
BIBLIOGRAPHIC DATA SHEET 1.CONTROL NUMBER 2. SUBJECT CLASSIFICATION (695)
PN-A9998 DPOO-OO-G788 _____TITLE AND SUBTITLE (240)The Yemen Arab Republic (YARG) pre-development studies; sub-project 
- Taiz Airport feasibili 

study
 
4. 'PERSONAL AUTHORS (100) 

5. CORPORATE AUTHORS (101) 

AID/SER/EIGR ; U.S. Federal Aviation Admin, 

6. DOCUMENT DATE (110) 7. NUMBER OF PAGES (120) 8. ARC NUMBER (170)1973 6 6p. 
 YE629.136. Y4 
9. REFERENCE ORGANIZATION (130). 

SER/ENGR
 
10. SUPPLEMENTARY NOTES (500) 

11. ABSTRACT (950) 

12. DESCRIPTORS (920) 

Feasibility 
Improvements
Design criteria 

Yemen Arab Reap 
A.- transportation 

Airports 
Structural analysis 

13. PROJECT NUMBER (I5) 

14. CONTRACT NO.(140) 15. CONTRACT 

SER/NGR TYPE (140) 

16. TYPE OF DOCUMENT (160) 

41 

AID 590-7 (10-79) 



,THEYEIM ARAB REPUBLIC 

AIRPORT'STUDY 

JU E, 1973 , s 

Project'Are~mnit No.
'TAR-73-104.3 : 



TEE YEMEN ARAB R~EPUBLIC (YARG) 

Pre-Development Studies 

SUB-PROJECT - TAIZ AIRPORT MRAIBILITY STUDY 

Project Agreement No., TAR-73.10463 

I. 	 Period of Study - May.,16 to June 11, 1973
 

INTRODUCTION
 

A. 	 Original Pro~ect Goal
 

The goal of this study was 
 to define the investment needed to bringthe Taiz Airport up to a condition that 	would support heavier trafficunder conditions of greater safety than are presently possible. 
B. 	 Scope of Work for Original Feasibility Study 

I. 	 Analyses of current and future traffic and general economic 
appraisal.

2. Adequacy of existing geometric layout of runways, taxiways and
aprons, and recommendations for changes, if required.
3. 
4. 	

Adequacy of existing structural improvements.Determination of requirements for commnications and airport
control equipment.
 

C. 	Revised Project Goals
 

Upon the arrival of the Study Team in YAR, a joint AID-Embassy briefingwas 	held for the Study Team. Based upon the background informationsupplied to the Team and the additional areas of the aviation programthat the USAID, Embassy and YARG desired the Team toof work for the 	 study, a new scopestudy was prepared. The 	major change in the study wasthe 	addition of the secondary airports (Barat,and 	Harib) which the 
Saadah, Al Beida, Ma'arebYARG wanted evaluated for 	potential development.This evaluation should include:
 

1. 	 Ad'!quacy of existing landing facilities and recommendation for
improvements.

2. Determination of requirements -for communications, meterology and
control equipment at all airports.
 

This report covers, to the extent possible within the period of the
study, the revised scope of work and or evaluation of the existing
airport, communications and navigational systems in YARG with recommendations for future improvements.
 



D. Economic/Social Feasibility Study 
An attempt was made to gather data on currentand revenue and projected traffic 
was not 

for the Yemen Airline operations. Unfortunately,enough time available to identify there 
data. or locate sourcesThe data which was for this 
obtained from the YARC's 

located is included in Appendix C and was 
Year 

Central Planning Organization's "StatisticalBook - 1972" which was published in May 1973.
 
The forthcoming 
Yemen Airlin.es study, to be performed by aTechnical Assistance Pan AmoricanTeam, should be able tooperations identify past airlineand provide a reasonable forecast of' fluture airlinn and airport support facilities required in YARG. 

E. Stud Team 

Ronald M. Henrikson, Airport Engineer, SER/EflGR/OP, AID/W 
Frederic Hartquist, Chief Technical Assistance Staff; International
 
Aviation Affairs, FAA/W
 
Richard Barner, 
 Flight Standards Service, FAA/W 

http:Airlin.es
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S1 
I.Sumr 

Although this survey 
was instituted to cover only the Taiz Airport,
later expanded to include four additional airports, the report hasbeen prepared covering requirements
1irtions of an 

for the basic airport/airwayaviation system within the YAR. Therecommendations report then includesfor the physical airport facilitias, navigational aidsfor both enroute operations and terminal approachs, conmunications,electrical power, air traffic control and personnel training. Delineating of airways is basic to the airways system but airway designations
are not included as this is considered beyond the scope of this study.
 
At this time the YAR has three airports designated as International, is;
Sanaa, Taiz and Hodeida. 
Of these, the Team believes that only Sanaashould be improved to fully meet ICAO Standards for International Airports. 
The latter two locations could be designated as "Regional International Airports". 
For these two locations there is no forseeable
(next 5 year6) requirement for night operations or, for larger terminalbuildings than presently exist. 
 For this reason our recommendations
for Taiz Airport do not include runway or approach lighting. 
No detailed
recommendations are made for physical improvements to the Hodeida Airport
but the runway is in need of re-surfacing. This is a joint use airport,
with the military serving as airport operator and prime user.
International Airport is The Sanaaof minor interest, insofar as this report isconcerned, as it is presently being improved to ICAO Standards for an
International Airport under a Federal Republic of Germany loan project.
 

A few years ago the YARG prepared a comprehensive plan for developmentof a suitable airport at Taiz, implemented and partially completed it
before financial and civil difficulties brought work to a halt. 
The
completion of this original plan, modified to current requirements, is
essential if the Taiz area is to realize the economic and social benefits
derivable from reliable air service. 
However, because of the large amount
of work already done on the Taiz Airport only relatively minor improvements
are now needed. 
Pavirr, of the 400 meter over-run on the existing runway,
grading of runway shoulders and the safety area off the approach end ofrunway 19 and, installoition of reliable navigational aids will make it
suitable for use as ar instrument runway. However, there will be timeswhen flight operations, either visual or instrument, cannot be conducted
safely from this runway due to strong cross-winds. 
But, the present and
projected volume of air traffic does not presently justify recommending
construction of the "primary" runway (east-west) for use during those
periods of high cross-winds on runway 01-19.
 
The inadequacy of provisions for domestic air service is considered one
of the major deficiencies of the aviation system in the YAR. 
At this time
domestic service is provided routinely only between Sanaa and Taiz. 
Routine
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air service between other locations in the YAR can appreciably advance
the over-all development progress of the YAR but is not presently

feasible because of lack of suitable airport facilities. The existing

air strips at Barat, Saadah, Ma'areb and Al Beida were viewed but arenot satisfactory for scheduled air service on a continuing basis. Non,have facilities for providing any type of service(s) to passengers oraircraft. This report then includes recommendations for improving theseair strips and for providing the basic facilities needed for safely
operating aircraft to these locations. Also, reccmmendations are included

for providing the basic air navigational facilities (VOR/DME and NDB)
needed for providing enroute guidance to aircraft operating within the
 
YAR airspace. 

Investigation of the existent communications between ground stationsand ground stations/aircraft indicate considerable equipment improvement
is needed before reliable communications can be attained. 
Closely related
to the equipment needs is the need for a sufficient number of trained

personnel for operating and maintaining the equipment. 
This also applies
to the personnel needed for instituting control of air traffic for assuringthe safety of aircraft operating within the YAR airspace. 

Several methods for accomplishing the recommended airport/airways improvements project were evaluated. The method recommended for airport improve
ments (see part X, section l.A), basically force accoint with limited

technical expertise in construction and installation, was chosen because
it is lowest in cost. If adequate financial support from donor nations

is available, the recommended progran could be implemented under a conventional type of capital improvement project (detailed project design

plans and specifications, construction by international contractors and
supervision of construction by a consulting Engineering Firm).
latter method of project development 

This 
would result in the project beingcompleted faster but would also increase the costs of the project two to
 

three times over the recommended method.
 

II. Evaluation of Airport Sites
 

A. Taiz Airport
 

The existing airport was developed by the YARG, unaer the Taiz District

Highway Authority, using a combination of local contractors and High
way Authority equipment and personnel. This combiration provided a
 
near ideal combination for sound construction work at minimum cost.
 

The original airport Master Plan provided for the development of two 
runways. The main runway (07-25) would be 400 meters long by 45 meturswide and was to be designated the instrument runway. The secondary
runway (01-19) was designed to be 2800 long bymeters 45 meters wide.Only part of phase 1 of the p:oject wa& completed due to delays caused
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by Political disturbances and lack of finances.(secondary runway) is 2400 meters long rather than the planned 2800meter length. 
The Present runway 

the grading, sub-basemeters (1300') of runway 
and base for an additional 400has been completed butnot installed. asphltic pavementAlso, the grading, sub-base and base for the complete
terminal apron was installed butment was only a portionlaid. of the asphalt pave-The aircraft maintenancefor the siding and floor. 

hangar was completed exceptFor the proposed main runway,was graded with 1400 metersa partial placement of the sub-base and base.work was done during the period 1.968 
All the 

- 1970. 
I. The physical characteristics of the Taiz Airport at this time are: 

a. 
One runway (01-19) 
- 2400 m (7875') x 45mb. Overrun area (148') pavod
- south ena, 400 m (1315') r 1OOM (328'), gravolc. Sub-base laid for main runway (07-25),d. Taxiway - 140Om x 50mfrom runway to apron, 2 72.5m xe. Apron - 22.5m, paved220m x 130m gravel base of which lOOm xf. Wind sock - 50m paved
installed between runway and terminal area
g. Terminal building 
-
stone, adequate size for present traffic
h. Electrical power -supplied by diesel generators. 
Unreliable
 
(see Section IV. B.l.f.)
i. Fire/crash  4 - Bay building, but no usable equipment.


J. Runway lights 
- nonek. Navigational aids 
-

1. 

none reliable (see Section IV.B.I.a.)
Communications 
- very limited (See Section IV.B.I.b. and a.)
m. Hangar  70% complete, needu siding and floor. 

2. Site data
 

a. Mean maximum temperature (ART) - 310 C.b. Elevation 
-
1350 meters (4430')
c. Soil  silty clay, FAA class F9

d. Pavement thickness
 

(l) Suxface  asphalt concrete - 7.6cn/3"Base Course - crushed rock  15c'-6", CBR-803)4Sub-base 
- quarry run rock - 10 /40", CBR-35Sub-grade 
-
silty clay, CBR-5-7
Strength 
- LCN 60 (ICAO appraisal) 
3. Runway Length Requirements (standard air 4430 ft. above SL)
 

For typical short range 
operations such as conducted from Taiz: 

Taiz - Asmara 330 nm
Taiz - Sanaa 115 imm
Taiz - 1Lodeida 100 nm
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Aircraft Weight, typical -unway required 

DC-3 25,200 lbs. ft70m
450 arox.DC-6B 88,000 lbs. 5000 ft approx. 1525m)
B-720 175,000 lbs. 
 5250 ft approx. 1600 m)B-737 
 98,000 lbs. 
 7520 ft (approx. 2210m)
 

4. Major Deficiencies:
 
Il Lack of reliable comunication and navigational aids 

Inadequate power and water supply

Incomplete development of landing facilities
Lack of adequate airport operations staff

Poor airport security 

5. Needed Improvements:
 

a. (1) Widening of landing strip to 150m width, 2j% maximum transverse
 
gradient

(2) Seeding of graded shotlders
(3) Enlargement of Terminal apron: 3-4 inch asphaltic pavement on top
of existing base

4 Paving of 400m runway overrun to handle jet aircraftConstruction of turn-around areas 
6 

at each end of the runwayGrading of north end of the runway to remove terrain obstructions
 
7 Relocation of airport security fence
 

b. Fire/Crash Equipment
 

(i) Existing equipment - hand extinguishers and one inoperable dry
chemical truck

(2) Needed equipment 2 ea. 1,000 gallon water/foam pumper trucks

plus portable dry powder units.
 

To provide for the safer operation of aircraft the landing strip should
be widened as noted above. 
The width of the strip as originally constructed was 
65-70m, with pavement 45m wide and, with 15-20m wide graded
shoulders along each side of the pavement. 
The shoulders have not been
maintained so many ditches exist, created by erosion and, many smalltrees and brush from uncontrolled growth. (AYemen Airlines DC-3 was
lost at Taiz when the aircraft ran off the paved strip and struck aditch on the shoulder). The widening of the landing strip may becomplicated by a question of who owns the land needed for the expansion. Highway Authority personnel who built the airport state thelocal farmers were paid for the land when the airport was built. Localfarmers claim this was not and still farm whatso is supposedly airport
property.
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None No taxiway None 
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After generator speed turn-off 
started) and end of run-

way. south end 

Partially 
Designation & 
Threshold 
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No 1 Dry 

Powder Truck 
(not usable) 
1 Water 
Truck 
5,000 gal. 

3enzine 
100/130 
Nc Jet 

Operation 

Benzine 

100/130 
No. JP-l 
Nc. JP-4 

Not 
Applicable 

None 



B. Dcomestic Airports (Barat, Ma'areb, S&adah and Al Beida) 
The airstrips at these locations
stretches of ground, 

consist of reasonably leveloutlined with fuel drums,white, rocks paintedor covered with a thin layer of volcanic cinders.has a wind-sock erected upon a 3 to 4 meter high pole. 
Each 

Becauseof the erratic rainfall and the altitude of these fields, all
landing strips lack vegetation cover and are subject to wind
and water erosion rendering them freqtently unusable under wet
conditions. 
Detailed data on the wind and temperature conditions
at the interior airports is not presently available. 
The recomnended
project implementation plan would provide initially for construction
work to begin at Taiz. Concurrently, collection of weather data
would commence at the interior airports. 
By the time work is tostart at these airports, sufficient data can be available to correctly
orient the runway rt each location.
 

During the inspection of these airstrips the visibility was reduced
to about 2 miles due to dust and about twenty or thirty minutes was
spent in searching for the Barat airstrips (three were pointed out).
Without a pilot thoroughly familiar with the area these airstrips
would not be locatable. In any event, the Barat airstrips appearedto be identifiable only by wheel marks from previous landings. 

III. Preliminary Airport Design Criteria
 

A. General:
 

The Yemen Arab Republic is a mountainous country locatedwest coast along theof the 
140 - 170 

southern half of the Arabian peninsula, latitudenorth of the equator. There are three distinctRed Sea Coastal strip; areas: thethe highlands
8,ooo of the interior, ranging fromto 12,000 feet; and the eastern mountainous area, tapering off
into the so-called Empty Quarter
strip is 

of the Arabian Peninsula. coastalhot and humid in the The 
summer and mild inhighlands are mild the 

the winter. The centralyear around, with rainfall ranging from 15 to20 inches in the north to 32 inches in the south.
country is The area of theaproximately 75,000 square miles but the eastern boundaryis not well defined.
 

B. Aircraft Serving Yemen 

Currently, there are six carriers serving Yemen. They are: YemenAirlines (DC-3, DC-6), Saudi Airlines (B-737), Djibouti Airlines (DC-3),
Alycmda Airlines (DC-3), Ethiopian Airlines (DC-6) and Aeroflot (IL-18).These carrierr; operate from one or more uf the three principal cities -Sanaa, Taiz and Hodeida. 
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To properly design an airport system for Yemen, definite criteria on
the type of aircraft to be utilized must be known. 
Presently, Yemen
Airlines is operating DC-3 and DC-6 aircraft, 
Future expansion pi1nsfor the airline have not been finalized but studies have been completed
or are in procets for use of several varied types of aircraft, i.e. F-2y,
B-737, B-720 anet CV 340. 
For the purposes of this study it is projected

that:
 

2. Internatiomil service will be provided from Sanaa and Hodeida airportswhich have sufficient runway length to accommodate the previously

mentioned aircraft.
 

2. That domestic and regional services between Taiz, Saaa, Hodeida,
Aden, Djibouti and Asara will be provided by DC-3, DC-6 and B-737
aircraft. 

3. That domestic service provided from Saadah, Barat, Ma'areb and Al-Beida
would be provided by aircraft with operational characteristics similar
to DC-3's and DC-6's.
 

C. Temperature, Altitude and Wind Datn 

Reliable temperature and wind data are not available from any airport
site other than Sanaa and Hodeida. 
Data on tempersture for Taiz wasobtained during the period 1962-68, but the wind data obtained was
from the old airport site, 15 km away and adjacent to a mountain, and
is not considered representative of the conditions found at the new
airport in the center of the valley. 
Extensive interviews with pilots
in Yemen and local farmers living near any proposed airport location
on their past experiences with wind velocity and direction will berequired before a reasonable judgement can be made cn the orientation
 
of any new runway.
 

Exact data on each airport's location, other than the three existing
airports, is unavailable. 
Accurate information on latitude, longitude
and elevation will need to be obtained for each potential airport site
selected for development.
 

Temperature data is iuavailable but reasonable estimates of average
mean temperature can be made.
 

D. Soil Data
 

There is no existing soil data for new airport locations. 
Initial
layout and design surveys will have to include the collecting of
adequate samples of soil to properly identify the existing ground andto design the thicknesfj of' pavement necessary to support the critical(design) aircraft. Adc-quate soils laboratory f'acilities are availableat the District Highway Authority to properly test the soil samples.
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E. Domestic Airports
 

The basic design criteria for the domestic airports should follow the
"International Standards and Recommended Practices" 
for AERODONES,
Annex 14" as published by the International Civil Aviation Organization.
For the critical (design) aircraft, DC-6 (see para. B-3, preceeding),
the following design criteria should be utilized:
 

1. Runway
 

(a) Length  dependent upon actual airport elevation and temperature.
Will vary between 1400 meters at sea level to 1800 meters at6000 feet above sea level.
 

(b) Width - ICAO class "C", 30m (100 ft.)
 
(c) Strength  25,000 lbs. single wheel loading.
 

(d)Slope  1.5% maximum longitudinal.
 

(e) Surface - Asphalt 3 inches thick.
 

(f) Base - Stone, thickness dependent upon type of subsoil.
 
(g) Marking -
Basic, numbers plus I ft. wide centerline color white.
 

2. Landing Strip
 

(a) Length - 60 m beyond the ends of the runway 
(b) Width  75m (250 ft.) each side of the runway center line.
 
(c) Clearing and grading  60m (200 ft.) 
each side of center line should
be cleared and graded.
 

(d) Transverse Slope 
-
Should be adequate to prevent the accumulation
of water on the surface but should not exceed 2.5% except for the
first 3m (10 ft.) outward from the runway edge where the slope may
be as great as 5% to facilitate drainage.
 

3. Taxiway
 

(a) Width - 15m (50ft.) 

(b) Length - Dependent upon location, minimum recommended distance
between runway center 1li c and edge of apron is 120m (400 ft.).
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F. Fire/Rescue Requirements
 

I. General
 

In the United States, the Federal Aviation Administration (FAA) established a system of indexing airports that are regularly served by
scheduled air carriers operating aircraft for public convenience. 
The
airport index is determined by the length of the aircraft serving the
airport and the frequency of such operation.
 

The fire fighting and rescue equipment must be capable of rapid access
to any portion of the airport used for landing, takeoff and surface
manuevering of aircraft. 
 The minimum amount of fire extinguishing
agent(s) required for each index is specified in Federal Air Regulation
(FAR) 139.49 together with the minimum number of vehicles required to
transport the agent(s). There are a number of combinations of vehicles
and agents which will comply with these recuirements. In addition to
the combinations specified, other combinations of vehicles may also be
capable of performing the required service. 
These alternate combinations
should be given full consideration when actual equipment selection is
made. 
Each piece of fire/rescue equipment should be provided with a
complete set of protective clothing for the required crew. 
A complete
set should include: 
 a proximity suit consisting of a coat, trousers,boots, gloves and hood, @ $250-300. In addition, each truck should beequipped with the rescue equipment as listed in the enclosed page 9AC 150/5210-6B, at an estimated cost of $2500. 
from 

II. Fire Extinguishing Agents and Equipment
 

1. Index I Airports - Aircraft length less than 90 ft. 
(DC-3,
CV-340/54o, F-27, FH-227, M-404, and Viscount V-745 series
 
aircraft).
 

a. 
Total Minimum Quantities of Extinguishing Agents
 

(i) Pounds of dry chemical - 500
(ii) 450 pound drr chemical 50 gallons AFF' 9 (Aqueous Film
 
Forming Foam)


b. Water/Foam Trucks - (None required)
 
c. Equipment description


(i) Lightweight dry chemical truck. 
Can be installed in a
combination dry chemical/rescue vehicle or skidmounted
and installed on a pickup truck, either two-or-four
 
wheel drive.
 

d. Cost CIF YAR
(i)Dry chemical/rescue vehicle 
- $35,000

ii) Pickup skid mounted dry chemical unit - $15,000
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2. 	Index II Airports - Aircraft length more than 90 ft. but less
than 126 ft. 
 (BAC-lI.t, B-737, SE-210/310, DC-6, Dc-7, Dc-9 
and 	L-1049 Series aircraft).
 

a. 
Total Minimum Quantities of Extinghishing Agent

(i) Pounds of dry chemical - 300
 
ii) Gallons of water 
- 1500
 

b. 	Water/Foam Trucks: 
 Capacity

(i) Gallons - 500 1 unit - lunit - 1000 

)GPM - 750 

c. 	Estimated Equipment Costs for CIF, YA, TAIZ and SANAA
 

Basic of Selection
 
and
 

Combinations
 

Quantities/trucks/costs 
 Quantities/trucks/costs

based on the use of 
 based on the use of AFFF
protein foam per Part 
 (Aqueous Film Forming Foam)
139.49(b)(2) 
 per 	139.49 (c)(1)
 

One 	500 gal - 300# truck $35,000 One 500 gal 
- 300# truck $35,000
One 	1000 gal. truck $50,000-70,000 
 One 	700 gal. truck 45,000

(Note: 5O 000 in assembly typc
truck and 17O,00O is custom built.) 
 TOTAL ........ $8oooo
 

Estimated Cost of Extinguishing Agents
 

Type Agent Quantity/Unit
 
Foams
 

Aqueous Film Forming Foam 6%type 48-1o sau o,Aqueous Film Forming Foam 3%type g4416ga.lloi
Protein Foam 
 6% type 	 $4.25 gallonProtein Foam 
 3% type 	 15.50 gallon
 

Dry 	Chemical Powders 

Potassium Bicarbonate (Purple K or PKP) 
 $ 0.50 pound
Monoammonium Phosphate (MAP 
or ABC) 
 0.47
Sodium Bicarbonate Base 
 .16 " Potassium Chloride (Super K) 
 .45 " 
Potassium Monnex (ICI) 
 1.00 " 



Description of Equipment 

N.leUfred
 

Sledge hwnmer, 8 pound size.
Shovel, D-handle type, round point type
Lanterns, electric hand type, 6 V battery, to throw?
1,000 ft. light beams 

Pike, pole, 12 ft. length 2
 
Crowbar, pinch point type, 60 inches long 	

3 
One set of the following forcible entry tools in a canvas	 

3. 

roll with pockets and straps:
Bolt cutter, 36 inches long, 9/16 inch cutting capacity
Wrecking bary goosneck type with claw 
1
 

Cold chisel, 8 x 1 inch I
 
I
Cutter, aircraft cable; Aircraft Tool Company,
At-501C, or equal
 

Flashlight, 2-cell explosion proof type
Fastening tools for aircraft access panels 

3 

Screwdriver, double grip type, 18 x 1/2 inch 
2 
I
"V" blade rescue knife, W.S. Darley & Co.,
#RN-2 or equal 

Blades, spare for rescue knife I
6
Axe, hand type, metal cutting insulated handle 
 6
 

Pliers, lineman's type 8 -inch, insulated handles
Ball peen hammer, 1V pound
Screwdriver, 	 i
blade type 8 x 3/16 inch
 

Screwdrivers, phillip type, sizes 2 & 3
Hacksaw, pi.itol grip, 12 inch with one dozen
 
2
assorted blades 


Sheetmetal shears 	 I 
Hydraulic reacue ket (forcing tool) 
 I
 
Portable, metal-cutting, circular type saw, preferably 

1
 
gasoline-driven engine


Dry chemical extinguishers having a minimum UL rating 
I
 

of 80:BC 

First aid kit, appropriate for crash truck crews, 

2 
5 - 10 person unit size 

Extension ladder, 2 section folding "A" type, capable ofbeing extended i8 ft, or flat type step ladder 18 ft.3
long preferably of light-weight alloy, 24 inch minimum
width and mounted in quick release brackets on the apparatus 1
Air operated metal chisel--may be operated by the use of
bottles designed for breathing equipment.
BreathirZ equipment, preferably of compressed air type 	
I
 
1 for each crew
 

position on 
each truck 

AC150/5210-6B Page 9
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IV. Evaluation of Air Traffic Control Service and 	RelatedEquiUet 

A. 	 Air Traffic Control 

There is no acceptable control of air traffic at the airports inthe EAR, or within the YAR airspace. Even when the air/groundcommunications equipment is operational in the towers at Sana'a,Taiz and Hodeida, the-tower instructions to aircraft are merelyadvisory. Aircraft operate only under visual flight conditions. 

At Sana'a the tower advises aircraft taking off or approaching toland the whereabouts of other known traffic in the air or on the
ground, and estimates the wind direction and velocity by observing
a wind sock. It was noted on two occasions at Sana'a that DC-3 aircraft which had just landed on Runway 36 and were back-tracking onthe runway to the turn-off had necessitated approaching B-737'sto circle before landing. The advisory service is barely adequateif the communications are good, but no record of traffic positions
is logged by the Sana'a tower.
 

At Hodeida, the tower (civilian) on top of the terminal building

uses a 
hand operated anemometer for determining the wind velocity

with direction by observation of a wind/sock. The Hodeida tower
advises traffic positions of aircraft inthe vicinity of the airport, but does not use logs or "strips". The military has a separatetower between the terminal building and the northeast end of runway
4-22, and it is not known whether instrument operation based on
the NDB's located at one kilometer and four kilometers on the
upproach to runway 22 is controlled from the military tower.
 

At Taiz, the tower is located on top of the terminal building. The
controller refers to the wind sock to estimate the wind direction

and 	velocity. 
He advises traffic positions for visual meterological

operation and logs all arrivals and departures on a daily basis.
 

Development of the airspace system, and the control of aircraft
using the airspace is essential if aircraft operations within the
YAR 	are to be conducted safely. 
At this time there are no desig
nated instrument routes, no minimum reception altitudes for use
of electronic guidance on routes, no minimum crossing altitudes
to clear mountainous terrain in climb, no minimu 
enroute cruising
altitudes and no airport instrument altitudes or minimum descent
altitudes for non-precision facilities. 
 "Non-precision" herein
applies and is applicable in the YAR to NDB's at present, and VOR's
 
in the immediate future.
 

13. 	 Air Navigational Aids, Communication Services, Meterological Services 
and 	Electrical Aids
 

Serious deficiencies exist in all four of the categories of services
 



included in this heading. These deficiencieswide are attributed to avariation in the source of the equipment,inadequate test equipment and, 
lack of spare part*i,

inexperience of maintenance personnel. 
The electronics equipment is of Russian,manufacture. East German, U.S.Some is and U.K.quite old and its maintenance even with spareparts available would probably be difficult for well-qualified technicians. Reportedly, spare parts are unavailableRussian and East German to the YARG for theequipment. A physical survey of all airnavigational, communication, meterological instrumentspower operating equipment and electricalat Taiz,

made during 
Sana'a and Hodeida airports wasthe period May 19 through 25 with findings aj follows: 

1. Taiz Airport
(a) Navigationas1 Aid Equipment
1. NDB. Pow- r Output unkmown, Russian equipment. No sparuparts available, no instruction books.
 

This equipment is reported to be erratically operational.
It is turned on only upon request by an aircraft pilot.
The time from request to operatL-nal availability is estimated as 10 minutes minimum. 
This may be one reason
the facility io operationally cc'eatic, as the equipmentis very old and probably takes -onsidckrable a time to reachstable operating condition. It may not havethis before the user no longer has need 
time to do 

ior it. Also,and reportedly, the equipment frequentLy fails to respond
when turned on due to problems with the equipment powersupply or with the airlort electrical power generators.
 

(b) VHF Air/Ground Communications Equipment
1. 1 ea. VHF Transmitter, Collins 242F5, with 214Ss Power
Supply (ul /23ov).


2. 1 ea. VHF Receiver, Collins 51M8

3. 1 ea. Microphone
4. 1 ea. Loudspeaker, mounted in top of equipment 
- rack.
5. 2 ea. VHF Transmitters, 250W, h-channel, Russian, not


operative, no spares.
6. 2 ea. VIF Receivers, Russian, not operative, no spares.

The above items (1), (2), (3), and (4)operated satisfactorily during
one visit to the Taiz Airport control tower but, on the second visit,
vas not operative. The Controller on duty stated the range of this
equipment, when operating, is about 25 miles.
providing, It is intermittentlyto some extent, the service for which it is intended. 
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(c) igh frequency: Point-to-poilt.I.1 Comzucationsea. Transmitter, 100 watt, RT (East German) transmissions Al2. 1 A3,ea. Receiver, RPT.no spares.Not operative at time of visit, no
spares. 
This equipment has reportedly been out of servicnfor about one month due to rarts failure in the receiver.When operative it is used for communicating by Al (ManULitelegraphy) or A3 (voice) 'withSana a 
Hodeida, Aden,
Djibouti, Asmara, Addis Ababa and Jeddah.
 
(C) Meterological Instruments
1. 1 ea. Wind direction and velocity instrument.
not operative. Russian,
No meterological information is provided
to aircraft, other than estimated wind direction and
velocity, determined -fromobservation of a 
wind sock.
 

(e) Test Equipment1. 1 ea. Tube checker. Weston model 9812. 1 ea. 1F Generator, Phillips PM5321, 0.J.5 mhz & 88-108 mhz
3. 1 ea. LF Generator, Phillips PM].00/O4.1000, 1-10-245v 15 -150Ehz xl-lO-lO0
4. 1 ea. Oscill )scope, Phillips PV3200, 0 -l10iz. 110-220VThe tube checker, item (1), isreportedly 10 years old,and has not been used for several years. It requires 1lOVpower and a step-down transforiwr is not available.
(2), (3), and (4) Itemsare new equipments.
 

(f) Electrical Power Generating Equipment
1. 1 ea. Engine-generator, diesel driven, 20KVA,1500 RPMN. 390V 30, 50 hz,
2. 1 ea. Engine-generator, 

50 hz, 
diesel driven, IOOKVA, 400-230V, 30-4W,1500 RPM3. 2 ea. Engine-generator, diesel driven, 860KVA, 400/231V, V,50HZItems (1)and (2)are located ina structure about 200 meters from the


terminal buildinL1, with overhead wiring20KVA unit, item (1), was operating during 
to 

-the 
the 

visit 
terminal building. The
 

to Taiz. The 1 vis
 
turned on for demonstration purposes and within 5 minutes the temperatureof the 
 rose 60C.unit, The NDB was thenitem (2), wa:o shut down.reportedly inoperative The 100 KVAdue to a for the month priorfailure in the generator section. to our visitThe generator hadinSana'a, returned to Taiz and reinstalled, oeen repaired

i This unit was
Va-£atorily ua;ries built in 1971 and reportedly satis

r.zto.cd tc operation. but the unit had not yet been 
the full airport load.
tr-. of a capnarity well beyond the 

The two 860KVA uaits, item (3),forseeablejo,,jir at requirementsthe Taiz airport. for electricalThey are new and, thebJ4(cn operated for engines reported.y havea 16 day test period, although theC'11plete. They are located in a installation is notbuilding approximately 1 fromd-lometer 

http:r.zto.cd
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the 	terminal building, and a distribution system has not been placed.
 

2. 	Sana'a Airport

(a) Navigational Aid Equipment


1. 	1 ea. Locator (low power NDB), 80 watts. 
Equipment on
temporary loan from Saudi Arabia. 
Located about 71 KM
on approach to runway 36, to left of extended C/L.
Maintained by Cable & Wireless Co. personnel.
 

(b) VHF Air/Ground Communications
 
1. 	1 ea. VHF Transmitter, Collins 242F5, with 248PS Power
 

Supply, 115/23oV.

2. 	1 ea. VHF Receiver, Collins 51M8
3. 	1 ea. Microphone, Electro-Voice 205STr, differential
4. 	1 ea. Loudspeaker, mounted it top of oquipment 
 rack
5. 	 1 ea. VBF Transceiver, Park Air Electronics 25A/SS
6. 	1 ea. Headset/microphone, "pAhE"
 

All 	above items operable, but reportedly no spare parts for items (i)
and 	(2). The reported coverage for items (1) and (2) is 85 miles and,

for 	item (5) is 45 miles.
 

(c) High Frequency, Point-to-Point Communications Equipment
1. 	1 ea. Transmitter, RFT, (East German), 100W, Transmissions
 
A1/A3
 

2. 	1 ea. Receiver, RET
3. 	2 ca. Transmitter, Collins type 50K model 15, 300W/Al and
 
250W/A3 2-30Mhz, 115V, 60hz, 10
4. 	2 ca. Receivers, Hammarlund model SP-600, 0.54-54 Mhz


5. 	2 ca. Speech amplifiers, Collins type 177L-2
6. 	1 ea. Microphone, differential, Electro-Voice type 205

7. 	.1ca. Hfeadset, ANB-HI
 
8. 	1 ca. Loudspeaker, oval, 8"x4"

9. 1 ea. Rack, equipment, 72", containing above items (4),(5),

and (8). 

Items (1) and (2) are used for voice communications with Addis Ababa,
Asmara, Djibouti, Khartoum, Aden and Jeddah. 
Also for manuaj communications
with Taiz and Hodeida. Considerable ignition noise from nearby vehicles
was noted during the visit. 
 Items (3) through (9)were provided to YARG
by Saudi Arabia about two years ago. 
The 	installation is incomplete and
i, riot presently usable. 
Completion of the installation and maintenance
,f the equipme, thereafter probably requires technical assistan e fromrotzido the YARG. 

(d) Meteorological Instruments
 

No meteorological information is provided to aircraft other than
estimated wind direction and velocity, determined from observation
 
of a wind sock.
 



(e) Test Equipment
 

None noted. Maintenance of electronic equipment is by an
Electronics Technician from Ministry of Comrnications in

downtown Sana'a.
 

() Electrical Power Operating Equipment

1. 	2 ea. Engine-generator, 4wKVA, 220V, 50 hz.
2. 	1 ea. Engine-generator Honda E1500, 1.25KVA, 220V, 50 hz,


12/24v, 2.4A.
 
The 1.25CVA unit, item (2), is reportedly used only for charging the 12V
battery which powers the VHF Park Air Eectronica Transceiver In the Tower.
 
3. 	Hodeida Airport (This airport may b(! 'onsider,)d Joint uat:military), 	 ((':IvilJan/although it is primarily a ni
lli.itry airport.
by military and, 	 T1. .I Yrunagod,(operation and maintenancc

is VIall cJ.ectronic.s equipment by military jersonnel. The D,,.I'i.L-it ulf Civil Avial.J,,, ]huone 	man based here carrying the 	title "1iru,.tor u 'Airport.")(a) Navigational Aid Equipment
1. 	2 ca. NDB, Russian. One reportedly 100 watt, the other 40 watt.
The 	10OW facility is situated 4M 
and 40W facility 11N from the approach
end of runway 22, on the extended runway C/L.
 

(b) VHF Air/Ground Communications Equipment

1. 	1 ea. VHF Transceiver, Park Air Electronics 25A/Sp
2. 
Unknown quantity and type of VHF equipment in Military


Control Tower
 

Item (1) is located in the control tower atop the terminal building.
Reportedly, it is used during periods when the airport is not being used
for military flying activities. 
The 	control tower on the terminal building
is not adequate for its intended purpose.
 

(c) High Frequency, Point-to-Point Conmtnications Equipment
1. 	1 ea. Transmitter, RFP 
 (East German), 10OW-30OW-IOOOW
 
2. 	1 ea. Receiver RFR
3. 	Unknown quantity and type of other P/P equipment operated


by military.
 

Items (1) and (2) are located in an equipment room situated under the
airport control tower atop the terminal building. The installation of
the 	equipment has not been completed aed the equipment Js not presently

operable. 

(d) Meteorological Equipment

1. 	Anemometer, hand held, Russian
 

No meteorological information is provided to aircraft, other than wind
direction and velocity. 
W-'velocity determined by item (i) and, direction by observation of winq sock.
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It is ilot known whether or notavailable from the 
other meteorological information ismilitary control tower located between the terminal

building and the runway. 

(e) Test Equipment 

None noted.
 

(f) Electrical Power
 

Provided from the City of Hodeida electrical system. 
C. Evaluation of ATC and Technical Personnal 

An adequate number of technical personnel are included in the Taiz
airport staffing, including one Chief of Radio and Engineering, twoelectronic technicians and one diesel mechanic. 
Reportedly, the two
electroni, technicians had completed, several years ago, the basic
radio technicians course at the ICAO training center in Cairo. 
Since
then opportunities for fully utilizing their training, or for advancing
their skills, have been minimal. 
Each appeared to be interested in improving his technical capabilities and, in improving the reliability
of the various equipments at Taiz Airport. 
However, there also seemed
to be a more or less resigned acceptance of the eqaipment operational
deficiencies existent at the time. 
This could be attributable to the
difficulties, reportedly always existent, in securing replacement parts
for the equipment. 
There are undoubtedly other factors contributive to
the technicians attitudes.
 

An Electronics Technician headquartered at the Ministry of Communications
in Sana'a reportedly is responsible for maintaining the electronic equipment presently installed at Sana'a Airport and, again reportedly, is without adequate test equipment or work space. 
It is considered probable that
little or no preventive maintenance is performed at any location.
 
Two persons are assigned to duty in the control tower at the Taiz Airport
who have received air traffic control training at the ICAO school in Cairo.
Both completed the basic course and, one the advanced course.assignd similar duties The person 
no formal ATC 

at the Sana'a Airport c(,ntrol tower has receivedtraining. At Hodeida the duties are performed by militarypersonnel an( whether they are ATC trained is -lot known. 
As may be noted by reference to Part IV, Section A of this report, advisorysarvice only is provided by the Tower personnel at all airports, sob2 assumed that it mayno 
available 

fully qualified air traffic controllers presentlyt- Lhe YARG, although refresher training fur 
are 

the Taiz personnelshould eliminato this deficiency. 

V. Evaluation of'Air Carrier Activity
 
A. Passenger ovements, Aircraft Movements andAirportData 

1. The following stt.tistics on passenger movements are based upon the 
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taxes received at the Taiz Airport and upon figures compiledby the YAR Central Planning Organization.statistics are The Taiz Airportbroken down by airline, i.e. both the internnational and domestic passenger movementAirlines, but out of Taiz for Yemen.lso for the international passenger movementout of Taiz for Alyemda, Ethiopian Airlines and Air Djibouti.The Central Planning Organization statistics include the international passenger movements from Sana'a and hodeida for YemenAirways an"-domestic passenger movements for Yemen Airways from
Sana'a to Saada, Sana'a to Barat, and Sana'a to El Beida. 
No
analysis was rade of the domestic operation to Saada, Barat or
El Beida; but the figures tend this domestic operation relatively
insignificant and undeveloped. 
All Central Planning Organization
statistics are for both directions on each route, and the weekly
enplanning passenger movements projected for Sana'a and Hodeida
are based on the period from Dec. 1, 1972, through Feb. 28, 1973,
which period was chosen as there was no reported Aden activity for
the previou 
three months. Thus substantially all passenger movements from all scheduled air carrier activity are included in this
representative three-month period excepting that of the Saudi Arabian
Airlines which has only recently been in operation into Sana'a and
Hodeida, and also excepting the activity of Aeroflot out of Hodeidato Aden and Mogadiscio
north. Charter flights 

Lo the south and to Cairo and Moscow to theinto Sana'a, Taiz and ITodeida are as follows:Air Djibouti between Sana'a and Taiz as well as on the scheduled
route between Djibouti and Taiz, and infrequent (about once a month)
charters into Hodeida by either NEA, BOAC, Libyan Airlines or Syrian
Airlines.
 

Note: Saudi Ai'abian Airlines schedules flights Jeddah-Gizan-Sanala.Hoduida-Jeddah on Wednesdays and flights Jeddah-Hodeida-Sanata.Gizan-Jcddah on Mondays and Fridays. 
It was observed on Friday,June 1, that Saudi Arabian Airlines operated a flight on each
routing, and a third flight which was turn-.around between
Jeddah and Hodeida. Future compilations will undoubtedlyshow a marked increase in traffic between Saudi Arabia andnorthern part of the YAR.
 
Note: There was activity from Sana'a to Saada, Barat and El Beidawhen the Aden traffic was cancelled and this particular domestictraffic was terminated when the Yemen Airways schedule to Aden
was resumed. 

2. Passenger Movements - Estimate
Estimate of Enplanning Passengersof passenger movements is Per Week (Thebased upon the availability of aircraft to complete all international and domest.c requirements.)
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(a) I 
International 324
Domestic (Sana'a to Taiz only) 82 

(b) Taiz (Actual) 

International 
Domestic to 
Sana'a and 

Yemen Airways
226 
102 

Alyemda 
228 

Ethiopian 
6 

Djibouti
37 

Total 
547 
102 

Hodeida only 

(c) Hodeida
 
International 

Domestic (Hodeida to Taiz only) 

254
 
10
 

Note: There is
no scheduled air service between these terminals and
overflies Hodeida on the Sana'a to Asmara route. 
Saudi Arabian
Airlines has flights between these two domestic terminals; and
although SAA reportedly doeD not have traffic rights on this
route, actually manages to carry passengers on the route (perhaps on a charter basis). From observation, the SAA flightshave been high density, and the demand for service has beenabove the average of the Yemen Airways. 

3. Aircraft Movements, Scheduled Flights Per Week a. Sana'a Departurer.
 

Destination& Number ofFlightsPer Week
 

Yemen Airways 
 Saudi Arabian Airlines 

Taiz 5 Hodeida) -1 (Wednesday)Asmara 1 Jeddah )Jeddah 2 
 Gizan) -2 (Mondays & Fridays)
Doha 1 
 Jeddah)

Aden 2
 

b. Taiz Departures
 

Destination & No. of Flights Per Week
 
Yemen Airways Alyemda 
 Air DJibuti Ethiopian Airlines
 

Sana'a 
5 Aden 7 Djibouti 3 Assab 2ILodeida I 
 Bana'a 2
Aden 6 (Charter to
Djibouti 2 
 Sana'a)
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c. 	 Hodeida Departures 

Destination & No. of Flights Per Week
 

Yemen Airways Saudi Arabian Airlines Aeroflot 

Aden 2 
 Sana'a 2 
 Aden 1
Asmara I 
 Gizan I 
 Cairo I
 
Taiz 1
 

4. 	Type of Aircraft Utilized by Air Carrier
 

Yemen Airways 
 Douglas DC-3, Douglas DC-6

Saudi Arabian Airlines Boeing 737
 
Ethiopian Airlines 
 Douglas DC-6

Air 	Djibouti 
 Douglas DC-3, Douglas DC-6

Alyemda 
 Douglas DC-3
 
Aeroflot IL-18 

5. 	 Landing Fee Schedule 

At 	 present the YAR collects 30 Buqshas per 1000 kilograms landing weightfor 	both piston and J(t aircraft (15 rials for DC-3 and 	45 rials for B-737aircraft per landing). The YAR CAD is proposing a higher rate, with separateschedules for piston and jet. 
 (40 Buqshas -1 rial = U.S. + 220 as of June '73) 
VI. 	Estimated Airport Development Cost and Implementation
 

A. 	Construction Equipment 
- Force Account Construction 

FOBItem Size Factory Units Total 

1. 	 Grader Cat 12 $ 34,000 2 $ 68,0002. 	 Dozer Angle Blade/ D-7 65,000 4 260,000 
ripper


3. 	 Loader R.T. 944 35,000 
 2 	 70,000
4. 	 Water Truck 1000 gal. 12,000 1 12 	000 
5. 	Poller, Self

propelled 
 Sheepsfoot --- 1 
 10,0006. 	 Dump Truck 5 cu. yd. 15,000 8 120,000
7. 	Pickups 
 3/4 ton 4,000 2 	 8,000":. Lubrication/Sur. 
 --- 17,000 1 17,OOO

Tk.
 

'. 	 Engineering Equip. L.S. 20,000 
Supps. 

Sub.total .d.. 585,000 
10. Spare parts 15% 	 88,00011. Shipping & Ins. 15% 101,000 

Sub-total $ 774,ooo 
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B. 	Technical Assistance
 

I. 	Airport Construction Engineer
 

36 	s.@ 32,000 per year 

-

YARG to provide housing
 

2. 	Equip. Specialist/Mechanid 

-

30 ms. @ 24,000 per year

YARG to provide housing 

3. 	Electronic Installation Technician
 
12 ms. @ 30,000
YARG to provide housing Sub -total 


C. 	Communications and Navaids Equipment 

1. 	Taiz Airport

(a) VOR/DNE, including installation, I yr.

in country; assistance & OJT, 2 yrs. spares(b) VHF Transmitters with 2 yrs. spares 
2 ca. @ 3,000(c) VHF Receiver w/2yrs. spares2 ea. @ 1,500 

d) 	NDB w/2yrs. spares (NDB for Taiz proposed

under UNDP plan)
(e) VHF Antenna w/l0 ft. RF Cable and connectors2 ca. @ 200 

(f) Visual Approach Slope Indicator, 4 Boxg) Runway End Indication Light
h 1 Kw H.F. SSB Transmitter, w/2 yrs. spares

SSB 	Receiver w/2 yrs. spares
Test equip. and tools 
Meteorological Equipment 


Diesel Electric Generators w/2 yrs. spares
Shipping, ins. 15% 

Sub-total ..... 
2. 	Secondary Airports 
-
Barat, Saadah, Al-Beida, Ma'arib
 

1a VIP Transmitter *5 units @ 3,000VHF 	Receiver t 	 " @ 1,500
VHF 	Antenna " 	 " @ 200 


(d) 	 NDB *4 units @ 3,500 (Procure-ment of two NDB's proposed under UNDP program)(e) SSB HF Transceiver (procuremennt of six pro
posed under UNDP program)(f) Meteorological equipment * 5 	 sets @ 2,000g 	 Diesel Electric Generator,,3 units 

96,000 

60,ooo
 

. 061 00 

150,000 

6,000
 

3,000
 
3,400 

400
 
6,000 
2,000
 

13,000 
3,000
2,500 
2,500
 

15,000
 
31.000
 

238,000 

15,000 
7,500 
1,000
 

14,000 

10,000 
20,000
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h 	 Spare parts 
 6,OO

i 	 Shipping - Insurance 15% 

Sub-total ...... 84,500* 	 5 units for 4 airports, one unit to be used 
as standby replacement. 

D. 	Construction Material, InMorted
 

i. 	 Asphalt tons (Taiz, Barat, Masreb) 200,000
2. 	 Primer tons " " " 40,ooo3. 	 Cement tons " " 40,000o4. 	 Aluminum, siding (Taiz) 50,000 

Sq. yds.
5. 	Hanger doors (Taiz) 
 20,000
6. 	 P.O.L. 3 yrs. supply (Taiz, Barat, Maareb) 150,000
7. 	Fencing meters (Taiz) 
 30,000

8. 	Power Cables meters 
 (Taiz, Barat, Maareb) 20,000

9. 	Misc. pipe, fitting, 
 50,000 

hand tools
 
10. 	Shipping & Insurance, 15% 0000 

$ 690)000 
Sub-total A-D $1,987,500 

Contingencies 198,000 

TOm ........ $2,1850,500
 

E. 	YARG Local Contribution 

1. 	Land Costs 
 Yr. 500,000
 
2. 	Local Labor
 

100 men @ 10/Rials/day 720 days 
 720,000

25 men @ lj Rials/day 
 720 	days 720,000
 

sub-contracting 
 210,000

3. 	Local supprt to Tech.--


Housing, Utilities
 
2,000 Rials/man x 78 months 
 156,000


4. 	 Local construction unterials 200,000 
TOTAL - Y ..... 2,0 6,000 
Say ...Yr..... $2,000,000 

VII. Civil Aviation MementOranization-


A. 	YARG
 

The management of civil aviation affairs is established as a Direotorate 
under the Ministry of Communications. See attachment B. 
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B. ICAO 

ICAO has provided the services of an Advisor since Mid-1970. TheICAO Mission is being augmented starting July/August 1973 and theMission will thereafter consist of the following positions: 

Chief of Mission, programmed until 12/31/76
Airworthiness Inspector, until 6/30/76

Air Traffic Controller, until 12/31/76
Aerodrome Fire and Rescue. Advisor, until 6/30/76
Aerodrome Manager about two year assignment, dependent upon

Taiz Airport needs 
Flight Operations Inspector, until 12/31/76

Electronic Technician, until 12/31/74
 

C. Federal Republic of Germany 

For two years following completion of the Sana'a International Airport
the FRG plans to provide grant aid technical assistance in operatingthe airport. Present plans are to provide:
 

Airport Manager
Air Traffic Control Specialist 
Electronic Technician
 
Aeronautical Information Service Specialist
Meteorological Specialist 

VIII. Economic and Social Benefits 

The Yemen Arab Republic (YAR) suffers from the problem, common to undevelopedareas of the world, of a deficiency in transportation and communications.
Great progress has been made and is continuing in improving the highway systemwithin the YAR, but little progress has been made in developing an adequateair transportation system. 
To date, piecemeal approaches only have been madeand these have primarily been confined to improvements at individual airports,with the current project for modernizing the Sana'a International Airport anexample of this approach. Completion of the Sana'a Airport will provide the
YAR with an adequate International gateway but improvements leadingsafe and adequate internal parts of an 
to the

aviation system are needed before thebenefits of air transportation can be fully realized. 
An aviation system
may be considered as encompassing virtually anything directly related to
aviation within the country, but as may be noted in the summary, this report
covers only a small portion of a complete system under this definition. 

Adequate data is not available to permit making a realistic forecast of
future movement of people and freight by air within the YAR, either interrviitionu.lly or domestically. However, near capacity utilization of the currentinternationol flights indicates an increased frequency in intornational flights
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is overdue. Currently there is little domestic traffic within the YAR,
with the lack of adequate airports and an airway system with propernavigational aids, communication facilities,operate and maintain the airway system, 
etc., and the personnel to a major limiting factor. Ofcourse, an airline capable of efficiently using these facilities is
essential; however, negotiations currently under way by Yemen Airlines with
various foreign airlines for guidance and technical/financial assistance
will presumably lead to a viable airline system within the YAR. 
However,
unless other aviation system improvements are affected, any airline improvements will provide only a

fits. We do not 
small portion of the potentially realizable beneconsider it feasible to attempt a ()st/benefit analysisof proposed improvements to the aviation system from data presently available within the YAR. Huwever,

ed countries where reliablc 
based on experience by other lesser developaviation syatenaimpact have buwcji d'vcloped, a majoron the economy aud society ofV the YAR can be umpt,.Itud if the rocommendations of this report materialize.
 

Perhaps one of the principle benefits, potentially of a 
reliable aviation
system isin the fostering of national unity, or political integration of
the country by movement of people between areas widely separated, not only
by distance, but by religious and social mores.
 
It is considered that potentially the most important near-term economic
stimulus may come 
provide 

from the stimulus that reliable air transportation willin developing tourism in the YAR.
practicable Transportation by air is the onlymeans of surmounting someof interest to tourists. 
of the natural land barriers to areas 

expected And, the time 2actor related to air travel can beto prove attractive to tourists for the Sana'a-Taiz and Sana,'a-Hodeida segments. 

IX. Other Donor Activities 

a. ICAO
 

(1) Equipment - A current request by YARG fora a UNDP grant includesproposal to expend approximately $95,000 for equipmentaviation activities. for civilThe specific equipment and, tentatively proposedusage, is as follows: 

2 ea. INDB, 200 watt, dual (Taiz and Hodeida)2 ea. IDB, 50 to 80 watt (Barat and one other domestic airport)2 ea. VHF Transceiver, 50 watt (Taiz and Hodeida)6 e. HF Transceivers SSB, 280 watt (Sanaa, Taiz, Hodeida,Seadah and Al Beida2 
Barat, 

1 lot of spare parts for above, and for a few items of tent equipment. 
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2. 	 Training - Several persons reportedly received training at the ICAOTraining Center in Cafro prior to establishment of the ICAO Missionin Yemen Mid-1970. Records concerning this training and current
location of the recipients is not available, or not beenhas made
available to the survey team.
 

Since establishment of the ICAO Mission in Mid-1970, training hasbeen provided for 26 people, mostly at the Cairo and Beirut TrainingCenters. Of these, 8 are now with the Ministry of Communications orDepartment of Civil Aviatiou, 10 with Yemen Airlines and, the present
whereabouts of 8 is not known.
 

Under the current request for a UINDP grant, funds for the following

training have been requested.
 

Civil Aviation Administration 
 9 mn-months
Air 	Traffic Control 
 44 	" " Flight Operations Safety 22 	 " " 
Airport Fire Officer 
 14 	" " 
Airport Management Technical Services 
 22 	 " " 

b. 	 Federal Republic of Germany (FRG) 

Under a 80.5 million DM loan, a major improvement program for theSana'a International Airport is nearing completion. 
In addition
to the loan funds, the FRG has provided considerable grant aidtechnical assistance and will continue to do so for two yearsfollowing completion of the airport project (See Part VI, 
ec. 	C).
 

(1) Equipment -
 Under the loan project equipment is being pro
vided for two positions in the Sana'a International Airport
Control Tower (Aerodrome control and Approach Control) air
navigational aids, communications, meteorological instrumetits

and electrical generating equipment. 
All 	this is for the

Sana'a International Airport and is expected to be installed
and 	operational prior to the end of J973. 
A listing of the
major equipment components follows:
 

(a) Navigational Aids
 

1. 
2 ea. NDB, 200 watt. One located 1KM and one 41Q
from approach to runway 36. Battery (12 hrs.)
standby power.

2. 	1 ea. VOR, 50 watt. To be located 550M from north

end of runway toward south end and on the west side

of the runway 225M from C/L. Battery (10 hrs.)
standby power. 

3. 	 1 ea. VHF/DF
4. 	VASI  6 box units on each side of runway at both 

ends of runway. 
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(b) IHF Air/Ground Equipment 

1. 	3 ea. Transmitters, VHF, 50 W, 6 -channel 
2. 	2 ea. Receivers, VH', 6 - channel 
3. 	 3 ea. Antenna, VHF 

(c) HF, Point-to-Point Communications Equipment 

1. 	 2 ea. Transmitter, MK (i main, I standby)2. 4 ea. Receivers, (2for direct speech circuit use,main/standby, 2 for RTTY/MAS use 	main/Standby)3. 	 1 ea. Antenna, omnidirectional, 16M high, with 
multicouplers and antenna switch 

4. 	2 ea. Teleprinter, send/receive
 

(d) Meterological and Test Equipment 

Funds include 100,OOODM for meterological instruments, test

equipment and tools.
 

(e) Electrical Power Generating Equipment
 

1. 	2 ea. Engine-generators, diesel, 500KVA, 400/231V, 50hz
2. 	1 ea. Engine-generators, diesel, l5OKVA. (This unit not
yet 	purchased for permanent use but is presently in useby the terminal building contractor. The project managerconsiders this unit capable of carrying airport load overnext several years and has recommended its purchase.)
 
It is possible the FRG will in the futuru recommend and provide 'unds,loan or grant, for DME, ILS, Approach Lights and Fire and Rescue Vehicles
for 	the Sana'a International Airport.
 

2. 	Training
 

Through 1972 the FRG has provided grant aid funding for the training of26 YAR people in aviation related activities. Additional grant aid fundswere provided in 1973 for training 8 more people. All this training has
been, or will be, administered in FRG. 
It is reported that if funding
for further training is provided, it will probably be at the ICAO Training
Centers in Beirut or Cairo.
 

Training, through 1972 funding. (Training has started and, in must casesis still in progresa) 
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6 ea. Pilots, to rating of 2 engine conmercial. (Pilot training providedas original planning was for funding assistance to Yemen Airlines aswell as to the Department of Civil Aviation. After the training ofpilots started decision was made to eliminate assistance to YemenAirlines from the loan funds. Incidental to this is the technical
assistance provided by the FRG to Yemen Airlines of two advisors fortwo years each. This technical assistance and all other FRG assistance
 
to Yemen Airlines has been terminated,) 

8 ca. Technicians (Of these, 4 will be selected as radio technicians and 4 
as electro-mechanical technicians.) 

12 ea. Air Traffic Controllers, Conmunication Operators, Engineer, AIS Specialist.
 

Training with 1973 funding. 

1 ea. Airport Director for Sana'a International Airport (18 months)2 ea. Ass't Airport Directors for Sana'a. One Technical, one Comercial 
1 ea. AIS Specialist 
I ea. Meteorologist
I ea. Technician for Meteorological instruments and equipment
1 ea. Customs specialist
 
I ea. Immigration specialist
 

c. Saudi Arabia (SAG) 

Following the recent decision by YARG for inclusion of YAR airspace

within the Jeddah FIR, 
 the Saudi Arabia DCA has proposed assisting theYARG in implementing the decision. 
The proposal is presently in the
discussion stage with YARG and may not be acceptable in toto by the YARG.
The SAG is interested in assuring the adeqjuacy of AFTN services withinthe Jeddah FIR and to do so may be willing to provide 3 KW transmitting

equipment for the Sana'a International Airport installation. Also, a
possible willingness to provide equipment for assuring adequate direct

voice communications between Taiz-Sana'a and HIodeida-Sanaa. (It is
believed the equipment contemplated for this service would be similar
to the Collins/Hanmiarland equipment provided by SAG for the Sana'a
Airport two years ago, and not used by YAR). 
 Pursuant to this the SAGbelieves technical assistance will be required to install, operate andmaintain any equipment provided and, they propose to p:.?ovide such assistance at Sana'a only. The proposal is to provide 10 GAG personnel to theSana'a International Airport, presumably to work with the FRG team for
the first two years and then to continue after departure of the FRG teamif continued assistance iL needed. 
The proposal includes 2 Air Traffic
Control Specialists, I ATC Specialist for pilot briefings, 2 Communication
Operators; one to function as watch supervisor for RTTY circuit, and oneas Operator on direct speech circuits, 1 Electronic Technician, I Fire and 
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Rescue Officer, 2 Meteorological Specialists onemeteorological of whom would be ainstrument technician and, 1 Airport Administration
Specialist. 

The proposal includes the possibility of providing minimal fire andand rescue equipment for Sana'a International Airrort.
 
The SAG also proposes training of YARG personnel at oneaviation training facilities, of the SAGat Jeddah or Dhahran. Training at thesefacilities is conducted in the English language and nine months of
English language instruction is provided to those participants requir.tngsame.
 

The Jeddah facility provides instruction for CommunicationAir Traffic Operators,Control Specialists, Meteorologists,and Teleprinter repair. Fire and Rescue Officers 
basic radio 

The Dhahran facility provides instruction for
technicians, maintenance of radio navigational aids, telephone technician and electro-mechanics.
 

The SAR has in the past made some items of equipment available to the
YARG, either on loan or grant basis. 
The locator facility (low-powered
=aB) presently operating at Sana'a is on loan and, some HF point-to-point
communications equipment at the Sana'a Airport is on a grant from 
AR.This latter equipment is not being utilized.
 

d. Others
 

An NDB has been given to YARG for installation at the Taiz-airport by
Djibouti Airlines, with an offer to assist in its installation. 
No
action has been taken and the equipment has not been installed.
 
X. Conclusions and Recommendations
 

1. Airports
 

The heavy construction equipment and vehicles needed to accomplish the
recommended landing area improvements are not available to local contractors
in the YAR. Two major construction projects now underwea,
Taiz and Sana'a-Saadah roads, are by foreign contractors. 
paving Sana'a

completion date for these The estimatedtwo projects is January 1976. For the airportprojects it is recommended that the equipment and vehicles listed in
Section VI.A of this report be provided, with the Highway Authority furnishing personnel to operate and maintain the equipment and vehicles and
local contractors providing the bulk of the tradesmen and construction
workers. 
Detailed project design and supervision should be provided by the
technical personnel recommended in Section VI.B.l and 2 of this report. 
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A. Taiz Airport
 

Completion of phase I of the Taiz Province development plan (see Section 	II of this report) to ICAO Standards I.ill be sufficient to adequately handle the current and projected aviation activity at Taiz.After evaluating various possible methods of accomplishing the completion of phase I, it is concluded that the lowest cost 	investmentis by having the Taiz District Highway Authority supervise the work,assisted by a Technical expert noted above. The work then to beaccomplished by using a combination of local contractors and HighwayAuthority personnel, with 	Highway Authority personnel operating andmaintaining the construction equipment and vehicles. This 	 is the sameprocedure that was used for the original development of the existing
Taiz Airport. 

Specifically, the basic recommended improvements are: 

(1) 	paving of the 400 meter :,r,,rrun on approach end runway 01.paving of the terminal apron areapaving of the hangar ramp area and a connecting taxiway to the
terminal apron.

(4) 	 completion of the aircraft hangar.(5) 	 re-shaping and enlargement of the landing strip along each sideof runway 01-09 to meet ICAO 	width standards(6) provision of technical expertise to assist the YARG inproperly
designing and constructing these improvements.
 

B. Domestic Airports (Barat, Ma'areb, Saadah and Al Beida) 
The recommended
improvements at each of these airports are:
 

(1) 	Construction of a 
paved runway designed for aircraft with operational
characteristics irlar to DC-6 aircraft.(2) 	Construction of a 39x12 meter airport building to house navigational
aid, communications, meteorological and electrical power generating
equipment, Civil Aviation Authority and Airline operational facilities.
(3 	 Construction of a 30x45 meter terminal apron and connecting taxiway.4 Provision of a water supply.
 

2. Fire and Rescue Equipment
 

Provision of the type of equipment is recommended as follows:
 

A. Taiz Airport (Index II- see Part III.F of this report)
 

1 ea. Dry Chemical truck, lightweight (300 lbs.)
1 ea. Water/ ,am truck, 1000 gallon(Airport falls between Index I and Index II category as frequency ofIndex II size i.ircraft is expected to be low for several years following400 meter extension to runway.) 
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B. Domestic Airports (Index I) 
I ea. (at each airport) Dry Chemical truck, lightweight (300 lbs.) 
skid-mounted on pick-up truck 

C. Sana'a Airport (Index II) 

I ea. ]ry Chemical truck 

3. Navigation Aids 

The provision of VOR/DME at the three International Airports, i.e., Sana'a,
Taiz, and Hodeida isrecommended. It apears possible that adequate onroute 
navigational service can be provided to aircraft within most of YAR airspace
by such facilities at these three locations. However, a detailed investi
gation is required to determine if this is true or not. It should be noted 
that the VOR presently programned for Sana'a is a TVOR type, 50 watts, and 
may not provide adequate coverage for enroute navigaticnal purposes. 

The VOR/DME is reconmended as it appreciably increases the safety factor 
for aircraft approaches and landings at airports so equipped and, permits
development of the safest and best, except for ILS, terminal instrument
approach procedures. Also, it permits the est.olirhment of safe air carrier 
routes in mountainous areas where there are insufficient facilities for 
checking the aircraft position and permits the establishing of fixes for
 
crossing altitudes (for terrain clearance in climb after takeoff) when 
required. 

Further, it is recommended that NDB's be provided at all airportr in YAR to 
provide service to aircraft not equipped to use VOR/DME. The poer output
of these NDB's should be sufficient to assure their use as enroute navigation
al aids. Also, these facilities will permit instrument approaches to those 
airports where the terrain permits such approaches. 

4. VHF Air/Ground Coniranications 

Each airport served by commercial aircraft should have a means of comiun
icating with aircraft approaching the airport. Therefore. it is recommended 
that a single channel of reliable VHF A/G coirmunication equipment, capable
of providing a minimum coverage of 25 miles, be provided for Taiz, Hodeida,
Barat, Saadah and Al Beida. An , two channels at Sana'a, one for aerodrome 
control and one for approach coittrol purposes. At the smaller airports
where runway maintenance is minimal, livestock and people cross runways at 
will, etc., the communication service is needed to keep incoming pilots in
formed of' the rurfwy and weather conditions. 
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5. HF Point-to-P)int Communications 
Reliable equipment should be providedments in YAR. for the P/P colmnmicationsSuch communications require
with ICAO AUIP's. should be established in accordanceAt present,Jeddah and Sana'a 

these call fcr circuits between Sama'a- Aden using RTT. -Also, for abetween Taiz direct- speech circuitAden and MAS circuits Taiz
(Note: -These requirements Aden and Taiz - Asmara.may be revised following the recent decision
to include YAR airspace within the Jeddaha specialized operator FIR). In view of the need for(telegraphy) an MS circuit,that efforts be directed 
for it is recommendedtoward improvementsand if satisfactory operations are attained, to eliminate the requirement 

to the direct speech circuit 
for the MAS circuit.
 
For domestic (internal YAR) 
 operationscommtnications it is recomm.nde(dbe established between that direct vpir.,'
mercial each of the alirpuirtoaircraft. Upon availability of suLtable airport 

served by crii,-Barat, Saadah, Ya'arob and Al Beida, facilitios ator maintaining reliable equipmentsuch communications should be 
for astallishiz 

provided at these lications,as well an at Sana'a,'Taiz and Hodeida.
 
6. Meteorological Instruments
 

The provision of basic meteorological instruments to each airport is ex
tremely desirable. 
It is recommended that barometers, wind indicators
and thermometers be provided for Sana'a, Taiz and Hodeida, and wind indicators
and thermometers for all other locations. 

7. Test Equipment, spare parts, tools 
An adequate supply of spare parts, test equipment and tools is essentialfor reliable continued operation of all electronics equipment and shouldbe provided to each location where equipment is installed. Adequate space 
for accomplishing maintenance and repair is needed, to include a work bench
and stcrage -or test equipment, tools, and spare parts.
 

8. Electrical Generating Fquipment 
The addition of a second 1OOKVA engine-generator isrecoimended for Tain
Airport, and units of an ectimated 51W capacity at airports other than
Sana'a, Taiz, and Hodeida. 

power roquirement for an 

Thin 5KW covers only the estimated electrical
ND13, VIa' A/G andabsolute minimum for these purposes. HP P/P cosnunications and is an
at each location should be 
The actual electrical power requirementdetermined prior to proceeding with procurement. 
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9. Training 

The training programs Proposed by ICAO, RG and SAG should provide theYARG with the required number of trained personnel in the administrative,fire protection and air traffic control fields. 
Some refresher training
should be provided for presently employed electronic and electro-mechan.
ical techbician personnel and, additional personnel should be trained in
these fields. 
Also, advanced training for a supply specialist may be
desirable.
 

10. Remarks
 

A portion of the equipment required for the foregoing recommendations
may be available by rehabilitating and relocating some of the equipment
presently installed at Sanaa, Taiz and Hodeida. 
The feasibility of such
rehabilitation and continued usage thereafter may require the evaluation
by and services of a well-qualified electronic technician on a full-time
basis and with access to needed spare parts, funds for procuring essentialparts and adequate test equipment. 

Some of the needed equipment may be procured with funds from UNDP if the
current request for same is approved. 

The program for Sana'a International Airport under the FRG loan is providing sufficient equipment to fulfill the foregoing recommendation for
that location except for domestic point-to-point commuications.
previously, the VOR facility may not provide the coverage required 
As 
for

noted
 
enroute navigational purposes. 
Also, satisfactory operation of the AFTN
circuit to Jeddah may be marginal using an omni-directional antenna.
 
The providing of certain other equipment, including VCR/DME, will requireadditional funding. 
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E. 0-21

STATEMENT Or nASIC OPR INAL REREMENTS AND PLANNING CRITERIA 
MIDDLE I T AND SOUrMhEAT-_ASA ,. TE0~ 

GENERAL (Applicable to both International
Ccswmercial Air Transport and InternatnAviaton 

Caravelle SM2
General Aviation)
__________________Tupolev 

TUssya0U4 l
Sperating Parameters 

Tupolev RosUya TU114
rupolev TU124
 

The types of Civil Aircraft that should 
 Tupolev TUb4
be taken into account in the development of
facilities, services and procedures are: 	
Vickers Viscount VC2-700
 
Vickers Viscount VC2-800


AIRCRAFT TYPES USEDIN INTERNATIONAL
TRANSORT OPERATIONS 

AIR The Operating characteristics 01 the
 

ovil aircraft listed above except hulicoptuxru,
 
Anterior AN24 development 
of facilities,
that should be Laken into aocount in the
services and
 
BAC/SUD Aviation Concorde 
 procedures are:
Boeing B707 


.911mbPerformance will differ considerably
B r the varous aircraft
Boeing B707 Series 300B, 300C, 312B, 
types ranging from
 

320B, 320C 2.5 to 20 metres per second (500 to 4,000

feet per minu:e)


Boeing 720 

Cruisingspeeds will range:
Boeing 727 


Boeing a) reciprocating engines lOOK up to 300K
Boeing 727C747 

b) turbine engines up to 500K
 

British Aircraft BAClII
British Aircraft VCIO-1lO0 

British Aircraft Super VClO-1150 l wi.l range:
 

a) reciprocating engines 
- up to FL 250Canadair Yukon CL44 

b) turbo-prop engines 
. up to FL 350
 

Conva t,
Liner 310o
Convair Metropolitan 440 
 c) turbo-jet engines - up to FL 450
 
Convair 880 
 Descent 
 erformance will vary from 2.5 metres
Convair 9-0 	

per second 5-O-feet per minute) for
unpressurized aircraft to 25 metres per
second (5,000 feet pir minute) for pressur-
Douglas Skymaster DC
Douglas LSftmaster 
DC4	 ized aircraft.
Douglas Liftmaster DC6 

Douglas Jetliner DC8 Note: Performance figures for military
Douglas Jet Trader DC8 
 aircraft Pre not available but in 
some
Douglas Series 33, 	 cases 
they ere considerably in
50, 60, 61, 62, 63 	 excess
of those quoted abov,.
DouglasDouglas DC9DC9 ,r jes 10, 30, 41 
 For Concorde operation.s the following

Foaker Friendship F.27 
 preliminary performance dat,t is to l)eu:ed:Handl,!y Ii,: lerald II.P.R.7 

lland,-y Pi, eraldH.P.R7 Climb performance - 9,000 fpm up to,O000 ft.
flawkt.r idthd.1#y Avro
1lawker Sddpl,./ 
740 


lDoHIivIland Comet 4 106 - 2,500 fpm from
 
wke r. ;id d jl 

10,000 to 3C,OCO ft.
/ DeL ifvill nd Trident 121 then progress ively
Ilyushin moLJiva IL]:: 
decreasing to 200 fpm
when reaching
iyu:,hn 11,C2 
50,000 ft.
Lockheed Starliner 1649 

Lockheed1 Eloctra 180 ror ATC purposes It mAy be necessary to give
an advance notice at the beginning of climb
 
Niho)n YS 11 
 to Indicate that a 5,000 ft. altitude
difference 
No>r]l 'hat 	

Is possibly necessary fo,,lou Super Brousuardh levulling off at specified cruising level. 

http:eraldH.P.R7


0-22 E. 


Cruising level 
 - FL approximately 600 


Cruising level speed - Mach 2.2 at LST  15, 

2.05 at LST ZERO 


degrees, 2.0 at LST +
5, 1.95 at LST + 10. 


Descent performance, 
- 2,500 fpm from FL 600. 

In eergency 6,000 to 

8,000 fpm. 


Planning for facilities and services, in
addition to meeting the operational requirements,

should take into account the need for: 


efficiency in operation; 


economy in equipment and personnel; 


with due consideration being given to capability
for future expansion without major redesign
or replanning. 


Air navigation facilities, services and
procodures should be planned to meot the
requirements

3 of all typ.s of aircraft engaged,
or plannej to be engaged, in the region during


the nex-
 five yea-s in international civil
cperii 
 ".rs,listed in the approved table of 

airc,,ft operations, except that planning
shoulJ nct be necessarily undertaken in respect
of aerdromes used only by operators of the
3 tate in which the aerodrowe is located unless 

such planning 13 required to protect the 

integrity of the plan.
 

International scheduled Airline Operatorsshould be enabled to exercise opqratiOnal:
control inaccordance wrth Annex 6. 


The workload in the cockpit is 
a factor
to be taken into account when prescrihbng

facilities, services and procedures for the

Region. 


Planning for facilities and services
should normally provide for their availability 

on a 24-hour basis. 
 Where in certain cases
part time availability would ,t'ffice, 
a brief
description of the circumstance-
 hould be
given, 


Reports of slush, snow, water, etc.,
Incl,4i g their effect on braking action, of 

opera'tional significance remaining on
aerodromot pavements should be disseminated to
all directly concerned. 
Such reports should
meet th,. following criteria: 


h, Iransmitted without delay;
 

be (if'.efficient frequency to provide

knowledge of the current situation;
 

M/s 

contalp an !ndication of the intentioh of
 

the allthortton concering removall and
 
provide notifioa Lon when the conditions
 
previously reportd have crased to exist. 

l
Planning for approach and landing aide
should take into account possible future
 
requirements for Facility Performance CAT II ILS
and related gpound environment facilities at
 
all international aerodromes where, although
CAT rI operattons are not planned as immediate
requirements, they are nevertheless contomplated

for the future.
 

AERODROMES
 

International (o'me cal Air Transpor
 

Regular ae;'odromes nnd principal
,altermgt.:, hould ', determii..d to meet tho 
needs of the (lights listed in the agreed tabli.of aircraft operation:. 
 When studying the
requirement.i 
!or alternate ivrodromv4 within
the region, the guiding principle should be
that, to the greatest practicable extent, the

requirement.; for alternate aerodromes be
satisfied by regular international aezodromes.
 

Physical chataoteristics and visual aids
should be determined for each regular and
alternate aerodrome required for International
 
operations.
 

In cases where extension or development
of an aerodrome to fleet infrequent critical
operations would entail disproportionate

expenditures, alternative solutions should be
 
explored.
 

Note: 
If it is found that the full operational

requirements cannot be mot at an aero
drome then the r&.Kizsum practicabledevelopment 
to facilitate 
operations
 
should be recommonded and the relevant
 reasons for thib included in the report.
 

At alternate aerodromes the characteristics should be deteimilned in accordance with
the landing requirements of the diverted
 
critical aircraft and the take-off requirements
for the aircraft fc 
 a flight to the aerodrome

of intended destination.
 

Note: Where more than one alternate aerodromeIs available the requirements should bebased on the types of aircraft each Is 
Intended to serve. 
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International General Aviation 


Aerodromes, in addition to those

required for international commercial air 

transport operations, should be determined to 

meet the needs of the flights listed in the 

agreed table of aircraft operations.
 

Physical characteristics should be
determined for each aerodrome to meet at least 

the needs of the most commonly used aircraft 

operated or intended to be operated at the
aerodrome by IGA. 


AIR TRAFFic SERVICES 

The Air, Traffic Services system and
procedures jhould: 


permit aircraft to fly, as nearly as
practicable, the optimum flight path, in

both the horizontal and vertical planes,

from the point of departure to the point

of intended landing; 


cater tor the requirements of all aircraft*; 


permit the most efficient use to be made 

of the airspace and aerodromes by all users
and also secure the most expeditious handling

and flow of the various types of traffic.
 

)antrolled airspace should be established 

around all international aerodromes where
approach control service is provided and should 

encompass at 
least the climb to cruising level

and the des;cent from cruising level of 

departing inid arriving aircraft. Controlled 

airspace should also 
be established to
,*nrompa,; the entire en-route portion of IFR
Ilights, -xcupt where the tyl, anJ density
traftic :-arly 	

of 
Ionot justify such establish-


Flight informati ni regions and the 

control areas therein should be large enough
t; ensure an efficient and economical regional 

sy tem. 


Air traffic advisory service should

only be con;ildered as a temporary expedient in 

those cases where the lack of adequate

facilities 
or personnel precludes the immediate

e-tablishment of air traffic control service, 

Air traffic advi:ory service should not be

recommended 
as 
part of the plan.
 

Fhe lower limit of control areas should 

be esteiblished so as to 
allow adequate space

for VIK flights to operate below control 
areas, taking into account the flight paths
likely to be used by aircraft under air trafficcontrol. 


71	Including local domestic and military traffic 
In -,, far as it may affect international 
traffic:. 


E. 0-23
 

Air-ground communications particularly
 
position reporting should be reduced to the
minimum oompatible with ATS requirements.

All compulsory reporting points should, where

practicable, be defined by statiE-free radio
 
navigation aide.
 

Direct pilot-contr.oller atatic-free
 
voice communioations should be provided where
practioable, particularly in terminal areas
 
and on high density routes.
 

Where aircraf: may be using different 
systems for navigation and position determination within the same controlled airspace, the
 
ground facilities involved should, in
so far
as practicable, be located and oriented to
enable a fully integrated air trafLit, viitrol 
structure to be established.
 

Primary radar should be provided as an
essential element 
of air traffic control waesr

traffic density and/or the multiplicity of

converging or crossing routes create problems.
 

Secondary surveillance radar should be
 
provided wherever it i3 needed to improve the
safe and expeditious handling of air traffic.
 

TELECOMHUNICATIONS
 

Aeronautical Fixed Service (APS ) Planning 
and Engineering
 

The AFS recommended should be designed

to meet the stated requirements of ATS, SAR,

MET, AIS and airline operating agencies for
 
printed or speech cormurlcations.
 

It may be neersary for States in their

national planning 
 to 	provide for aerodromes,
used by International goneral aviation, to
 
have ready access to the AFTN.
 

Aeronautical Mobile Srvce (AMS) Plannin
 

Air-ground communication facilities
 
should be recommended to meet rapidly and
 
reliably the agreed requirements for air
traffic control as well as, 
to the extent

required, all classes o" traffic acceptable on
 
the AMS. These facilities should employ VHF

where practicable, including use of extended
 
range VHF or other suitable techniques;

otherwise Hr operation should be recommended.
 

If overloading efair-ground channels
has occurrod or is expected to occur, due to 
request-reply meteorological traffic,
suitable VOLMET Broadcasts should be 
recommended. 

Aerodromes having a significant volume
 
of international genoral aviation trafficshould be served by stations of the AMS and 
such strlons should operate on frequencies
within the bands normally used by aircraft 
constituting this traffic. 
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el t vc Clling Sys tern (SEeLCAL) 

Selective calling (SELCAL) devices
saculd be employed, wherever pouslble ajidaecessary, on H" and VIIF/GP frequenois at 
aeronautical stations. 
rrequencv Assignment Plans 


Frequency assignment plans should be
prepared for mobile service facilities in the
HF and VHF aeronautical mobile (R) bands on
the basis of agreed frequency/geographical

separation criteria. 
There is a requireent

for allotment of V~IF channels for operational 

control purposes which should be made in
accordance with Annex 10. 


Intern.,ronal Commercial Air Transport"
Opera t ions 

The on-route aids to be recommendedThould provide navigation assistance to the 
extent necessary to permit en-route navigation
on the agreed air traffic setvices route network 

with the accuracy required; VOR supplemented
as nueessary by [ME should be installed as 

the primary 
aid for this purpose. 

The us. of Lclf-cnt~iined n-avigationaldevice: is an incr,asing practice which may
ilt:matnly 
 r,-duce r,'quirr!,1,'; for longrange n-avipational aids. At the present timether, 1 'FIPI a requir,,rnni! ,n ! ome overwaterrcut,;:. for tho aid:; which can to.met by long
i ngo INO r- LORAN. 

The terroinal ,uca aids to be recommendedshould permit navigation for approach, holding
and departir to be carried out with the 

accuracy requird.
Vt,, The primary aid should bewhiJ. :,hould be sc, located as to pernittl(: ,-L/ iclent_A.fx approaci and ,if trafficcontrol procedures and to give the pilot


maximum aO;sistance in alhrin, to requizite
pdttorr,.. 111)b shouldthe provision be useI for holding whenof VOR for th- iurpo'.e is not 
possii,: ,r practicable. .)nsideration shouldbe given t-,the provision of
with VO -) ensure DME in associationATC pr.,edural f lexibilityand/or improve navigational accuracy. 

W'Ve.-- an Indication of the! boundaries ofTHA lt niecessary and this is not provided by
the priric ;al navigational aids, locators and/or
4
VHF mar ,,rs, preferably the former, should he

provide I for thI- purpose. 

ANI 

Aids to Approach anoi Landing 

The requirements for ILS should beassessed i.Dterms of the provisions ofAnnex 10, Part I, Chapter 2 (Paragraph 2.1.1.1 
CO/OPS) bearing in r.Jnd that irrespective otthe existence of other faoilities, theprovision of this aid is often consider=',
 
necessary for the safe operation of turbojet
aeroplanes in all operating conditions. It
should be noted that the CAT I requirement may,
In some locations need to be met by the
provision of Localizer or Glide Slope Equipmunt
meeting the CAT Ir facility performance

sp~c'fications of Annex 10.
 

Co-operative arrangements for the flight 
teiting of radionavigation aidsrecommended should bewhere flight testing on a national
b4.,,; would be impracticable or uneconoio. r~--reuency Asni nmen- Plans forRdionavigation 

ndAd: in F/m and VHF Bands
Frequency assignment plans should be
 

prepared tor aidsbands on the in the LF/MF and VHF navaidbasis of agreed plarning criteria.
 

International General Aviation
 

Short Distance Aids
 

Appropriate nids for short-distance
ndvigation should be provided to serve theaddtional aerodronres referred to inpargraph21 where the density of triffic and the meteorological conditions so warrant, due account

being taken of the aiborne equipment carried
by aircraft. rhese a'ds should as approriate
be located so as to perirdt instrument
 
approaches.
 

METEOROLOGY
 

The aeronauticail muteorological offices

should be designated sa as to:
 

provide bvieli ng anJ duu.muztati,.i fur thefirst fli,.I t tat ,, a.s .reed w ith thooperators concerned, 
or more than one
 
stare; 

enable the most efficient use to be made
 
of the available meteoroLgical data.
 

Arrangements shculd be made for, meteorologial watch to bL-provid,,dand/or 111H, and to each FIRfor r'elevant metvorologlcal 
Information to I, supplIed to, th#, rel.-ted A(Cnnd FIC. Arrangements shoald also be made to
designate main (,r dependent etecrological
offices in order to nsqu.t, that VCC are 
p'ovided with nicessarv meteoroln,,teal 
Inform, t 'on. 
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Any area forecast system to be provided,Uld he :i.accordance with the principles The ground exchange of operationalmeteorological information should satisfy the
excressed in MET/OPS Recommendation 9/1 requirements of the pilot-in-command and the
(MET/OPS Divisional Meeting 1964), and shouldarer fci 	 operator's local representative, before and
.he particular characteristics of 
 during flight,
the Regiar. c:ncerned. as stated in the following table,
with due regard to the need of economy in the 

1, forecasts for the same 
volume of routine operational meteorological

traffic to be exchanged on AFTN circultar
zurpose should not be produced by more than
 

one MET Cffce if
users can be satisfied by
a comon service, assuming It is technically
 
?rsc icabie and reasonably economical.
 

Type of information 
 Required coverage and/or period of validity of
 
Information to De available
 

Routine and selected 
 At departure aerodromo 
 For air-graftin fliahtspecial reports
 

For departure aerodrome 
 For all flights. 	 During first 2 hoursand alternates 
 Exchange involved only 
 6) of flight

for reports of alternate
 
aerodromes
 

For final aerodrome and 
 For flights not exceed-	 During last 2 hours
alternates 
 ing 2 hours *)flying A) of flight 
time 

For significant observa- Along and adjacent to 
 Along and Vdjacent to
tion stations (routine 
 route up to distance
reports only) 	 route up to distance
corresponding to 2 
 from aircraft corre
hours*) flying time 
 sponding to 2 hours *) 

flying time 
Air-reports 
 For whole route 	 Appropriate special
 

air reports for route
 
ahead
 

IGMi:TI,formation For route ahead up to For route ahead up to 
distance corresponding distance from aircraftto 2 hours *) flying corresponding to 2
time hours *) flying time
 

With possible exceptions for certain routes
 

(Thes.- values are subject to regional determination)
 

Aerodrome forecasts 
 As per PANS-MET 
 As at de;arture aeroand amendments 
 2.5.2.4.2.4 for valid-
 drome, but forecasts
 
ity periods appro-
 are required to be

priate to the flight available only as long
 

as appropriate

Pressure v3lues 
 Exchange requirements as 	per PANS-MET 2.5.9
 

Landing forecasts 
 No exchange require- For aerodrome of 
ments intended landing 

during last hour of 
flight 

Area forecasts For flights for which 
the entire service is 

No exchange require
ments 

not provided by the 
local meteorological 
office 

UIT=r wnd and tempera-
tuve orecasts -,unl 

Ho exchange require-
s 

As per PAhS-MET 2.5.3.8 
and 2.',.l.9.2.2 
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The following categories of operational

meteorological messages passed over a meteo-
rological operational telecommunications 

network should achieve transit times not 

greater than the values indicated, on 95% of 

occasions:
 

SIGMET messages................... 
5 minutes*
Amendments to aerodrome forecasts 
... 5 minutes*
Aerodrome reports) 

Landing forecasts)from 
 0 to 
 550 NH 5 minutesh 

Selected special )from 550 to 1100 NN 10 minutes*
reports ) 


*) These values are subject to regional 

determination
 

Aerodrome forecasts originated by meteorologioal offices in the'Region should be

available, at all locations at which they are
required, at least 30 minutes before their 

period of validity commences. Transit times 

of aerodrome forecasts originated by meteoro-

logical offices outside the Region should
take account of those established by the other

Regions concerned so that these messages

reaci. their destinations before the periods of
validity commence. 


Runway visual range observations should
Lo made when the visibility is equal to or

less than 1,500 metres or a higher value 
, :locally. 

Reports of temperature and dew point

should be made available as required for 

take-off purposes. 


Landing forecasts should be of the 

trend type as detailed in PANS-MET, 4th Edition,
parigraph 2.7.2.2.2. 


The meteorological information supplied
..ould be adequate to serve flights to the

.eve's specified in paragraph 1 c). 


States should plan for the introduction
 
of ssr aircraft operations by maintaining

appropriate climatological records 
on surface

.,dupper air information up to 30,000 metres
 
(100,000 feet).
 

MD/SEAANP 

At least the following meteorological

information should be available or easily
procurable for each flight departing from any
aerodrome having a significant voluma of

international general aviation traffic:
 

route information concerning winds andtemperatures av appropriate levels 
 nd
weather likely to affect the safety of

flight, including indications of low cloud
and other phenomena causing low visibility;
 

information concerning weather at aerodromes
 
of departure and destination and at relevant
alternate aercdromee.
 

SEARCH AND RESCUE
 

Planning for search and rescue service

should take into sccount, to the maximum
practicable extent, existing facilities even if
they are provided for purposes not connected
 
with search and rescue.
 

AERONAUTICAL INFORATION SERVICES AND
 
AERONAUTICAL CHARTS
 

The designation of International NOTAM
 
Offices and their areas of responsibility
should be based on maximum efficiency in the
dissemination of aeronautical information by

telecommunications and on optimum use of the
AFTN.
 

Arrangements for the international
 
exchange of NOTAM, AIS documents and aeronau
tical charts should be examined to ensure their
adequacy to meet the needs of all forms of
international civil aviation.
 

Arrangements for the transmission of
 
NOTAM Class I including the utility of introducing a collective address system should be
examined with a view to recommending measures
 
to ensure that adequate and timely information
 
is available.
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1. INTRODUCTION 


I This part sets out the ICAO Air Navi-

gation Plan for aerodrome facilities and serv-

ices in the Middle East and South East Asia 
Regions. 

1.2 The Plan refers only to basic facil-
ities. The relevant Standards and Recommended 

Practices which describe these facilities in 

more detail and other unspecified facilities are
 
contained in Annex 14 - Aerodromes. 


1.3 Cuidance material also useful in 

implementing the facilities can be found in Doc 

7920-AN/865 - Aerodrome Manual and Doc 8796-AN/ 

891 - Airport Master Planning Manual. 


1.4 Background information of importance 

in the understanding and effective application 

of the Plan is contained in the Report of the 

Middle East/South East Asia Regional Air Naviga-

tion Meeting (Doc 8801-MID/SPA (1968) on Agenda

Items 1, 4, 5, 6, 7 aid 20, supplemented by 

information appropriate to portions of the MID 

and SEA Regions which are contained in the 

Reports of the other Regional Air Navigation 

Meetings listed in the Preface (page 0-5). 


1.5 The following paragraphs reflect the 

Recommendations agreed by the Middle East/South

East A-ia Regional Air Navigation Meeting (1968) 

that require action by States.
 

2. AERODROMES REQUIRED FOR INTERNATIONAL 

AVIATION (Table AGA 1)p
 

2.1 -Physical Characteristics 


2.1.1 The requirements indicated in Table 

AGA 1 constitute the plan for the physical
characteristics of aerodromes and alternate 
acrodromes required for international scheduled 
air transport, non-scheduled air transport and 
general aviation operations -
MID/SEA (1968), REC 5/6. 

2.1.2 Where the existing aerodrome charac-

teristics exceed international requirements, 

States should ensure that the full charqcter-

istics are maintained -

MID/SEA (1968), REC S/. 


2.2 Planning and Development
 

2.2.1 After making a careful assessment of 
the long term future requirements of aerodromes, 
States should arrange to take the necessary 
steps through the acquisition of land, city
planning and zoning, etc., to safeguard the 
future operation of the aerodromes and to pro
vide for foreseeable needs -
MID/SEA (1968), REC 5/3. 

2.2.2 The runway length and pavement
 
strength figures in Table AGA I should be reviewed by the competent authority in consulta
tion with the operators concerned when making
 
plans for aerodrome development -

MID/SEA (1968), REC 5/4.
 

2.2.3 The efficiency of taxiway systems at
 
busy aerodromes should be reviewed to ensure
 
that the optimum runway capacity is obtained -

MID/SEA (1968), REC 5/2.
 

2.2.4 The adequacy of terminal buildings and
 
associated facilities should be examined with a
 
view to the accommodation of anticipated in
creases in passenger and freight arising from
 
more frequent operatios and/or the introduction
 
of hIgh capacity aeroplanes -

MID/SEA (1968), REC 5/5.
 

2.3 Application
 

The improvements that are required for
 
both increases in runway length and pavement
 
strength should be effected not later than the
 
dates assigntd In Table AGk I in accordance with
the priorities shown in Appendix A to Part 20 of
the Middle East/South East Asia RAN Meeting
 

Report (Doc 8801-MID/SEA (1968)) -

MID/SEA (1968), REC 20/14.
 

2.4 Maintenance of A-grodromes
 

2.4.1 Consideration should be given to the
 
establishment of preventive maintenance pro
grammes and to provide adequately trained per
sonnel to ensure that aerodrome facilities are
 
maintained in their proper condition
 

MID/SEA (1968), REC 7/9.
 

2.4.2 At aerodromes where animals or people
 
stray onto the aerodrome, suitable fencir
 
should be inutalled and maintained -

MID/SEA (1968), REC 7/8.
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2.4.3 	 MID/SEA ANP
When work 
is being done on the strip
or when temporary hazards 	

3.3 Considertica should be given to the
exist, an endeavour provision of 
launches
should be made to follow the guidance material 	 or other appropriate

vessels or amphibious
in Part 3, Third Edition of the 	 vehicles suitable for
Aerodrome
Manual 	 rescue purposes# together
- with adequately
trained personnel at all aerodromes having over-
MID/SEA (1968), REC 7/la. 
 water approaches or take-offs.
2.4.4 
 States 
which experience heavy ra: 


fall should 
3.4 The following guidance matL:.'zn
use advanced techniques for Im-	 on 

proving 	 provision of water rescue service should be used
the drainage characteristics of runways 
 for all aerodromes specified in paragraph 3.3:
and increasing braking action -MID/SEA (1968), REC 7/11. 

1) Water rescue capability should be provided
 

2.5 Visual Aids 
 as part of the established aerodrome rescue
and fire fighting service when a signifi.

2.5.1 The requirements indicated in Table cant portion of approach/departure opera.
tions is
AGA 1 constitute plan for visual ground 	

over water within a distance of 8the 	
nautical miles from the runway end.
aids 
 for aerodromes
aviation - serving international
 

2) Boats* provided for
MID/SEA (1968), REC 6/4. 
water rescue service
 

should:
 
2.5.2 
 Where existing visual aids 
 at aero-
 a) have the capability for shallow water
dromes exceed international requirements, States 
 operation;
should continue to maintain these aidsMID/SEA (1968), REC 6/3. 

b) be designed 
to suit local area condi
2.5.3 VOR checkpoint.markings should be pro-	

tions;

vided on all 
 aerodromes 
where such points are
established - c) be located on the aerodrome when the
 
MID/SEA (1968), REC 6/1. aerodrome borders the 
water; or 
if


located 
off the aerodrome preferably be
 
2.5.4 
 Suitable apron guidance should be pro- under 
tho control of the aerodrome rescue and fire fighting service;
vided to assist 
aircraft manoeuvring
apron, 	 on the
particularly at locations where turbine-
engined aircraft operations are planned -

d) in any case be located so as to give

MID/SEA (1968), REC 6/2. 	 minimum access time to the area to he

covered by the service; 
2.6 	Application 


e) be equipped
tion, lifte with 2-way radio commuicarafts and 
 life preservers
The required visual aids 
 should be
provided not 	 related to the requirements of the critlater than 
the dates assigned in 
 ical aircraft; and
Table AGA I in accordance 
with the priorities
shown in Appendix B 
to Part 20 of the Middle
East/South 	 f) have as
East Asia 	 high a speed as practicable.
RAN Meeting Report (Doc
8801-MID/ A (1968)) -	 3) Personnel provided should be adequately
MID/SEA (1968), REC 20/15. 

trained and drilled for water rescue serv
ice.
 
*Note: Though boats are 
 the normal rescue
3. CRASH FIRE AND RESCUE EQUIPMENT AT


AERODROMES 	 vessel, the requirement could be met

by helicopter or air-cushion vehicle,
etc. 


-

3.1 Application of the guidance material 
 MID/SEA (1968), REC 7/3.in Annex 14 
on rescue and fire fighting services
should be continued in determining the scale of
protection 
and equipment 
 to be provided at 
 4. BIRD AZARD REDUCTION
aerodromes -MID/SEA (1968), REC 7/1. 
 4.1 Employment of Ornithologists
 
3.2 An immediate endeavour should be made
to plan for rescue and fire fighting services to 

States with aerodromes where there is
 
meet 	 bird hazard problemthe needs of new high capacity and super- list 	

should engage tinornitholo
sonic 	 to investigateaircraft where 	 the need forso indicated in 	 bird hazard
AGA 1 -	 Table reduction services at aerodromes and whereappropriate, prepare reccemendationsMID/SEA (1968), 	 for over-REC 7/2. 
 coming the hazard 
-


MID/SEA (1968), REC 7/7.
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1-1-5'.AGA I 
MID/ILA AME 

CITY/AERODROME ALTERNATE AERODROMES I RUNWAY PHYSICAL CHARACTERISTICS , 1-- .. ,

USE 
 orERODR ES N 
 AIRCRAFTCOORDINATES AIRCRAFTCITIES FOR WHICH AERODROME
ISAN ALTERNATE NR AI A. .
wT SLOPE ENmT CL V 

2 m4 STRENGTH5. . ..T E'RM3 ...'10 . , 0 0 8 kg 
YEMEN ARAB REPUBLIC  _ 7 8 

HODEIDAH/Hodeidah 
 ADEN/Intl
.E TAIZ/Talz 
 ]" 0123000
RG SN-INSTR B AIM 85
TATZ04/22 8 AW8
Comet 4C Comet 4C
 
1445N 4259E 


04/22 
 3000 
 Au 39
SANA'A/Sana'a 
 ADEN/Intl 
 2200
__~~20 B707-320 B0O707-320Bdtda
8707.
BO-3203
REG - S HODEIDAH/lodeidah f 18/36 3250 C AUW 119 
1531N 4411E 18/35 U.! 3250 LCN 55
 

TAIZ/Taiz 
 ADLN/Intl 
 1200 ..... 
 . 0C3' 
 JC3

REG - S 
 /2-
 331 
 1220 L AUW 12
 
1335N 4402E 


13/31 
 1200
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RADIO AIDS 

ILS E VORL 
9 10 11 12 

PA 
13 

SA 
14 

LIGHTING AIDS MARK!NG AIDS 

VA AVRCTOTX 0 D Cj jS
15 16 1718 19 2021 22232425126271229130 

RIMARKS 

31 

I 00 0 00 0 

0 

,, 

0 0 00 00 0 0 

' CWY18-20036 

I J o 0 0 
Replace by-
Remplact par -
Reemplazado port:
TAIZ/Ganad

*DC3 acceptable 
aceptable

Closed to civil air 
traffic, replaced by -

Ferme a laviation 
civile, rempJace par -
Cerrado al trafico eerec
civil, reemplazado por:
TAIZ/Ganad 

- -

______ 
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MID/SEA AJP 
 MOBILE 


COM 2' 


TABLE CON 2 - AIERONJAUTICAL MOBILL SIRVICI; 

TABLEAU COM 2 - SERVICE MOBILE AERONAUTIQUI: 

TABLA COM 2 - SERVICIO MOVIL AERONAUTICO
 

EXPLANATION OF 	 TABLE 

c-. on StAPP-I 
ame050m/10,000 


Functions for which frequencies are required,
using abbreviations and identifiers as listed

in the "Explanation of functions and symbhols"
below. 

3 	Total nunber of channels required for stated 
function or combination of 	functions. 

14	The area t distance within which each 
, u'red channel is to be used. 
 the 	sector 

tc 
be served covers an area of 90 degrees
centred on the direction given (e.g.

E, W, NW, etc.). 


5 Recommended radio frequency of facility for
6 the function(s) shown In Column 2 arranged

7 by protection height as follows: 


& 

8 	 Column 5: 


Column 6: 

Column 7: 

Column 8: 


9 	 Frequencies
telephony en-route communications (selected
from 	 the Allotment Plan in Appendix 27 tothe ITU Radio Regulations). 

10 Supplementary informati ,. 
Where the service is operating on a non-

recommended frequency, the existing fre-

quency is shown in this column when It is 

deemed of interest to provide supplementary

information, but this does not 
imply endor
sement on the part of ICAO.
 

Explanation of functions and symbols.
 

ACC-L Area control service up to 7
 ,600m/

25,0o ft. 


ACC-LU Area control service up to 3,700m/
4a5,000 ft. 
ACC-SR Ared radar control service up to heighft

indicated by L, LU or U. 

ACC-U 
Area control service from 6,O00m/ 


20,000 ft up to 13,700m/45,O00 ft,
 

up 	to 1,200m/4,000 ft (S/T) 

3
up 	to 
 ,050m/10,000 ft (I)
up to 7 ,600m/25,000 ft (L)


up to 13 ,700m/45,000 ft; for 
SST 

up 	to 19 ,800m/bS,000 ft (U)
[Where extended range coveza e is 
required it is annotated ERJ. 

of 	facility providing HF radio-

Approach control servicft. Up to 
u o w f n 	 uApproach control service up to7AP ,600m/25,000 ft.
APP-LU Approach control service up to 

13,700m/45,000 ft.
APP-IPAR T Precision approach radar service up 
APIP-SR :to 1, 2 0/,000 ft.Approach surveillance radar.servtc,. 

up to hie.ht uhown iby r, LUL, or 
U. 

APP-U Approach control uervice from
6
 ,000m/20,OOO ft up to 13
 ,700m/
 
45,000 ft..
 

'IS 
 Flight informatlon servjce up to
 
height shown by 1, L, LU or U.
 

GP 
 General pupose communication up to
height shown by I, L, LU or U.
SMH-S Aerodrome surface movement control.

TWR Aerodrome contrlol service.
 
VOLMET lNeteorologlcal information for aircraft in flight.
 

LEGEND
 

Unler jinlbl buen 	usa..d where. the service isnot Implemonta,,' or when the 	sevvic,. I, provided 
on a nunl ZIIiII iu11dd I req uenL'y.
 
In tho,, e,.. ,here ,.i,, ont
than function isu'iiln.,il iii (,n.. r.id iA; control prnition, thetroiqun'ry co(,ncerned 1t; iiuied only in that
 
column c(Jrre';;potiplin{ 
 tt, 	 IIit lhhest requirements
in 	service range and hv il,,it. 
The figures in parenthone-i after the frequencies
in columns 7 and 8 relate to the area of use ofthe frequency concerned as shown in Charts COM 
3 and 4.
 

In 	some case,; the frequen i.,s assigned to ACCare operated at locations different from the
location of the ACC, either as "remote sectors"
 
or, 	where the provision of direct pilotcontroller communications are not yet feasible,

by means of air-gr'ound communication stations.

These remote locations are shown against the
frequency concerned in column 9.
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CON 2 3-2-21 

I3 NO. OF SERVICEFUNCTION 
CHAtNNEL5 RANGE -" Hp REMARKS 

2CATION 

4 5 6 I910PNf 

YEREN ARAB REPUBLIC 

HODEIDAH/Hodeidah 
 TWR 1 25 118.1 

SANA'A TWR 
 1 25 118.1
 
SMC-S I AD 121,6
 
APP-T 
 1 50 119.7 

TAIZ/Taiz TWR 1 25 118,3' 118.1 'jIJAPP-I 1 150 L2. 70 

- -- - p i 
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COM 3 3-3-1
 

TABLE CON 3 - RADIONAVIGATION AIDS 

TABLEAU CON 3 -
AIDES RADIO A LA NAVIGATION 

TABLA CON 3 -
AYUDAS PARA LA RADIONAVIGATION
 

EXPLANATION OF TABLE 

Co1_n
Y 	;larne of station. Column

7--Ruommended rdted coverage of NDB (expressed
 

2 in 	 ndtuticdl miles),Freuency assigned to recommended VOR. "ODME" 	 underlined if existingcoveratge it:intidequate.
indicates that 
a co-located Distance Measuring Equipment, operating on the paired DME 
 Note: Rated coverage Is defined as "the area
channel, is recommended, 

surrounding an NDB within which the
 

3 
Distance (in NM) and altitude (in feet) to 	 strength of the vertioal field of the
ground wave exceeds the milimum value
which the signal from the facility is 

protected (K - thousands of feet). 	

specified for the geographical area
 
in which the radio beacon is located".
 

4 Localizer frequency of recommended ILS. 8 
Frequency assigned to recommended locator
 

5 	Category I type ILS is (L); recommended rated coverage 25 nautical
indicated by "I" and 
 miles.
 
Category II type ILS by "II". 
Under the
Category is ahown the runway which is or 
 9 Supplementary information.

will be equipped with the ILS concerned.
Indication of Category refers to the 
 Where the facility is operating on a nonstandard of performance to be achieved and 
 recommended frequency, the existing
maintained in accordance with ICAO Annex 10 
 frequency is shown in this column when it
specifications and not to the specifications

of the equipment installed, which is not 

is deemed of interest to provide supplemen
tary information, but this does not I1VY
necessarily the same. 
 endorsement on 
the part of ICAO.
 

6 	Frequency assigned to recommended non
directional radio beacon (NDB).
 

LEGEND
 

Indicates the facility has 
not been implemented.
 



U, 

STATION 

ESTACION 

3 

Julz 

2 

VOR DME 

COVER 
COUVERTURE 

COBERTUR4 

3 

NIz 

4 

ILS 

CAT. 
& 

RWY 

k 

NDB 

z > 

o 
u a 
Iu 

7 

NAV-AII15 

J L 

I 

kHz 

MILt/tt A AINI 

REMARKS 
OBSERVATIONS 

OBSERVACIONES 
O 

YEMEN ARAB REPUBLIC 

IHODEIUAH 5751 150 J525 

SANA'A 113.1 395 150 375 *Coverage and range 
to be detemined -

Couverture & distance 
I Stre ditermin6es -
Cobertura y distancla 
pare ser det-rmlnadas 

TAIZ 26i 100 



Sources of Tech. Assigtance YEMEN ARAB REPUBLIC Appendix B 

RLANED STRUCTURE OF THE DEDLETMENT OF--------- UNDP CIVIL AVIATION AND METEOROLOGY WITHIN THE
xOxxxxxxxxxxxx Bilateral MINISTRY OF CON4UNICATIONS
 

UNDP/ICAO ------ ----------- Directorate 
of Civil Aviation ------------ Administrat ou.UND,/WMO --------------------- and Aeronautical Meteorology
 

Bilateral (Egypt) x=xoo Air Navigation & Flit Safety &. UNDP/ICAO
Ground Services Br. Air Trans Br. 

Meteorology Aeronautical Air dff'Lc Co=m~- Idcensi 
*to Information Services ications s OWhlx I~ Opertionst ion-


UIA/M Bilateral (Egypt) uZP/CAo 
 Bilat. (Egypt) UNDI/ICAO 

Yemen Airways 

IxleiFh Ttz --- DP/ICAO -__ xx a tr elrmW1nRescue L 
 e 

L Traffic Lsife General& At istrative
 



YARG Central Planning Organization APPENDIX c 

"Statistical 	Year Book 1972" 

only 
Source: Yemen 	Airways Corporation
72. Transportion of Passengers&Yemen 

71. Transportation of Passeners & Cargoes by 	Yemen Airways 1 7-1972 

YEAR 

PASSEERS IN 

CARGO IN TONS 000 

1967 
35.4.1968 
 174. 
 24


1969 295.1 33.5
1970 496..1 33.8
1971 	 **298.2 34.81972 ~'-	 ~ **153.1 4.
 

* 	Nine months only
 
Cargo with 
excess luggage 	and postageThree months 

MONTH 
 POSTAL 

(in tons) 

1971 
 3.7 

April 
fray . . 
Jun. 
 .• 

•July
August 
 • 
Sept. 
 • 	 . 
October ... 
November 1.5 
December 
 2.2
1972 5.1 
January 
 2.1 

i'nbruary 
 1.4 

March 1.6 

EXCESS 

BAGGAGE 

(in tons) 

67.0 


... 
... 

9.8 

11.8 

11.9 

12.1 

9.7 


11.7 
26.9 
9.9 

7.2 

9.8 


Air 11) by	month 

FREQUENCYCARGO PASSENGE OF MOVE
(in tons) 	 (00) NENT1OF 

AIRCRAFTS 

247.7 
 964 
 2273
 
42 
 105
 

..... 46 135
 

..... 54

28.7 53 

283 
334


45.O 64 
 296

33.3 62 
 33
 
24.8 r1 300

56.-
 40 227
50.6 
 52 
 261
120.1 41 719 
48.4 
 5!, 
 257
24.2 
 111 227

47.> 46 
 235
 

Source: 
 Yemen Airways 	Corporation
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73. Amber of Passengers Carried by Yemen Airways During June 197 - March 1972 

UINES Mar. Feb. 
 Jan. Dec. 
 Nov. Oct. Sept. Aug. July June 

Taiz-Sana,a-Taiz 
 519 449 
 652 432 
 499 574
Taiz-HodeidahTaiz 566 605 557
15 542
27 22
Sana'a-Hodeidah-Sana'a 58 32 48 32 63
9 59 22 93 123
33 16
Sana'a-Barad-Sana'a 23 33 35 
 49 44
221 139 122 193 104Sana'a-Sadaa.Sana'a 93 158220 256 252
215 266 300
437 327Sana'a-Aden-Sana'a 371 485 632 315 435336 309 375 363 306Taiz-Aden-Taiz 381 412
1381 1172 1665 495 463 3831512 1217Hodeidah-Aden-Hodeidah 1673 1875 1995 1558 1381
273 273 292 285 230Taiz-Djibouti-Taiz 321 378 366 278187 254 286243 253 183Sana'a-Asmara-Sanal' 150 215 321 35091 87 344107 143
Taiz-AsmaraTaiz 44 96 19 93 6823 72 l167 65
Hodeidah-Asnara-Hodeidah 18 47 51 3059 44 79 56 22 38 
Sana'a-Kawait-Sanaa 43 68 62 160 177129 63 88 9193Taiz-Kuwait-Taiz 69 136 92 10788 109 90 61 129Sana' a-Dahran-Sana, a 58 63 122Taiz'-Daranaiz __. 110 92 124 278- -- "-5 89 2. 0 92- 124-Taiz-Dahra.-Taiz 48 51--- 6 53--- 27 7Taiz-Cairo-Taiz ---

163 46 430 139 123 7047 87Sana'a-Cairo-Sanaa 113 106 161 128 15785 113 289 153 176Sanaa-Dohra-Sana'a 198 260 254 213 24743 25 42Taiz-Dobra-Taiz 3 --- -_- - - - -98 67 100 6).Hodeidah-Cairo-Hodeidah - -- --
t 2 1 8Sa Jedah-Sama 
 207 147Taiz-Jeddah-Taz 307r 381 1-95541 263 434 245334 418 561 317 267 186Cairo-edd-aih 343 512 332 

-ro- 3 3 2 --- 16 
226 20411 

61 38 29 

TOTAL 45555 4108 5372 5222 4024 5142 6159 6401 5267 543145555 r2]_ 15__ -- 15_ 



7. LrqencY of Yemen Airways Aircrafts Touching Avts rGovernorates 

Yr. 
M oirt4 

J s n . 

Yr. to 

-o-

19?1. 

BARAT 

0 

k 
0-. 

-_-

.. 

SAAflA 

V 

-4-

r 

*H 

g 

-

HODEDMAH 

-go 

2 

TAIZ 

0 
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75. Postal Correspondence 1970 - 71

(A) 	Internal Mail, (Number 000)
 

1971
 

ITEM 
 FREE PAID FREE PAID 

Letters and Postcards 
 --- 420.0 4.0 339.0
Newspapers and Magazines 
 --- 29.0 --- 8.0Registered mails 
 --- 84.0 11.0 	 39.0Other items 
 --- .6 -.-- .5 

TOTAL 
 533.6 '15.0 386. 

Source: Ministry of Communications 

75. (B)External Mail (Number in 000) 

1971 1970 

ITEMS Surface Airmail Surface 
 Airmail
 

Dispatched
 
Letters and Postcards 
 --- 116 130 656
Newspapers and Magazines 
 --- 27 .. 29
Registered Mails 
 ... 1311 •.7 655
 
Other Items 
 - .7 ---	 6 

TOTAL 
 --- 1454.7 130.7 1366 

Received 

Lettaro and Postcards --- 1876 201 720Tl'.eWopyaAp-r and Magazinrs --- 1556 --- 192RUgist(-r rrilo 
 -- 2489 120 714

Other Itres 
 " 13 --- 90
 

TOTAL 	 -- 5927 321 739 

Source: Ministry of Communications 
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Taiz Airport, Diesel electric generator building
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Taiz P.,rport, Future Instrument Runway, West Approach 

Taiz Ai.rport, Future Instrument Runway, East Approach 
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Airline Flights to YARG August 1973Source "International Edition, Official Airline Guide" 

I. Sanaa: 

FROM / DAY AIRLINE AIRCRAFT 

Aden, South Yemen
 
Sat. YARG DC-3 

Asmara, Ethiopia
 
Sat. 
 YARG 
 DC-3, 6 

Barat, YARG
 
Wed . Fri. YARG 
 DC-3 

Gizan, Saudi Arabia
 
Sat. 
 Saudi 
 B-737
 

Jeddah, Saudi Arabia
 
Mon., Wed.,
 
Sat., Sun. 
 Saudi 
 B-737
 

Saada, YARG
 
Tues., Fri. 
 YARG 
 DC-3
 

Taiz, YARG
 
Daily except YARG 
 DC-3, 6
 
Sat.
 

2. Hodeidah:
 

Aden, South Yemen
 
Mon., Wed. 
 YARG 
 DC-3
 

Ankara, Turkey
 
Tues. 
 Aeroflot 
 Y-18
 

Asmara, Ethiopia

Tues. 
 YARG DC-3, '6 

Cairo, Egypt

Wed. Aeroflot Y-18 

Gizan, Saudi Arabia
 
Sat. 
 Saudi 
 B-737 

Jeddah, Saudi Arabia
 
Sat. 
 Saudi 
 B-737 

Mogadishu, Somali
 
Sat. 
 Aeroflot 
 Y-18
 

APalqDIX E 
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FROM /DAY ARTT nE 

Moscow, USSR
 
Tues. 
 Aeroflot 

Taiz, YARG
Tues, Mon. YARG 

Aden, South Yemen
Daily YARG, Alyemda 

Asmara, Ethiopia
Tues, Fri. Sat. YARGP Ethiopian 


Assab, Ethiopia

Fri., Sun. 
 Ethiopian 

Djibouti, French Somali

Mon., Thur., Sat. YARG, Djibouti 

Sun.
 

Doha, Qatar Arabia

Wed. 
 YARG 


Horeidah, YARG

Mon. Tues. 
 YARG 


Jeddah, Saudi Arabia
 
Mon. Thurs. 
 YARG 


Kuwait, Kuwait 
Wed. 
 YARG 


Saudi, YARG
 
Daily except

Fri. 
 YARG 


AIRCRFT
 

Y-18
 

DC-3,6 

DC-3,6 

DC-3, 6 

DC-6
 

DC-3
 

DC-6 

DC-3, 6 

DC-6 

D0-6 

DC-3, 6 



APPENDIX F 
A detailed 	listing of air navigational, communications, meteorological,
electrical power generating and test equipment recommended for each airport in the YAR, follows:
 

1. 	Air Navigational Aids
a.. ,Sana'a. VOR/DME (VOR, 50w, being installed under FRG loan and DME
 
is under consideration)


NDB (FRG loan program placing two NDB's permitting dual
 
ADF approaches)
 

VflF/DF (Being instal-led under FRG loan program)
IVASI ( 	 '1 " ,,
 

b. 	Taiz. VOR/DNE 
NDB, with antenna system 
VASI-4 

a. 	Hodeida. VOR/DNE
 
NDB, with antenna system
 
VASI-4
 

d. 	Barat. 
NDB, with antenna system
 

e. 	Saadal* 
 MUB, with antenna system
 

f. 	Al Beida. 
 DB, 	with antenna system
 

g. 	Ma'areb. 
 MDB, with antenna system
 

2. 
VHF 	Air/Ground Communications
 
a. 	Sana'a. Requirements being met by FRG loan program
 

b. 	Taiz. 
2 ea. VHF Transmitter, 50watt (I main, I standby)

2 ea. VHF Receiver, (1 main, 1 standby)
2 ea' Antenna, VHF, omnidirectional, (I transmit, 1 receive)

2 ea. Microphone. (1 for spare)
 
I ea. Loudspeaker
 

c. 	 Hodeida. 2 ea. VHF 	Transmitter, 50 watt, (I main, 1 standby)

2 ea. VHF Receiver, 
 it 	 it it it )2 ea. Antenna, VHF, omnidirectional. (I transmit, 1 receive)
2 ea. Microphone (I for spare)
I ea. Loudspeaker 

d. BArat. 1 ea. VHF Transmitter, 50 watt 
I ea. VHF Receiver2 ea. Antenna, VHF, 
1 ea. Microphone 

omaidirectional (1.transmit, i receive)# 

I ea. Loudspeaker 

e. Saadah. same as Barat 
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f. Al Beida. 
Same as Barat.
 

g. 	 Ma'areb. Same as Barat. # one antenna will suffice if an antenmtransfer reay Is u ed. SeOP&t,ante AM reammdedto elimdiate the potentiaI.Z toalesom codtal arei.3. Point-to-Point Communications
 a. Sana'a. 
Equipment needed for establishing necessary international
service is being provided under the FRG loan program.
1 ea. Transmitter, HF, SSB, 50OW Ifor domestic circuit
I ea. Receiver, HF, SSB,

1 ea. Antenna system
 

b. Taiz. 
I ea. Transmitter, HF, SSB, 50M, 4-6 channel, crystal controlled
3 ea. Receiver, HF, SSB. 
( for Aden, I for Asmara, I for
 
domestic)
I ea. Antenna system, with muticoupler and antenna switch


I ea. Microphone
 
3 ea. Loudspeakers
 

c. Hodeida. 
I ea. Transmitter, HF, SSB, 50OW, 4-6 channel, orystal

controlled
 
I ea. Receiver, HF, SSB
 
I ea. Antenna System
 
1 ea. Microphone
 
1 ea. Loudspeaker
 

d. Barat. 
Same as for Hodeida
 

e. Saadah. 
Same as for Hodeida
 

f. Al Beida. 
Same as for Hodeida
 

g. Matareb. i ,, ft , 

4. Meteorological Instruments
a. Sana'a. 
Necessary instruments and equipment being provided under FRG loan
 
b. Taiz. 
I ea. Barometer (atmospheric Vressure measuring instrument)
1 ea. Wind indication system (wind direction and velocity)
I ea. Thermometer, centigrade
 

c. Hodeida. Same as for Taiz
 

d. Barat. 
I ea. Wind indication system (Wind direction and velocity)
I ea. Thermometer, centigrade
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e. Saadah. Same as for Barat 

f. Al Beida. Same as for Barat
 

g. M'areb. Same as for Barat
 

5. Test Equipment and Tools 
a. Sana'a. Adequate test equipment 

FRG loan. 
and tol Doieing provided' under 

b. Taiz. 2 ea. Volt-ohm. milliameter 
I ea. Tube checker 
I ea. Audio Oscillator 
1 
1 

ea. 
ea. 

Frequency Meter, 
Megger 

HF/VHF 

I ea. Ammeter, clamp-on
1 set. Hand tools 

c. Hodeida. 2 ea. Volt-ohm-milliameter 
1 ea. Tube checker 
1 ea. Signal generator, Rf, HF/VHF
1 ea. Audio Oscillator 
1 ea. Frequency meter, HF/VHF
1 ea. Oscilloscope 
1 ea. Megger 
1 ea. Ammeter, Clamp-on 
1 set Tools Hand 

d. Barat. I ea. Volt-ohm-ameter 
I ea. Tube checker 
I ea. Signal generator RF, HF/VHF 
I ea. Audio Oscillator
 
I ea. Frequency Meter, HF/VHF
I set Hand Tools 

e. Saadah. Same as for Barat 

f. Al Beida. Same as for Barat
 

g. Ma'areb. 
Same as for Barat
 

The above lists only the minimum requirement of test equipment and, takesinto consideration that presently at Taiz. TA addition to the above, determination should be made of test equipment needed for properly maintainingdiesel driven engine-generatue equipment. 

6. Electrical Power Equipment
a. Sana'a . Adequate equipment being provided under FRG loan project. 



b. Taiz. Iea. lOOKVA engine-generator, diesel, 400-230V, 30-4W, 50HZ1 ea. Power distribution system from power house to terminalbuilding and to various air navigational aid facilities. Preferably an underground cable with required associated transformers. 
c. Hodeida. The need for engine-generator(s) 

power should be determined. 
for emergency stand-by 

d. Barat. I ea. Engine -generator, 240/12M, 10, 50hz, est. 5W. (Sizedependent upon electronics equipment installed this location.Allowance should be made for about 1.51W for building andoperation of test equipment) 
e. Saadah. Same as for Barat 

f. Al Beida. Same as for Barat 

g. Ma'areb. Same as for Barat 
For Taiz the engine-generator listed above is additional to, and equal to,
the lOOKVA unit presently installed at Taiz airport.
a second lOOKVA Upon installation ofunit, the 20KVA unit presently installed can be removed for
use at some other location.
 

Also, at Taiz, two 860KVA engine-generators now incompletely installed andnot operating should be made available for other use, or disposition as
determined most advantageous to the YARG.
 


