand, the orerational requirement for r&.ur.q ceverage / 4,1
:an, in areas of high traffic density, be met by imrlementing in such areas $
roparly lecated.CONSOL station. Mcst CONSOL lines of position have an ' B
arcuracy hetweer. L degrees and 1,0 degrees with occasicnal readings up te 1}
1,5 degrees of 1.5 degrees. This is contrasted with the error syreadi for
IDHs of 7.5 degrees. One degree is seven miles at LOO miles distan~e and is v . .
consistent with lateral separation ATC needs in areas such as the Caritbesr, l‘
ONSUL, of courge, does operate as an NDBE in all directions from the facility ° r/
including the 1 sectors off the base line station where line of positicn ‘ /
data from CONSOL is deteriorated by lack or ability to discriminate the equi ',/ _
signal zone. For example, CONSOL stations located in southern Florida and )
Cuba will provide fixing capabilities of plus or minus 10 to 15 nautical Ay
miles within their significant coverage area over the congested routes in the'
area, NDB, on the other hand, would provide fixing capabilities of plus or t"
minus 35 to 55 nautical l:l.ln over the same pnrtim of the routes in the '
area, - - W
W

As shcwn above, there is, therefore, if the ap-r:..inml requirement 73’ 4
is to be met, a conclusive need rar CONSOL as a long distance navigaticnal aid n,
to supplement both the existing and the planned expanded LORAN coverage in the '/
“aribbean as well as the expanded and planned VOR and NDB coversge. The factor: ¥
iiscussed above are considered to justify the additional expenss of CONSOL \ :1
stations in certain locations in this specific area. 4

Although over-all area fixing service in the area or complete route
fixing service cannot at this time be economically obtained for the CAF region,
it appears that a significant improvement in the safety and efficiency of air
traffic control can be obtained for the most congested areas of the CAR region.
This area is defined roughly by a triangle, New Orleans, San Juan and a point
wast of Jamaica encompassing the Miami-Panama route, While it is not considerec
feasible at this time tc provide complete fixing service in the over—all ares
or in fact along all of the travelled routes of the Caribbean due to many
limiting factors, such as high noise area, cost and lack of an international
standard long distance aid, it is, however, feasible to substantially improve
ATC in scme of the more difficult high density areas, The highest demsity rou'-»

aret . a . .
® . Mami - Havana D\ deatotal, "‘"‘/“ﬂ"‘
Miami - Puerto Rico
Mani - Panama
New York - Puerto Rico (that portion in CAR)
foutes to the southeast from New Orleans fan cut as they preceed scuth to
such places as Barranguilla, hrnnlihn, Aruba, Curacao, Caracas, Fort of Spain
ani the Windward Islands,
‘Routes over the mainland t.hrough Mexico and Central Mmerice and along

the islands from St, Thomas to the Barbadcs can be served by short distance aids
and NDBa.
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It is clear that a major improvement in ATE can be achieved by
ntaining goed fixing in the convergence area triangle ocutlined by New
rleans, San Juan and Montego Gay. A 10 kw CONSOL station located in the
Tlorida Keys area with best line of position coverage east and west would
rovide good route lines from Miami to each of the following important nlaces;
Yew Urleans, Houston, Dallas, San Antonio, Brownsville and Mexico Cit
csress along the rocutes in the Tulf area "uul-::! be obtained by cross chacr.s
ith NDBs in service and progremmed along the U, S, Oulf Coast. In additicn,
341 flichts which must skirt military restricted areas along the U, 3, (ulf
Coast could use the south Florida CONSOL lines to establish the southern
boundaries of such areas,

An additional CONSOL located on the eastern tip of Cuba and oriented
to rrevide fixing in the area north and west of San Juan.also would provide
pood fixing service in the area south of the Jamaica=Puerto Rico line,

hey are in that part of the region having the greatest traffic density and
ihe lowest noise level (i.e. best CONSOL range). The area east of the Florides
coast on the San Juan to U, S. mainland routes is particularly good and will
give CONSOL fixing for Miami-New York, Nassau-New York, Ciudad Trujillo—New
York and San Juan to New York, so as to aveid traffic delays which will cceur
in the absence of a good navigational fixing service available for all aireraft

{ The efficiency of the recommended CONSOL locations is good since
L

l?
o The two CONSOL stations as proposed above would replace the high—

towerad NDE anticipated for Miami and South Caicos, apd—weuld-nel—necessitate

The two CONSOL stations, as stated above, to cover areas of high
traffic density, are being recommended at the Special Meeting for inclusion
in the CAR navigational aid plan, whereas, as discussed at the IIT CAR RAN
Meeting, CONSOL states were propcsed thoughout the region., Because of thie
limiting factors on CONSOL, such a® high noiss area, cost and lack of an
international standard long distance aid, CONSOL is being proposed only in
areas of high treffic density where accuracy is essential for ACT and navi-
pational purposes, DBecause of the lower traffic density in other areas of
the region, the accuracy requirement, though still a basic operational re-
quirement, is not as essential at this time as it is in the areas of high
traffic density,

1, During the discussion by the meeting on CONSOL, the delegation
should be guided by the discussion coéontained in paragraph 10 and should disccura
any attempt to solve the over-all problem with a CONSOL network system, but,
to alleviate the critical area fixing problem now existing in the areas of high
traffic density, the United States should indicate to the meeting that inm
reviewing the requirements of long distance aids in the Caribbean region, the
Us S. has concluded that implementation of a CONSOL facility in southern Flerid
and Cuba would materially aid in achieving the stated operaticnal reguirement

for area fixing coverage.

The United States should propose or support inclusion in the reziona’
navigational aid plan of the two CONSCOL facilities referred to in paragraph 10.
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10, An examination of the radic navigational aid plan developed
by the III CAi RAN Meeting indicates that with full implementation of this
plan there remains certain routes having gaps which are not covered. The
IT CA7 RAN Meeting recognized this fact that the special uiresent for
over-all fixing coverage in the Caribbean could not be by the short
distance naviga‘ional aid plan developed at the meeting and concluded there
was a requirement for long distance navigational aids in the region tc complate
the navigational aid plan., In this regard, the need has been stressed for
ICAD agreement on a long distance navigaticnal aid system that will satisfy
2 requiremsent which applies to all rcutes in the region not adequately ccvered
by short distance navigational aids., This requirement is for a single system
capable of use by all aircraft covering all such routes with a maximum degree
of reliability. Though an ICAO standard long distance aid has not been agread
upon, and appears unlikely for several years, ICA) has recognized as interim
long distance aids LORAN, high-powered NDBs and CONSOL. It is considered therc

is a need for immediate action to meet, as far as possible, the urgent sopecial
ruauiment in the HFGI'I and to cverccme the sericus mvigntiu@i IE i:'r' :
traffic control deficiencies now existing in the Cari .

The United States stated in the III CAR RAN Meeting that certain
L 'RAN coverage is now available in the Caribbean and complete LORAN coverage

is to be made available in the region pa 1958. ' : %
o r N e - it il bt i it _M“ e covera '
nor a

11 be avajlable by 195T e traffic congestion is stead
becoming more complex due to the introduction of more moderm and high speed
aireraft. Part of the complication results from the fact that many civil and
military aircraft either do not or gapnot effectively use LORAN in their
operations, For econromic and cmmg‘it is not practicable even to
require all transport aircraft to be so equipped, This is especially true of
non~scheduled executive and other transient aircraft which fly the Caribbean.
It appears further that for all practical purposes it is impossible, impractic
or economically not feasible to l(.‘-]'li'“ full LORAN equipment on all aircraft
which may operate in the Caribbean,” ‘ Trerefore, as a long distance aid, the
installation of high-powered NDbBs or CONSOL stations at certain locations
appears to be a bettser interim solution,ecsuse—ef—their—teeinicnl suttattTr
and-peady-averiiebittty, They would be capable of use by all aircraft flying
the Caribbean and capable of installation at locations where they can provide
positive fix information,

. Although the installation and operation of NDBs in the Caritbean wil)
be continued where needed, long distance NDBs, however, are not adequate to
meet the operational requirement of over—all fixing coverage for ATC purposes
as they do not provide sufficient accuracy for use in position fixing necessar.
for ATC purposes, Although NDBs are a necessary adjunct to the Caribbean air
navigational plan, they are considered unsatisfactory, im and of themselves,
in weeting the ATC operational requirement. In general, NDBs with ADF are
convenient and useful for homing purpcses along a stepping stone type of route.
In practice, however, ADF/NDBe lines of position for area fixing have about
plus or minus 7.5 degree error spread due to aircraft calibration errors,
magnetic compass errors,instrumentsl inaccuracies, and propagational irregu-
larities. Such a spread is not of sufficient accuracy to provide fixing
capabilities for necessary lateral separation required by ATC, particularly
in areas of high traffic density,
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The Meeting should recognize that frequency assigmments for
LF/MF aids, inclusing CONSOL, exre the responsibility of the individual
States in coordination with all other States concerned. The redio-
navigation aids plan developed by the Meeting should indicate coverage
required in mautical miles against NIE and long range nav aid facilities.



