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ENGINEER ANNEX 

DEPARTMEKT OP THE ARMT 

MIDDLE EAST 
LINES OF COMMUNICATION REPORT 

I. PROBLEM 

To estimate engineer tupport required to provide lines of 

communication* for US logistical support of forces operating in the 

vicinity of BAGHDAD. 

II. ASSUMPTIONS 

A. GENERAL 

Various assumptions of s rature related specifically to 

areas under consideration are contained in the development of »ach 

route in the respective appendices. Assumptions general tc all 

routes under consideration. 

1. Duration of operations will be approximately 180 day*. 

2. Forces will built over a period of 60 days. 

3. Neither atomic weapons nor CBR will be employe! by 

either side; however, US will maintain in the area a cfpability for 

employment. 

4. US will provide combat support units for Turkish forcea 

equivalent to 50% of normal US combat support. 

5. The local government will be responsible for hospitalisa 

tion of its own people (military and civilian); however, emergency 

medical care will be provided local civilians to extent nscassary 

to prevent interference with military operation*. 

6. Approximately 25% of existing LOG capacity will be re¬ 

quired for the local economy. 

7. Air Force will provide inter*theater aero-medical evacua 

tion, including care e.iroute, except that normally provided by organic 

Army Aviation. 

8. Army will provide Air Forces (to wing base level) with 

Class I, III and Ilia (package tnd bulk) supply. 



9. Sufficient intr« theater airlift will be available to 

lift 101 of the tonnage requirement. 

B. FORCES: 

Forces will constat of approximately 120,,000 troops com¬ 

prised of: 

US: 1 Division Force - 30,000 

British: 1 Division Force - 30,000 

Turkish: 5 Divisions - 60,000 

C. TONNAGES: 

laiilal equipment * 180,000 short tors 

Daily maintenance - 4,000 short tons per day 

Peak tonnage load - 7,000 short tons p« ¿«V 

D. ROUTES: 

Routes to BAGHDAD under consideration for this study: 

ROUTE A: ISKENDERUN-ALEPPO-MOSU1.'-BAGHDAD (Appendix B) 

ROUTE B: BEIRUT & HAIFA-MAFRAQ-RUTBA-BAGHDAD (Appendix C) 

ROUTE C: BASRA-BAGHDAD (Appendix D) 

u;, DISCUSSION 

A. INTELLIGENCE: 

See Appendix A for general information. Most of the 

general descriptive data in Appendix A was obtained directly from 

latest published NIS's. Detailed data in the other appendices 

was updated from working files of the Engineer Strategic Intelligence 

Division, Army Map Service. 

B. ROUTE Ai 

See Appendix B for complete description and full dis¬ 

cussion of considerations, requirements, critical features and 

critical items. 

1. Summary. 

a. Approach route A provides good ports and beaches 

in the ISKENDERUN area with requisite throughput cspaclty, including 
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bulk ?0L tanker dledurge eud atorege facilities. Two airfields 

(ADANA and INCEkLiK) can each acconsutdate a composite tactical wing 

without Initial rehabilitation. Othsi airfields at DIYARBARKIR 

MOSUL, K-l and KIRKUK can support sustained usage by medium cargo 

aircraft and Jet fighters, and limited heavy cargo aircraft utilisa¬ 

tion without Initial rehabilitation. 

Available bulk POL tranimiaelon facilities consist 

of NATO pipeline extending XSKENDKRUN to BATMAN in TURKÏÏ. This 

line Is complete except for pump stations which era scheduled fez 

completion in third quarter calendar year 1959. 

c. DryFcargo transportation facilities to the objective 

area, consisting of rnne single-crack railway and two highway routes, 

provide, after Inltijel rehabilitation and with continual malntenanco, 

a combined throughpvt capacity of 5,000 ST per dey. 

d. The upper reaches of the EUPHRATES end the T1SRIS 
V 
0 

RIVERS are not suitable waterways on this approach route. 

2. Implications of utlllaatloR.of thlp 

a. PO^. pipeline must be provided to eupport operation 

olthor by ««tending NATO pipeline (570 miles) or entirely new con¬ 

struction for approxlsMtely 830 or 600 miles depending on route 
I 

selected. Movement of POL by highway er tail Is not considered 

practicable duo to the d(juanee Involvad and axcasslve transport re- 

/ 
qulraments. 

b. Existing dry cargo land-line transportation capacity 

is 5,000 ST parity, 2,000 ST short of the peek requirement of 7,000 

ST per day. Railway expansion Is not considered feasible, b«t rea¬ 

sonable expansion of the highway system within nominal time limits 

would provida total throughput capacity of 7,000 ST per day. How 

evar, military throughput capacity will be limited to 5,250 ST per 

day aftar deductions for naoda of civilian economy. 

c. The railway and the bast existing highway routes 

are generally parallel, complementary, and mutually supporting, and 
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can próvida 731 of requlrad capacity. The remaining hlghv*y route 

divergea widely from axia of other routes, and after expansion can 

support 271 of tote capacity required. Utilization of all routes 

will require dlvlslc of tactical forces to assure supply support 

during movement on objective area. 

C, ROUTE B; 

See Appendix C for complete description and full dl*' 

cusalon of considerations, requirements, critical features and 

critical Items: 

1. lam. 

a. Approach route B provides on Interconnectt4 complex 

of fair to excellent major and minor ports on MEDITERRANEAN coasts 

of ISRAEL, LEBANON and SYRIA with more than required capacity. 

Beaches will permit over~the-beach operations. Facilities at HAIFA 

and BEIRUT can each meet dry cargo capacities required, but only 

HAIFA has POL tanker discharge and storage facilities. 

b. Ten of the available airfields (three esft;h In 

LEBANON, ISRAEL and JORDAN and one in SYRIA) Individually orVn 

combination with another can accommodate o composite tactical wing 

without rehabilitation and only nominal maintenance. Airfields in* 

eluded In the foregoing, at BEIRUT, AMMAN and LOD ( ISRAEL > can each 

accommodate a composite tactical wing. 

c. Dry cargo transportation facilities to the objective 

area consist of one single-track railroad which joins th« Route A 

railway at ALEPPO and one primary through-highway. Tne latter Is 

connected by coastal highway to all ports and other routes through 

mountain belt facilitating flexibility In use of perts end alternate 

routing through any blocks which muy develop In mountain rlmUnd, 

d. Crude oil pipelines from IRAQ and SAUDI ARABIA 

terminating at TRIPOLI and HAIFA are unidirectional (east to west) 

and could met be converted In time to support operations In progress. 

a. Approach route B Hoes not provide ajy natural water¬ 

way sultabla for use or expansion to support mllita.y optratlons. 
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2. iacMcaUaoj af utlllutloa oi thii 

*. A 6-Inch POL plpclln« auat bt conatructad frena 

pore (preferably HAIFA) co objectiva area, a dlatance of 630 allea, 

plua approKlaately ISO allea of 4-lnch pipeline faedera to elrflaida. 

Hovaaent of POL by hlghvey or rail la not practicable due to length 

of LOC end exceaalva tranapo<-c required. 

b. Since the railroad In route B la Halted to the 

coeatal area, the general ellgnaent of hlghvey ayatea and railway 

will preclude alternate end coaplaaentary uaaga In nher araae. 

Although the coablned capacity of rail end highway ayateaa la 

aufflclent for peek toanagaa, the railway cannot contribute to 

aupport of operetlona In progreaa unlcaa proportionate aber« of 

aupported force advancea along railway axla; or until objective area 

la aelsed and aecured, Including the 470 wile aectlon of railroad 

from Turkleh border to BAGHDAD. 

D. ROUTE C. 

See Appendix D for coaplete description and full dla- 

cuaalon of conaldoratlona, requlraaanta, critical featurea and 

critical Itaau. 

1. Su—arv. 

a. Approach routa C provldea port facllltlea In the 

BASRA area with —re than adequate dry cargo unloading capacity. 

Howevar, bulk POL tanker berthing and dlacharga fatilltlee are not 

available and terwlnal atorage la adequate only fot needa el local 

econosy. Port throughput capacity lu Halted by capacity of inland 

tranaportatlon syetoa. In addition, extenalve and centinwoue dredging 

la required to aalnteln aufflclent draft for ocean going vaeaale, 

Landing beachea are not available. 

b. Available land linea of coaaunlcatlon cenalat of 

Inland watarwaya of the EUPHRATES’ TIGRIS DELTA, a alngla-tiaik 

narrow-gage railway and a highway which generally parallel the 

EUPKMATZS River and a aecond highway which parallele the TIGRIS liver. 
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Combined capacity of inland tranaport ayate® after Initial re¬ 

habilitation and with continual maintenance 1* 5,600 ST per day 

ualnt ona highway route and 6,100 ST per day ueine both highway*. 

However, during the rainy seaecn (Deccaber-May) all land lines :ray 

become completely inoperative fox période of several week* due to 

flooding by major rivera and to poor soil traifliability in wet 

weather. 

c. Five airfield« (ABADAN, RASHID, BAGHDAD WEST, 

HABBANIYA FLATEAU and SFAIBAH ) are available in this approach 

area which are aultable for development but must be expandid in 

order to accoaaodate a composite tactical wing. 

2. Implications of utilization cf thl> route. 

a. Dry cargo land line transportation capacity is in¬ 

sufficient for peak throughp required for the opstatlcn. Ninety 

per cent of the current capacity la borne by the railway end inland 

waterway*. The former includes many critical bridges, while the 

latter la affacted by aeasonal levels in water and vulnerability 

of dama which control water levels thtougLauit the delta. 

b. All of the aadating inland land linas of communication 

11a within the flood plain and drainage eyatea of the TIGRIS-EUPHRATES 

DELTA and are subject to seaeonal flooding, end inundation through 

destruction of dams. Terrain contiguous to existing reeds end 

railroads efforda little or no capacity for croe*-country movement 

or by-paielng of obstacles. 

c. Rail end highway expansion le feselble end necessary 

to support operations. In addition, all bulk POL unloading and 

transmission facilities must b' provided from port of BASRA to 

objectiva aras, 

E, COMPARATIVE EVALUATION OF PHYSICAL CHARACTERISTICS: 

1. Evaluation of the route# should include, political 

considerations and operational requirements as related matters. 

However, this study was made without political guidance and with 
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combat operational altuatlona only akotchlly defined; therefore, 

the evaluation which followe la raatrlctad baaically to the 

phyalcai character1atlea of cha routaa. Evaluation factora are: 

a. Effort required for maintenance of capacity. 

b. Effort required for expanalon of capacity. 

c. Vulnerability. 

d. Capacity. 

a. Reliability. 

2. CowparHon of inalnair ttforl to t-ttom .-.rtent cepeclty. 

Since none of the routee under conaldoratlon Include extetlng 

through POL pipeline to objective area all routee are equally 

affected by thla evaluation factor. Mov. tr, It la aaphaalaod 

that porta of ISKENDERUN and HA1PA have if not at ’.Mediate, at 

leaat an earlier capability to unload and e'ore POL podufte, and 

pump to an advancing plpehead. The loi lowing eumaarlet pxrttnte 

engineer effort In manpower and conetructlon material required to 

provide Initial rehabilitation and nuataln current capacity. 

gfisu ççygi» gf HgyTaa 

A 23 

B 29 

C 22 

HtTERlAL 
_SI_ 

63,616 

78,764 

63,930 

CURRENT SYSTEM 
CAPACITY ST/DAY 

5,000 

8,500 

6,100 

3. Companion of emUnacr tfiort for expanded capadLy 

Summary balow preaanta tha engineer eutnpower and material required 

to expand aacb routa to capacity Indlcatad. Capacity data in- 

cludaa 1,900 ST par day POL producta for all routea. Tha data 

preaented Includes the effort presented In preceding paragraph 

plua the additional effort required to provide the most feasible 

and practlr expanalon within reasonable time frame for operations 

(approximately 60 days). Requirement* for bulk POL facilities are 

included. 
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CONSTR PIPELINE 
ROUTE BN MONTHS CO MOS 

A 37 5 

B 39 4 

C 34 3 

MATERIALS EXPANDED 
ST SYSTEM CAPACITY 

__st/.qay_ 

102,453 8,900 

112,175 12,400 

85,459 11,600 

4. Co—nt» on «»tlttc» of etttlnter tffort. 

a. It la to br «aphaalzed that statement* of engineer 

effort are essential rsi/ rough estimates. By coincidence for all 

three routes In the preceding paragraphs, estimates of efforr are 

generally of the same magnitude for all J route«, and the per¬ 

centage af difference In battalion months between route* for the 

capacities Indicated, are probably less than the accuracy of in¬ 

dividual estimates. For this reason effort estimates must be 

supplemented by Judgement and by consideration of other factors. 

b. The problem Is Illustrated by route C in which one 

road parallels the TIGRIS and one road parallels the EUPHRATES. 

.,\e TIGRIS road is shorter and has less unsurfaced sections. It 

la probable that the TIGRIS roadbed itself can be more easily im¬ 

proved for Initial operations - at least the quantities of each to 

ba worked will be less and hence effort estimates will be lower. 

Yet much of the TIGRIS road is in essence a causeway with no by¬ 

pass possibilités, whereas the EUPHRATES road will permit by¬ 

passing of trouble spots and offers adjacent cross-country 

possibilities. Hence the EUPHRATES road Is much more suitable 

from a point of view of engineer support, and effort estimates 

above, do not reflect the relative suitabilities of the two roads. 

5. Comparative vulnerability of rputei. 

a. The comparative concentration of port facilities 

available for route C (BASRA, aBADAN and KHORRAMSHAHR), and the 

¢4sc with which channels of the SHATT AL ARAB can be blocked 

coupled with lack of beaches for over-the beach operations and 

with longer sailing time from CONUS or European ports favors se¬ 

lection of routes originating at MEDITTERANEAN coastal ports. 
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Routes A and 8 permit greater flexibility and alternatlvta In 

■election and uae of ports, airfields, and Inland transportation 

facilities. 

b. Flooding of the TIGRIS-EUPHRATES DELTA would undoubtedly 

interrupt all inland transportation facilities of route C. Except 

In the mountain rimland, rail and highway routes originating at 

MEDITERRANEAN coast will not be particularly susceptible to 

Interruption causeó by natural phenomenon. Shorter length of rail' 

road favors utilisation of railway system originating at ISiCENDERUN 

(ROUTE A) over points of origin for railway in Route B. The Route B 

highway system allows greater flexibility than Route A for Inland 

clearance past che mountain rimland. 

6. cuacltv of routes. Uni taking ca;*clti!* of 

ports available to each route are more than adequate for support 

of the projected operation and are therefore not major factors in¬ 

fluencing selection of route. However, lack of POL tanker discharge 

and terminal storage facilities In the BASRAH ares favors selection 

of routes connecting to HAIFA and/or ISKENDERUN. Following sub- 

parsgraphs summarize Initial (rehabilitation) and feasibly expanded 

(rehabilitated, expanded and new construction) capacities of the 

Inland transportation facilities available for each route: 

a. Initial capacity: (Short tons per day) 

Rwy RR Waterway Total Dry Bulk POL 
.. £*!££_- ,/ 

1,000 4,000 0 5,000 0 i' 

5,500 3,000 0 8,500 0 

1,000 3,100 2,000 6,100 0 

Route 

A 

1/ Completion of NATO pipeline will provide bulk POL throughout 
of 1,900 ST/day for approximately half thn length of LOC. 

2/ Narrow-gage railway. 
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b. Expanded Capacity: (Short ton* per day) 

Route Hwy RR Waterway 
Total Dry 

Cargo Bulk POL 

A 

C 

B 

3,000 4,000 y 0 

7.500 3,000 I! 0 

1.500 6,200 I1 2,000 H 

10,500 1,900 

9,700 1.9U0 I! 

7,000 1,900 

1./ Expana ion not considered feasible or practicable. 

2/ Narrow-gage railway. Expanded capacity based on TC estiaate 
of 10 trains dally @620 ST per train. 

3/ Requires new construction of POL tanker berthing, diacturge 
and terminal facilities. Subject to interruption during 
rainy season. 

Comparison of inland transport capaciiiits and c. 

POL tanker discharge facilities available to each rocíe favers 

selection of Route B. 

7. Comparative reliability of mtes. Reliability of 

routes are affected by such factors tc altern tive means to support 

at least maintenance tonnages, comparative length and condition of 

facilities, security of facilities incident to their alignment, and 

sensitivity to Interruption aa result of natural phenonemon or 

hostile actions. Consideration of these factor* favors utilisation 

of the railway and NATO pipeline of Route A and the highway of 

Routt B. The inland transport facilities of Route C, although 

ahorcar are all in sn area sensitive to flooding, snd sra linked 

to one port. Generally, the factors of initial condition, 

flexibility, vulnerability and location favor selection of Routt B. 

P. COMPARATIVE EVALUATION OP OPERATIONAL INFLUENCES. 

1. Analysis of the routes ctnnot be based solely on 

physical characteriatics. Despite the lack of dstlnitlve guidance 

aa to political and combat operational situation», certain operation 

influences are obvious ares, and must be considered. 

10 



2. Origin ,of_çç^«I_lürçci. 

a. The five Turklah division« represent 507. of the 

supported force. It Is reasonable to assume that Turkish element* 

would be directed to move from concentration areas in their home¬ 

land by best and most direct route available. In this instancCt 

the most logical axis of advance would follow the highway and 

railway of Route A from Turkish border at NUSAYMN to RAGHTAD. 

US assistance to support such movement could be limited to material 

and equipment required to rehabilitate and *1 Inrain railway and 

highway, and awnpcwtr and material to complete the NATO pipeline 

to Turkish ground forces, and support USAT operatlcns in It'RKrY. 

b. With the foregoing deplcyment of Turkish forces, 

the US sni British e!em«"** may then utilise any of the remaining 

routes. However, it is believed that worldwiis disposition of US 

and UK forcea fivers their entry into target ates through s 

MEDITERRANEAN coastal port, or staging through US strtields of the 

MEDITERRANEAN ares. The faoill’ies cf Routt B, lets railway, can 

readily accommodate such a force without expansion, assuming high¬ 

way transport of bulk POL. However, in the latter retpset, the 

interests of economy in personnel and equipment are better served 

by construction of POL pipeline for ultimate support of total force 

in the objective area. 

3. Optimum balance of requirements and wean». 

a. The peak capacity required of the Inland trans¬ 

portation aysteui is 7,000 ST per day plus 1,900 ST pet day of P01, 

for a total of 8,900 ST's. In developing the required system it 

is desirable that a balance tn the capacity of the variou« means 

be obtained to preclude costly losses resulting from the 

interruption of any one facility. For this reason, it is neither 

practicable or desirable to expand or place principal reliance 

>n one transportation element. 
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Furthermore, a balance mvat be obtained in which maximum cifaeHv 

la obtained with both flexibility and with minimum effort. 

b. In addition, up to thla point, aralyala ha* been 

confined to capacities of facilities within a psrtlcular approach 

route. However, as developed above, tne origin of combat forces 

will have appreciable bearing on routes or facilities necetsary. 

It would therefore appear that combination of certain facilities 

of Routes A and £ Is Indicated to form an alternate LOC. Su-h sn 

alternate designated as Route B-l, cor.sierlrg bstlcslly of rb> 

railway, a highway section, and NATO pipeline of Route A, and 

the facilities of Route B lees railway, has been combined and 

analyzed. Since Route B~1 clearly Identifies the axle of Turkish 

movement, US support la based on 100¾ of meterlsl reqiired end 

50¾ of combat support units required to «uppert Turki ah advance 

over facilities south of TURKEY. It has been ueeumed for Route B-l 

as in Route A, that TURKEY as host nation will rehabilitate and 

maintain laud linea, excluding POL pipeline, within ber bordera. 

The following sumtoiry presents the engineer ntifficwrr anl materiel 

requirements to attau. a capacity of 8,900 ST per day (Incluí log 

bulk POL pipeline), or as near such capacity a* practical con- 

sidérations permit for etch reute including B-l. Footnoting 

explains capacity of system and elements thereof, and nature of 

work to be done. 

ROUTE 

a y 
B "if 

CONST* 
BN MONTHS 

37 

30 

PIPi 1NE MATERIALS 
CO M0S SI_ 

5 102,453 

4 111,709 

1/ Capacity In ST per dey: HWY 3,000, RR 4,000. Pipe¬ 
line 1,900, Total 8,900. Expansion of HWY, Rehabilita 
tion only of RR and extension of pipeline. 

2/ Capacity in ST per day: HWY 5,500, RR 3,000, Pipe 
line 1,900, Total 10,400. No expan«ion of HWY or 
RR. Original pipeline construction required. 

12 



CONSTR PIPELINE 
ROUTE BN MONTHS CO MOS 

MATERIALS 
ST 

B-I 3/ 26 118,007 

c4/ 43 3 61,599 

3/ Capacity la ST par day: HWY BEIRUT-BAGHDAD 5,500 
Turklah Bordar-BAGHDAD 1,500¡ RR ISKENDEHUN BAGHDAD 
4,000; Plpallaa ISKENDERUN-Turklth Bordar 1,900 and 
HAIFA-BAGHDAD 1,900. Final and total throughput 
tonnaga to BAGHDAD 12,900. RahaUlltatloa oí RR 
and HWY only aouth of Turklah Bordar. Cosylata NATO 
plpallaa In TURKEY, now plpallt* HAIFA-BAGHDAD. 

4/ Capacity in ST p** 4ny. HWY 3,000, RR 3,100, Plpi- 
Uaa 1,900, Inland Watarway 2,000 Total 10,000. 
Eipanaloa of HWY, rahabllltatlon only of RR and 
original pipaIlia conatructlon. N affart or vitar¬ 
way. Thla aaelaata varlaa fron othar aatlaataf of 
Routa C la affort raqulrad bar.auaa it doat net 
axpaad tha railroad and It utlllxaa both read*. 

F DEVELOPSNT IN ADVANCE CF DEPLOYMENT. 

1. It la ballavad that a algniflaant amrrat of pra-awrganay 

anglnaar aupport la tha Mlddla Eaat araa can ba obtalual thraugh tha 

offlcaa of tha Madltarranaae Enginaar Dlvlalon and tha US contractera 

aagagad uaiar Corpa of Englitaara auparvlalon on toaatructlon work 

for US Forças, NATO, and othar Alllaa. In ganaral, that* conatruetion 

forcaa hava baaa aagagad around tha parlphary of tha araa unlar con- 

aldaratloa radiar than la tha objactlva araa. Howaaar, ona contractor. 

Morrlaoa-Knudsaa baa baaa workiag axtanalvaly la IRAQ fox tha Iraqi 

gavaraaaat oa dawalopuaatal projacta, including tha roada under con- 

aldaratloa la Routa C. 

2. Tha Madltarranaan Dlviaion haa aajor Dlatrlet Offlcaa 

at LEGHORN (Southarn Dlatrlet); TEHRAN (Gulf Dlatrlet) and KARACHI 

(Traaa-Eaat Dlatrlet). la addition, It haa nuaaroua aaallar araa 

and projact offlcaa In GREECE, TURKEY, NORTH AFRICA, and WESTERN IRAQ. 

A now prcjact offlca la balag aatabllahad at DAHRAN to conttruct a 

larga La nalaal facility for tha Saudi Arabian govarnasnt. 

3. Tha US paraoaaal eaployad by tha civilian contractor« 

ara primarily anglnaar«, auparvlaors, job foraaan, and aalatananc* 

paraoaaal. Equlpaaat operator« and aachanlc« ara ganarally trained 
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native personnel. The US personnel, accustomed to working condition* 

and problems of handling natives, provide a potential effective 

nucleus for supervision of construction activities. 

4. For support of combat operations it is probable that 

only a few of the contractor's personnel could be utilized In an 

active theater. Kowaver, for construction oilor to hostilities 

(such as en AQA.,..-AMMAN pipeline) uee o.' civilian contractors pro¬ 

vides many aovsnregcs In addition to on-ehe .pot evallablllty and 

^•■ilatlty, they have a capability to suiblHse ty bringing in trained 

personnel by air from Do. Furthermore, construction by civilians 

as opposed to troops .nay offer political advantage. All things 

considered, It Is probable that In a prehcstlUtics emergency, US 

civilian contractors undur the Mediterranean Division could, for 

example, build a LOC from At)ABA to AMMAN faster and cheaper than 

US troops deployed from either CONUS or EUROPE. 

5. Stocks of construction materials available to US con¬ 

tractors In the MIDDLE EAST are probably quite limited as they 

generally program their projects so as to utilize building materials 

as they are shipped In. The amount of construction equipment under 

US contractor control which would be utilized in an emergency Is 

unknosm, but could b<> significant in terms of a single LOC. ARAMCO 

has an extensive pool of construction equipment in PAHRAN (a list 

of this equipment is included ln USAREUR't EP 201 plan). 

6. It is probable that the most feasible LOC elements 

for development by clvlllen assistance in advance of deployment 

are completion of NATO pipeline, railway and highways In SOUTHERN 

TURRET. 

IV. CONCLUSIONS 

A. The routes from most to least favorable are: 

1.. Route B-l. 

2. Rout« B 

3. lioute A 

4. Route C 
14 
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B. Rcutfc C for support of the whole *4«turned force i# of un¬ 

certain feasibility and ahould be considered only in the event of 

overriding political or conbat operational considerations. 

C. Consideration should be given to pre-deployment develop¬ 

ment which could be accomplished by the Mediterranean Engineer 

Division and Districts, with US and other national contractors. 

D. Completion of NATO pipeline as currently planned and 

aligned will materially contribute to expeditious support of forces 

operating in the BAGHDAD area. Its completion in advance of mUitmry 

operations will permit reduction in combat support units and materials 

required. 
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APPENDIX A 

GENERAL INTELLIGENCE 

MIDDLE EAST 

1. INTRODUCTION 

Por th« purpo«# oí fhl* »fudy, th* MIDDLE EAST iT* !• do* 

fined a* conalarin* of IRaíí. JORDAN, LEBANON, SYRIA. ISRAEL and 

Cha adjoining peilphatal an* >»• >1 * .''\»rn IliRKEY, aouthwaatarn 

IRAN and the norlhaaaiarn aegMani <>f iha ARABIAN Panlnaula The 

area la irregular in ahap# ut*h a <*> •la»!» nm'h aoulh dlaenalon of 

approxlMtaly hOO *1 laa end an ta«* «a«* dliaanilon of approxlaataly 

800 allae. The entire area, appmalaa* aly IJO.000 equare «ilea, 

la allghtly largar than the aiata of TIMS Ir la particularly 

laqiortant fro» a Military standpoint: <l) * ma)or aourca of 

pacrolau» upon which WtSTERN EUROPE la ao highly dependant, (2) 

aa atrataglc land bridge connecting EUROPE, ASIA, and APRICA, and 

(3) for ita proximity to the SUEZ CANAL The Jletanca from 

BAGHDAD»the capital of IRAQ, to MOSCOW la 1,800 milaa, to BAKU 

600 milaa, to CARIO 800 mllea, and to KARACHI 1,500 milaa. 

AREA BRIEFS 

IRAQ 

LAND: About 170,000 equare milaa; approximately 15X under 

cultivation or fallow; moa- of the remainder, graaa- 

land or ieaert. 

PEOPLE. Population - 6,500,000 (eetlmatt) 

Religion - Muslim 95%; Christian 4X, other IX 

Ethnic Compoaitlon - Araba 77X; Kurda 18% 

Turkomans 2X, other 3X 

Literacy • Approximately 1)X 

Sanitation - Poor 

Males - Age 15-49: 1,001.000; about 50X fit 

for military service, about 50,000 

reach military age annually. 
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ECONOMY: Pood 

COmONICATIONS: 

LAND: 

PEOPLE: 

ECONOMY: 

SECRET 
- Sufficient except for tee and auger 

Major Industry - Crude petroleum (fourth large a1: 

producer in NEAR EAST). 

Exporta - Crude petroleum, wheat, barley, and 

daten. 

Importa - Capital gooda, augar, tea, and textllea 

Railroads - 1,060 routa milas, about 301 standard 

gage (4'8V'). 701 narrow gage (3'3-3/8") 

Highways * 4,300 miles; 351 bituminous or bituminous 

treated surface, 651 earth or gravel 

surface. 

Inland Waterways • SHATT AL ARAB navigable by 

maritime traffic for about 80 miles 

TIGRIS and EUPHRATES partially 

navigable by shallow-draft steamers 

and bargas. 

Ports - 1 principal, 1 secondary, 1 minor 

Airfields - 10 principal, 16 others 

JORDAN 

About 37,500 square miles; approximately 101 under 

cultivation; most of remainder, grassland or desert. 

Population - 1,400,000 (estimate) 

Religion - Muslim 871; Christian 121; other IX 

Ethnic Composition - Arab 

Literacy - Information not available 

Sanitation - Better than average in NEAR EAST 

Males - No information available 

Agriculture - Arable land only, 12X of total; 

80X of population la agriculture 

Manufacturée - Negligible 

Imports - Consumer goods and machinery 

- very limited 

SECRET 
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COMMUNICATIONS: Railroads 

LAND: 

PEOPLE: 

ECONOMY: 

COMMUNICATIONS : 

SECRET 
- 209 miles; all narrow gage (3 5-3/8") 

Highways - 350 miles surfaced; 270 miles Improved 

road; 900 mllas unimproved roads 

Ports - Only port, AQUABA 

Airfields - 4 principal, 7 others 

LEBANON 

About 4,000 square miles; about 25X cultivated 

Population - 1,417,000 (estimated) 

Religion • Christian 54%, Muslim 46Z 

Ethnic Compoaltlon • Arab 921, Armenian 6Z, 

other 2Z 

Literacy - 65X 

Sanitation - Better than NEAR EAST average 

Hales - Age 15-49: 344,000; about 50Z fit for 

military service; about 20,000 men reach 

military age annually. 

Agriculture - Moderate quantities of olive oil, 

citrus and deciduous fruits 

Imports - Pood, textiles, petroleum products, end 

machinery. 

Exports - Fruits, hides, olives 

Oil pipeline terminals from IRAQ and PERSIAN GULF 

fields. 

Railroads - 252 route miles; about 80Z standard gage 

(4^"), 20Z narrow gage (3'5-3/8") 

Highways - About 2,224 miles; sbout SIX bituminous 

surfaced, 30X cruehed stone, 19X unimproved 

roads. 

Ports - 1 principal, 2 secondary 

Airfields - 3 principal, 4 others 
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LAND: 

PEOPLE: 

ECONOMY : 

COMMUNICATIONS : 

SECRET 

SYRIA 

About 72,000 square miles; approximately 19¾ culti¬ 

vated. 

Population - 4,107,000 (estimated) 

Religion - Mujlim 871, Christian 13¾ 

Ethnic Composition - Arab 91.2¾. other 88¾ 

Literacy - 35¾ 

Sanitation - poor 

Males - Age 15-49: 970,000; approximately 50¾ fit 

for military service; about 55,000 reach 

military age annually. 

Predominantly agricultural 

Imports - Petroleum products, steel and equipment, 

vehicles. 

Exports - Cotton, wheat, barley 

Manufactures •• Cotton and rayon textiles, cement, 

vegetable oils. Oil pipelines from 

IRAQ and PERSIAN CULP fields. 

Railroads - 528 route miles; 64¾ standard gage 

(4'&i"), 36¾ narrow gage (3'5-3/8") 

Highways - About 10,250 miles; approximately 20¾ 

surfaced roads, 25¾ crushed stone, 

55¾ unlmprov*J roads. 

Inland Waterways - 280 miles (extremely sha,low 

draft only). 

Ports - 2 secondary 

- 8 principal, 9 others 

SECRET 
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LAND: 

PEOPLE: 

ECONOMY: 

COMMUNICATIONS: 

LAND: 

PEOPLE : 

ECONOMY: 

ISRAEL 

About 8,000 «quare miles 

Population • 1 750 000 (estimate) 

Religion - Judaism 89% others 117. 

Ethnic Composition • 897. Jewish 11% Arab 

Literacy - About 90% 

Sanitation - Better than average in MIDDLE EAST 

Males • Age 15-65 4^0.000 

Agriculture - Chiefly citrus fruits 

Manufactures - Accounts for almost 30% of 
national income in 1953 

Imports * Food product«, industrial machinery 

Exports - Chemical products, citrus fruits, textiles 

Railroads - 350 miles, 65% standard gage (4’-8V'), 

35% narrow gage (3 5-3/8"). 

Highways - 2 500 miles, about 50% surfaced, first- 

class; remainder secondary. 

Ports - 1 principal, 2 secondary, 2 minor ports 

Airfields - 9 principal, 14 others. 

IRAN 

628 000 square miles, about 107. to 15% cultivated; 

50% mountainous, remainder salt and sand deserts; 

extensive absentee landlord ownership. 

Population - 19 500 000 (estimate) 

Literacy - 10% 

Religion - 95% Muslim 3% Judaism 2% Christian 

Males - Age 15-49 4 000 000, 50% physically fit; 

180,000 annual increment. 

Food - Sufficient foodstuffs for domestic require¬ 
ments except sugar and tea. 

Oil - 240,000,000 barrels crude production in 1950 

Coal - 200,000 tons, iron. 10,000 tons annually 

A-5 



COMMUNICATIONS: Railroads 

LAND: 

PEOPLE : 

ECONOMY : 

CO»fttNICAT*ONS 

SECREf 
1,580 route miles, "ingle track, 

majf ity is standard gage; low capa¬ 

city with numerous bridges and tunnels. 

Roads - 1,000 miles hard surfaced; 5,000 miles 

gravel or broken stone. 

Ports - Largest cargo, KHORRAMSHAHR 

Airfields - About 45, mostly abandoned; 4 in general 

use 

TURKEY 

296,185 square miles, 25Z arable; 457. meadow and 

pasture land, 15Z forest, 15Z waste, 

population - 25,000,000 (estimate) 

Religion - Muslim 981, Christian and Judaism 27. 

Literacy - 40¾ 

Sanitation - Poor, but better than NEAR EAST average 

Males - Age 15*49; 6,145,000; about 69¾ fit for 

military service; about 260,000 men reach 

military age annually. 

Food - Sufficient 

Industries - Textile, food processing, chemical, 

mineral processing. 

Export - Tobacco, dried fruit and nuts, cotton, 

grain, minerals. 

Imports - Machinery, iron and steel, petroleum, 

vehicles, textiles, and medical supplies. 

: Railroads - 4,790 route miles, mostly single track, 

standard gage (4^"). 

Highways - 30,500 miles, about 36¾ all weather 

serviceable roads. 

Inland waterway* - 1,050 miles navigable, including 

LAKE VAN and streams navigable 

only by small boats and rafts. 

Ports - 2 principal, 7 secondary, 57 minor 

Airfields - 11 principal, 45 others 
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2. RELIEF 

The study sres msy be divided on the basis of relief characteristics 

into three parts; (1) the tableland of JORDAN and STRIA in the south¬ 

west and south which is a continuation of the ARABIAN PLATEAU and 

which slopes gently downward toward the northeast, (2) a plain in the 

northeast and southeast which includes i:he broad alluvial valley of 

the TIGRIS and EUPHRATES RIVERS, and (3) marginal mountains which parallel 

the MEDITERRANEAN coast in the west, and other highlands in the north, 

and northeastern parts of the area (Exhibit A-3). Some of the high 

mountains of KURDISTAN, as well as one of the foothills of these 

mountains, are in northeastern IRAQ. 

The mountains in the western part of the area, forming the high 

edge cf the tableland of JORDAN and SYRIA, consist of two parallel 

rangea. The higher mountains on the eastern aide of the depression 

are the ANTI-LEBANON and MOUNT HERMON: elevations here reach over 

8,000 feet above sea level. On the western side frou north to south 

are the JEBEL EN NUSSIRIYE, the LEBANON, the GALILEE hills, and the 

hills of SAMARU, JUDEA, and NEGEB. Two important gaps thrjugh the 

mountains are used by roads, railroads, and oil pipelines to connect 

the interior with the coast; the HOMS - TOIPOLI GAP and the PLAIN OP 

ESDRAELON. 

Despite the variety of its hinterland, the MEDITERRANEAN coast 

is an almost straight line, little influenced by the changes between 

sandy dune coasts and rocky cliffs. Few spurs protrude far enough 

to form good harbors, as at HAIFA and BEIRUT, and to a lesser degree 

at TRIPOLI and LATAKIA. The famous ports of antiquity were generally 

located on tiny Islands snd not only are too small for modern trafile 

but are largely silted up. JAFFA is protected by reefs and is dangerous 

to spr ach. TEL AVIV hss s small artificial harbor. The MEDITERRANEAN 

coast hss numsrous good landing beaches and landing places, although 

heavy surf is coasson. A psved cosstal rosd affords good north-south 

ir vemsnt. The short PERSIAN GULF coast in IRAQ consists of mud flats 

and lacks ussbla beaches. The beech in the GULF OF AQABA however is 

SCREl *•' 
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3. DRAINAGE AND HATER RESOURCES 

A genera1, ehortege of water ie characteriatic of the atudy area. 

The two large river«, TIGRIS and EUPHRATES, and thalr faw perennial 

tributarle«, receive moat of their water from outaide the area 

(Exhibit A-4). There are aome abort, permanent atreama In the 

MEDITERRANEAN tone, but even the longeât of theae, the JORDAN, the 

rlAHR EL LITANI, and th* ORONTES are better known for their hletorlcal 

aaaoclatlona than for their length and volume. 

All '’f the principal rlv«ra drain Into the open aeaa, with the 

excepción of the JORDAN which emptlea Into the DEAD SEA. Aalde from 

thla Inland aea and LAKE TIBERIAS which are part of the JORDAN RIVER 

ayatem, and the lake« In the courae of the ORONTES RIVER, the only 

elgnlflcant water bodlea aaaoclated with the rivera are the large 

«hallow lakaa and aeaaonally floodad marahaa of the lower TIGRIS - 

EUPHRATES PLAIN. 

All the rivera of the deaert and many In the drier parte of tha 

MEDITERRANEAN mountain belt are ephemeral atreama. Moat atreama of the 

weatern alopea of the MEDITERRANEAN mountain belt reach the aea, where««, 

moat of thoaa of the Interior deaert and ateppe, flow Into encloaed 

de set baa ln«. 

Nearly 751 of the area la critically deficient In aurface water, 

potable aurface water la acaree throughout the deaert areaa; a small pot¬ 

able aupply la available for short periods Immediately after Infrequent 

heavy rainfall between December and February. Abundant potable surface 

water la available only along the coursea of the major rivera and their 

trlbutariea, along aprlng-fed moun'.ain streams of northeastern IRAQ, and 

to a lesser extent on the western slopes of the LEBANON mountain« and 

JEBEL EN NUSEIRIYE. The quality of the aurface water la good except 

near the larger population centers In the northern portions of the 

EUPHRATES RIVEE, and near the DEAD SEA. 

Ground water auppliea vary considerably in quantity, quality, and 

availability (Exhibit A-5). Abundant supplies of good water are obtain¬ 

able at ahallow depths In the coastal plains of ISRAEL, LEBANON, and 

STRIA, In the alluvial plain aouth of the TURKISH border, and in the 

many Intarmontane valleys of the KURDISTAN highlands. Ground water la 
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difficult to obtain in tha larga daaert interior. Between the former 

and latter areaa ia an irragular tranaltional tom in which adequate 

wati can be found locally. 

4. SOILS AND ROCKS 

ïha «olla are ahallow and atcny in the nountaina, and in moat of 

the deaart raciona. Unconaolidated «ateríala, primarily aand, gravai, 

eilt, ana clay are found on the coaatal plaina, interior baalna, the 

valley« and tha dune area«. The «oil« of tha TIGRIS and EUPHRATES delta 

conaUt of aand and «lit, grading into mud near the SHATT AL ARAB. The 

wadlea and inland baalna contain aand and gravel. 

Hard rocka include. (1) lime.tone in the MEDITERRANEAN mountain belt 

anw ower rangea of the KURDISTAN MOUNTAINS, (2) aandatone in aouthern 

JORDAN, the LEBANON MOUNTAINS, JEBEL EL BISHRI and broad banda adjacent 

to the TIGRIS and EUPHRATES delta, (3) qranlte on the eaatern aide of 

the aouthern part of the HADI EL ARABA, and (4) baaalt in the JEBEL ED 

DRUZ and plataaua of northarn SYRIA. 

Softar rocka conaiating of chalky and clayey limeatone 're widely 

expoaed in the deaert area, of .outhern ISRAEL, aouthern JORDAN, the 

SYRIAN «teppe« and aouthwe.tern IRAO. A broad band of gypaum rock 1« 

found along both aide« of the upper EUPHRATES, and in a broad belt 

txtendlng aoutheaat to the ARABIAN border. 

5. VEGETATION 

Three major type« of vegetation dominate the «tudy area; tha 

drought-realatant plante, the Mediterranean bmeh or maquia, and the 

open mountain foreata (Exhibit A-6). Moat of the area la occupied by 

the drought-realatant planta, which comprlae graaaaa (including wild 

coréala), bulboua perennial*, and diy. thorny buehaa. In the deaert 

areaa acroaa the aouthern part, planta are very widely apaced and 

treaa are virtually abaert eacept fur date palma in the irrigated 

oaaea Toward the nurlh and weat, deaert vegetation gradually gradea 

lui. it. atappo. wM.b ..«»lall» almltar to the vegetation of 

the deaert, *a*«p* <»<*• ‘he pleat* Ntm a aoutlnuoue ground cover and 

tea lude a giaa»*. va.lai» «» ap*#|.o Eaienalve areaa are uaad for 
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grazing, or temporarily left unused. Both desert and steppe are 

green for short periods in winter, (commonly for 3 to 4 months in 

the steppe and for 3 to 4 weeks in the desert). Because of 

variations in annual rainfall, plants may remain dry and brown all 

year for several consecutive years. During the long dry season, 

yellow-brown colors prevail, except where the color of the soil 

or rock in the desert is more conspicuous than that of the plant 

cover. Salt marshes are green throughout the year. 

The second type of \egetation, the maquis, is common to all 

areas bordering the MEDITKMANBAN SEA; it somewhat resembles the 

chaparral of some coastal areas in CALIFORNIA. It is a mixture of 

evergreen bushes, grasses, and stunted trtis, which has resulted 

from severe cutting, burning and over-grazing of the original forest. 

Plains areas near the MEDITERRANEAN coast are, for the most part, 

intsnsively cultivated. Wheat, barley, vines, olive trees, citrus 

fruits, apricots, and other fruits occupy most of the cultivated 

laud. In the hills and mountains, agriculture is possible only 

locally. In a few sectionj, especially in the north, the original 

forests have been preserved. But even in the wooded Tacts, pine 

has commonly replace« cedar and evergreen oak. Host of the un¬ 

cultivated land is occupied by plant associations of bushes and 

stunted trees, largely evergreen, which, according to composition, 

height, and density, are called maquis, garigue, or batha. 

The third zone of vegetation, limited to the higher parts of 

the mountains of KURDISTAN, consists of open forests of the type 

common to the high mountains of interior ASIA and is similar to the 

forests of EUROPE. Various types of oaks ora charectaristlc. 

6. WEATHER AND CLIMATE 

The study eras lies In the latitude of the MEDITERRANEAN type 

of climate and is affected by nhe wet winter-dry euimaer regime of 

that climate. In winter the cyclonic storms which characterize 

the westerly wind belt deposit their moisture, some on the coastal 

plain, but mostly on the western slopes of the mountains bordering 
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the JORQMl-DEAD SKA trtnch. Winter etonu tlso yield eubetentlel pre¬ 

cipitation to the »outhern end western slope, of the «sountains of 

southeastern TURKY, the »ount.lno ,f KUR.i)ISTiiN, and the strip of 

plain, and foothill, insaediately adjoining these slopes. Taken to¬ 

gether these relatively well-watered areas form a belt known as the 

"fertile creecent" which borders the arid and semiarid inland plateau 

and plain of JORDAN, SYRIA, and IRAQ on all sides except the south, 

por agricultural purpose, water from winter precipitation is supple- 

ment.d by irrigation from rivers which rise in the mountains. Host 

of the study area except the mountain fringes on the wcat, north, ana 

northeast, receive leas than 10 inches oí precipitation annually. 

Within thia dry part of the area, crop raising is possible only in 

irrigated oases. The aridity is accompanied by high temperatures 

during approximately eight month, of the year, a. would be expected in 

a U-titud. Just north of the Tropic of Cancer. Except in the mountain, 

snow la unknown over most of the area, although temperatures at night 

may often be below freezing for several hours. In sumr most of the 

area ia rainless and very hot. 

7. AREAS OF SPECIAL MILITARY SIGNIFICANCE 

a. IRAQ OIL FIELDS, the rich oil flalda in tha KIRELK area of 

northeastern IRAQ are of primary importance. Tha producing fi.ld. are 

locatad north of KIRKUK on a long, narro- ridge which is low near the 

city and which aeparate. two plains or basin.. Tha basin, are connected 

by wide gaps with the level plains betwxen tha TIGRIS and EUPHRATES 

RIVERS in northern IRAQ and SYRIA, .«own a. AL JAZIRA. Surrounding the 

oil field, ia the cultivated steppe. On the north and aaat tha oil 

field, are Tanked by the KURDISTAN MOUNTAINS, which would make an advance 

from these direction, rather difficult, except by air (Exhibit A-7). 

The mountains are neither sufficiently wide nor high to hamper aircraft 

seriously. KIRKUK and the oil fields could be used as a base area for 

large bodies of troop, because of the «spie water supply, moderately 

large cities and access to important food producing areas. 
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b. BASRA-KUWAIT ARIA. Th* BASRA*KUWAIT strtteglc arca con¬ 

stata of th* landa adjoining tf haad of th* PERSIAN GULF. The south- 

•aitcrn and of IRAQ, th* SULTANATl of KUWAIT to th* south, and the 

patxolttvm producing and refining areas of aouthwaatarn IRAN are In¬ 

clud'd. particular valu* Xlaa In the oil deposita of KUWAIT, probably 

tha richest In tha world; tha oil fields of aouthwaatarn IRAN, alao vary 

laportact, and tha city of ABADAN, a major raflnary cantar. 

BASRA la tha focal point for tha Dost Important Inland trans¬ 

portation routes of the southeastern part of the area namely: (1) tha 

TRANS-IRANIAN railroad and the highway which paralisia it In part, (2) 

tha rail, road, and river, and (3) the desert track to the landing 

beaches of KUWAIT and to the oil fields and refinerías of the PERSIAN 

GULF coaat of the ARABIAN PENINSULA. ABADAN is the focus of the pipe- 

linas from nearby oil fields. 

c. BAGHDAD ARRA, BAGHDAD, a city of approximately 300,000 

population, la the capital of IRAQ and has a rich food-producing area 

nearby. Tha city la located near the head of the delta above the point 

where the KUPHRATES and TIGRIS spread Into branchas, lakes, and marshes. 

Her* two rivers are close together and create a long irrigable area 

between. BAGHDAD Is the focus for the mater-gage ralxtoada to the 

delta, tha oil fields nf KIRKUK and KHANAQIN, and th* standard-gage 

line along the TIGRIS to MOSUL and TURRET. In addition, the Important 

dejart road to STRIA begins there. 

d. DAMASCUS OASIS. Tha DAMASCUS oasis b»trs the sama relation¬ 

ship to the western zone of relatively dense population that the fertile 

delta bears to the eastern zona. DAMASCUS, tha capital of STRIA, la a 

city of 275,651 population (1942), approximately tha same size as 

BAGHDAD. The oasis, despite Ita small size, la one of the more 

import#., food surplus areas of STRIA. DAMASCUS is a focal point for 

roads and railroads. The narrow gage railroad toward tha north crosses 

the ANTI-LEBANON range over a relatively easy peas and than branches 

Into the line to BEIRUT and the standard-gage line which leads via 
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HOMS, HAH#., *nd AUPPO to TURKEY. In ■ •imlUr fohion, the railroad 

toward the aouth croaaaa the difficult lava terrain of the HAlr N 

dlatrlct bafora it apllta Into tha two branche«, ona throujth the 1 IN 

OP ESDKAILON to tha coaat of HAIFA and ona to JORDAN (Pilgrim'« rail¬ 

road). DAMASCUS 1« tha aastarn termino« of tha dasart roar urn tha 

EUPHRATES. A road toward the north croaeas tha QAMMUN NtDOU and 

thara mat« tha railroad. Tha road to HAIFA la moi a dliact than tha 

railroad but tha road to BEIRUT parallel« tha railroad rather clnaaly. 

a. MOSUL AREA. Tha plain« of MOSUL provide a food producing 

and potential base area cloaa tc the KIRKUK oil field«. Tha natural 

canter la the town of MOSUL (approximate population 100,000), a river 

port on tha TIGRIS. The three river bridge« permit aaay croealng at 

all aaaaone. The BAGHDAD railroad passes through MOSUL. 

f. HOMS-TRIPOLI GAP. The Interruption between tha mountains 

of LEBANON on tbe south and the JEBEL EN NUSEIRIYE on the north, leads 

serosa the rift valley and through the second row of mountains along 

the eastern side of the valley, and afforda an easy route from the 

MEDITERRANEAN coast Inland to the plateau beyond HOMS. Thle corridor 

la uaad by road, railroad (atandard gage) and the oil pipeline from 

KIRKUK. The road and railroad continue along the coaat southward, but 

TRIPOLI (57,000 population in 1936) is tha western terminal of the 

pipeline. TLî harbor and refinery of TRIPOLI are thus of greater 

atrataglc Importance than that of the larger city of BEIRUT (232,000 

population In 1942), tha terminal of the railroad from DAMASCUS. 

North of TRIPOLI la the fertile, populous, and wall-cultivated 

1'UIN OF AKKAR. 

g. PLAIN OF ESDRAKLON. The PLAIN OF ESDRAKLON is somewhat 

comparable to tha HOHS-TRIPOLI GAP. Population figura« for this 

plain would ba meanlnglesa because of the flight of the ARAB 

population, tha return of all, or part of them, and the influx of 

Immigrants during the establishment of the state of ISRAEL. HAIFA, 
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immediately west of the plain, la located on a good, natural bay 

protected by the apur of MOUNT CaRMKL. During the mandate period, 

the BRITISH improved the bay and created one of the beet haibore of 

the eaatern MEDITERRANEAN. A eeoatete oil harbor adjolna the re- 

flnerlea. The railroad from TRIPOLI pasees southward through HAIFA, 

which is also the tenninu* of the narrow gage line from DAMASCUS, 

leads across the gentle hills of lower GALILEE which, together with 

the PLAIN OF ESDRAELON, may be considered a part of the corridor. 

h. THE ALEPPO TRANSPORTATION GENTES. The following three 

principal rail linea Join a short distance north of the city of 

ALEPPO: (I) the line northward to TURKEY, ultimately to WESTERN 

EUROPE, via the BOSPORUS and the BAxlUN states end to the USSR, (2) 

the BAGHDAD route to the cast and southeast, and (3) the line south¬ 

ward to EGYPT via some of the principal cities if SYRIA, LEBANON, 

end ISRAEL. 

i. LATAKIA AREA. A potential lodgment area. Good roads 

connect the small port of LATAXIA to ALEPPO and to ISRAEL via 

TRIPOLI and BEIRUT. Rail connections are lacking. 

8. CONSTRUCTION MATERIALS 

Baalc developed construction materiels are generally in short 

supply and most countries in the area are heavily dependent on 

importa. Steal production is meager. ISRAEL, however, has a small 

rolling mill, and an ingot eteel producing plant. Production of 

caswnt nearly satisfies the limited demands of most of the area. 

Suppliaa of bituminous roducta are Inadequate in moat areas; 

only KUWAIT has moderate surpluses. Bitumen imports are received 

from IRAN end various EUROPEAN countries. Timbar is almost non¬ 

existent in all countries. Moat countries within the study area 

produce adobe brick, burned brick, end tile, but the quality 

verles from very poor to good. 
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9 TRANSPORTATION 

Surface transportation throughout moft of the study-area 

la geared to the undeveloped economy of that area and Is not well 

suited for the logistical suppôt of large-scale military operations 

(Exhibit A-8). 

Dominating overland trantu. « t-> • ton in the MIDDLE EAST Is a 

connected system of standard gepe (/.'8 1/2") railroads that affords 

International routes from the iURKJSH GREEK border to BAGHDAD (IRAQ), 

to the GULF of SUEZ and fwa.>.b two changea of gage) to the TURKISH- 

SOVIET border. For some tlife nowever, nr International traffic 

has paasH over the ISRAELI railroad, Highway transport Is becoming 

Increasingly inportant. In the MIDDLE EAST and Is the only means of 

traffic movement In many regions. The area's only waterway with 

potential for the support of military i «rations is the TIGRIS- 

EUPHRATES-SHATT AL ARAB waterway In IRAQ. 

a. RAILROADS. A malo' rail artery extends from TURKEV, through 

SYRIA, to BAGHDVD, IRAQ where It connects with a narrow-gage line 

to the port of BASRA near the PERSIAN GULF. Arcother potentially 

Important rail route, currently interrupted within the bctaers of 

ISRAEL, extends from TURKEY, through SYRIA, LEBANON and ISRAEL 

southward. 

SYRIA la entered at two separate points by the standard-gage 

railway route between TURKEY a^d IRAQ The other major International 

route extends generally north and south through SYRIA. Of a total 

530 mllas of railroads In SYRIA, about 340 miles are standard-gage 

and 190 miles are 3'5 J/8"-gage Track structure Is In generally 

poor condition, and there are numerous bridges of low axle load 

limits. Railway operations are also handicapped by a scarcity of 

water and by heavy gradea and sharp curves. 

The approximately 200 miles of standard-gage railroads In 

LEBANON are a continuation of a main rail route from TURKEY A 50- 

mlle 3'5 3/8"-gage line In LEBANON Is pari of a rail route from 
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BEIRUT to SYRIA, JORDAN, and ISRAEL. The general condition of the 

truck atructure in LEBANON ia poor, and »ajor ii*. revenant a would 

be neceaaary before any aubatantial increaae in traffic could be 

effected Railway operatlona in LEBANON are alao hanpered by a 

ahortage of water and by aharp curvea, ateep gradea, and nuneroua 

bridgea and tunnela. 

ISRAEL baa about ?25 route-mile# of atandard-gage railroada 

and 125 nilea of 3'5 3/8"-gage rail lines. The narrow-rag* railroad 

la currently out of operation, however, the atandard-gage line ia 

uaed for internal traffic only. When the ISRAELI bordera with 

LEBANON are re-opened, the north-aouth atandard-gage line will again 

link international railway traffic. The ISRAELI railroada have 

undergone conaiderable iaçiovement in recent yeara. 

The main international railway connection in IRAQ la a atandard- 

gage route that proceeds generally northward for 335 miles through 

the valley of the TIGRIS UVER from BAGHDAD to the IRAQ-SYRIAN border. 

Through this important rail artery, IRAQ ia connected with TURKEY and 

EUROPE. A 725 mile 3’3 3/8"-gage line proceeds northward from BASRA 

through BAGHDAD to KIRKUK in the oilfields in northeastern IRAQ 

Weaknesses of the IRAQ railroads include inferior road bedo, light 

and deteriorating track structure, and antiquated equipment. Seasonal 

floods from late March to mid-May impose further restrictions on rail¬ 

way operations in IRAQ. 

JORDAN has 209 miles of 3'5 3/8"-gage railroads that extend 

from the southwestern part of the country to the SYRIAN border. This 

route continues on through SYRIA and LEBANON to the port of BEIRUT, 

kailway operations in JORDAN are bampired by a ehertage of equipment 

and poor condition of equipment now in use. 

b. HIGHWAYS, in areas served by railway aystane or by waterways 

highways are used as short-haul feeder routee. Highway routes in de- 

g(rt regions frequently conaiet only of cereven trails or tracks. 

Through the employment of vehicles designed for desert travel, how¬ 

ever, these areas could be readily used. 
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Highway transport la tba aost Inportant aodo of ovarland traffic 

■ovaaant In STRIA, and ths highway ayataa Is normally adequate for the 

national econony. STRIA has about 2,150 alles of bltualnous surfaced 

roads, 2,560 odies of crushed stone or gravel surfaced roads, and 5,540 

alles of earth roads. Surface widths vary fron 12 to 32 feat, and 

surface conditions range froa poor to good. Traffic reatrlctlona In¬ 

clude: narrow and poorly constructed roads; narrow and low-capacity 

bridges; narrow streets In towns; sharp curves and steep grades in 

the west; dust and sandatoras In the desert regions; flash floods 

causing landslides and washouts; and Intense heat in the deserts. 

LEBANON also dependa mainly on highway transport for overland 

traffic anvement. It has approximately 2,200 alles of highways, 

Including about 1,120 miles of bltualnous surfaced roads. Surface 

widths vary froa 12 to 32 feet, and surface conditions range from 

good to poor. Principal traffic restrictions are: narrow roads 

of Inferior construction; narrow and low-capacity bridges; sharp 

curves and steep grades In aotntalnous areas; heavy rains and flash 

floods (from October to May); snow blockage in the mountains; and 

Intense suamer heat. 

ISRAEL has a well developed highway systea consisting of about 

2,500 alles of roads, about one-half of which are surfaced. The 

aajor routes generally have a aacadaa base with a bituminous surface 

14 to 25 feet In width and usually have a light bltualnous surface. 

Along the roads are aany small bridges with roadway widths of 12 

to 15 feet. Restrictions to highway traffic consist of some steep 

grades and curves on the east-west highways across mountain ranges, 

and of streaa crossings on most of the tracks. 

Highway transport In IRAQ Is tertiary to the railway and Inland 

waterway networks. Of the total 4,,300 miles of roads, only abouv 

1,400 axles are surfaced, the remainder consisting of unsurfaced earth 

roads or dssert trseks. The few arterial routes have a bltualnous 

or gravel surface ranging from 12 to 20 feet In width. Restrictions 

SECRET 



SECRET 
to highway transport in IRAQ Include: narrow, poorly constructed 

roads; narrow, low-capacity bridges; flash floods (from iNovember to 

March); sandstorms, soft sand, and Intense heat in desert regions; 

and steep grades and sharp curves In the mountains. 

Having relatively few miles of railroads and no navigable inland 

waterways, JORDAN depends mainly upon its highway system for overland 

traffic movement. JORDAN has about 1,520 miles of roads, not more 

than 25% of which are surfaced. The more durably surfaced routes 

generally have a macadam base and a bituminous surface, are 12 to 18 

feet wide, and are located mostly in northern and eastern JORDAN. 

Restrictions to traffic include the numerous one-lane roads and dry- 

weather tracks east of the JORDAN RIVER and the heavy rainfall in 

some areas resulting in landslides and washouts. 

10. PORTS 

Within the study area are several maritime bases .ossessing 

effective potential for the logistical support of military operations. 

HAIFA is the only port in ISRAEL with alongside berthing accommo¬ 

dations for oceangoing vessels. That port has an estimated military 

unloading capacity of 5,500 long tons a day, but shipping operations 

are sometimes interrupted during winter by heavy rains and winds. 

TEL AVIV and JAFFA are lighter ports with nu h lower capacities. 

Along the 99-mile coaat of LEBANON are two ports, BEIRUT, and 

TRIPOLI, with potential for logistical support. BEIRUT, the nation's 

leading seaport, has alongside berthing accoonodatlons for 7 standard 

oceangoing vessels and has an estimated military unloading capacity 

of 5,500 long tons a day. TRIPOLI is important chiefly as the 

terminus of the northern branch of the IRAQ-MEDITERRANEAN pipeline. 

Its military unloading capacity is estimated to be about 3,000 long 

tons a day. Port operations at both of these maritime terminals are 

sometimes interrupted by heavy swells resulting from strong winds. 

SYRIA has only one seaport of any consequence. L\IAKIA, an 

open roadstead with a small adjoining artificial tidal basin, has 
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an eatlaatad military unloading capacity of 3,800 long tona a day. 

Tha port lacka propar facllltlaa, but a major inçrovamant program 

la currantly undarway. 

JORDAN haa only 5 ail lea of coaatllne and only one port, AQABA. 

Thla port haa no vharvea aultable for oceangoing vaaaala but dependa 

upon llghtera to tranafar cargo. The only acceaa route *0 the in¬ 

terior from the AQABA area la a deteriorated hard-aurfaced road. 

Lighterage oparatlona at the port are frequently interrupted by 

heavy aaaa and avalla, AQABA haa virtually no normal lonmerclal 

capacity but haa an eatimated potential aillltary unloading capacity 

of 2,000 long tona a day. 

The only port in IRAQ aultable lor loglatical aupport la BASRA, 

altuated approalmately 10 ail lea up the SHATT AL ARAB RIVER. Thla 

port haa relatively good at tonaaodatlona for atandard oceangoing 

veaaela and la generally veil equipped Ita eetlmated military un¬ 

loading capacity la 8,900 long tona a day. 

ABADAN la the major prrt of IRAN It ia 45 miles Inland from 

the open vetara of the PERSIAN I.ULP on the SHATT AL ARAB. It ia 

handicapped by alltlng of the ri/er and ahlftlng of the delta banka, 

requiring pilotage. The port haa alongalde bertha for oceangoing 

veaaela, and haa handling facilities for off-loading. Although the 

port haa an estimated military capacity of 5,800 short tons/day, 

clearance la restricted to roads and Inland vaterwaya. Further 

upstream, and 70 miles from the Gulf is KH0RRAM SHAHR, IRAN'S other 

port. Although Its depth is less, its clearance by single-track 

atandard gage rail and by road Is advantageous. It has an estimated 

aillltary capacity of 5,700 short tons/day. 

The principal port of TURKEY on its south coaet is ISKENDERUN 

(ALEXANDRETTA) approximately fifty miles from the SYRIAN border. 

Althougn a aecondary port, ISKENDERUN has alongside accomodations 

for oceangoing vessels. The harbor le an open roadstead of 60 foot 
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depth. There la also a breakwater enclosed lighterage basin of 

9 to 11 foot depth. Estimated military port capacity is 4,400 long 

ton ^day. Highway and single-track standard gage rail anee Is 

available from the port. ISKENDP.RUN Is being developed as a principal 

maritime oil terminal for NATO. A modern training and repair center 

has been added to the naval base at the port. 

11. AIRFIELDS 

At the request of DCSLOG, a detailed study Is currently bel g 

conducted, by the Chief of Engineers, to b: ing together the most 

recent Information on airfields in the MIDDLE EAST. Within SYRIA, 

LEBANON, IRAQ, ISRAEL, JORDAN, and SAUDI ARABIA arc 105 airfields 

with runway lengths of 2,000 feet or more. Of this total, 15 with 

runway lengths greater than 5,000 feet are considered major faci¬ 

lities. Most of these airfields have bituminous or concrete runways 

and are suitable for medium to heavy cargo aircraft such as the C-119, 

C-118, and C-124. 

The majority of the balance of these airfields can be expanded 

to provide facilities to support tactical and cargo aircraft. Air¬ 

fields to support Jer. tactical aircraft are limited. 

12. POL 

The study area contains some of the vorld's largest proven oil 

reserves and Is one of the principal suppliers of petroleum for WESTERN 

EUROPE. Those countries which have not developed petroleum resources 

still are integral to the industrial complex either for transit of 

pipelines or for terminal facilities. 

Principal dev. lopers of oil resources are: (1) the ANGLO-IRANIAN 

Oil Co., Ltd., 601 British Government owned, and with che concession 

In IPAN, (2) IRAQ Petroleum Co., a grouping of Shell, Anglo-Iranlan, 

C.I.E. Française, Standard of New Jersey, Socony Vacuum, and Culbenkian. 

All oil concessions belong to either of these groupings although cor¬ 

porate Instrumentalities may vary. 
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Although «plorâilon ha* IdmUfUd oth.r «ourc««, iMjor producing 

Held* art locatad In IRAQ and IRAN, with rasarvaa aatlmatad at 57 

billion barrai» or 247. of tha world'« raaarvaa. 

Oil producad at tha haad of the PERSIAN GULF la collected and 

procaaaad through ABADAN and FAD which, aa porta, aerve alao aa marine 

terminal» for export. However, oil produced in field» not connected 

to theae ayatema, muat be tranaported by pipeline carriers to refiner¬ 

ies or marine terminal« for export. Aa the MEDITERRANEAN is closer 

to western markets, dependence has been placed on coastal ports as 

principal termínala for these fields and pipelines have been laid to 

them. Because pipelines are vulnerable to interference, national 

and International disturbances have played havoc with carrier systema. 

Arab refusal to allow product to transit ISRAEL, has closed off the 

marine export terminal at HAIFA. IPC's outlets at TRIPOLI and BANITAS 

can be Isolated by the UNITED ARAB REPUBLIC through denial of SYRIAN 

transit. The converging and rerouting of pipelines to SIDON Is vul¬ 

nerable for the same reason. A NATO product line has been built 

from the marine terminal at ISKEWRUN to BATMAN. The port has also 

been considered as an outlet for IRAQI and IRANIAN products via 

TURKEY. 

The pipelines to the MEDITERRANEAN from the PERSIAN GULF and 

KIRKUK areas are shown (thin black line) on the general orientation 

map (Exhibit A-l). 

Refineries have been established at: 

HAIFA, ZAHRANI, SIDON, TRIPOLI, AZ ZARQA, BATMAN, BAluYAS, HOMS, 

QAIYARAH, KHANAQIR, KERMAHSHAH, MASJID-I-SULAIMAN, ALWAND, DAURAH, 

ISFAHAN, BASRA, and ABADAN. 
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APPENDIX B (ROUTE A, ISRENDERUN-BACIDAD) TO ENGINEER ANNEX TO 

DCSLOG MIDDLE EAST LOG REPORT 

I. DESCRIPTION. 

a. Militar» gaagrapiay (See aleo Appemdlx A). 

(T) Get-era I. Tta arta covered by approach Route A 

travaraaa loutheaatara. TURKEY, &or:bfrt. SYRIA aad northern IRAQ. 

(2) larrala. 

(a) The area in the vicinity of ISKENDERUtj la in 

the aetith central portlet of the T’IRKISM noucntaln rladand reglen, 

and berdere the aoutheaatern pialna tagion of TURTEY. 

(b) The Mojtrain Rial aid In the area of concern 

haa few baalna aid valle/a, and Bwaareue rugged and aharp created 

peaka 6,000 ta 10,000 feet above aea level. Open cenlfereua ¿cr¬ 

eate are characterlatlc on the aeaward-facing alepea, but elee- 

where the ■euntaina are barren or bruah covered. The area lx the 

InoMdlate vicinity of ISKENDERUN la pare of the CILICIAN PLAIN, 

which la characterised iy tteap-aldtd narrow vallaya and large 

areaa ef expoaed bedrock. Moat baachea In the area are long, 

narrow and aandy. Off-ahora approachea are clear, and naar- 

ahore approaches ara ob,*eructad only by shoals in the vicinity 

of river aouthe. Beaches eultable for enphlbioue operation *»r 

over the beech operations era located In the GULF of ALEXANDRETTA 

and vicinity of ANTIOCB ano MERSIN to ISKELE. 

(c) The oictheaatem plains of TURKEY are part 

of a rauch larger region chat entende Into SYRIA end IRAQ. The 

region conalete of nearly flat p.eine cotnpertmented by hills. In 

the eastern end western, parti, neuntains with crests between 3,000 

end 5,000 feet reach t,f> te 6,000 feet above tee level. The hllle 

end mountain* ere 1,000 te ¿,000 feet ab -ve ad)scant plains and 

many of the mountain slopes ara rocky and deeply dissected. Vege¬ 

tation consists of scattered areas of décidions bruah in the eastern 

part of the region and elsewhere consists of short tufted grasses 

or low shrubs with cultivated fields of grains and vegetation near 

villages and along the boundary. The EUPHRATES and TIGRIS Rivera 
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cross che essteni sad western parts of the region. Most of the 

rivers and their tributaries are In steep-sided valleys or gorges. 

Small streams are dry from early June through September. 

(d) The northern» part of SYTTA lacladjs portions 

of the steppe and desert region and the Mediterranean mountain reg¬ 

ion. Starting ¿a the west (at the TURKISH border) the comaunlcatlons 

zone would treverae both regions. 

(e) The north-south trending mountain ranges (of 

the Mountain Region) form a harrier to movement from the MEDITER¬ 

RANEAN coast to the cast. Avenues of approach to the east are 

restricted almost entirely to the low mountain pass on the route 

ANTIOCH (TURKEY)-HARIM-AL ATARIB-ALEPPO which require» traverse 

into SYRIA. In the higher elevations of thia region there are 

forested areaaL chiefly evergreens. 

(f) The cappa and desert region of SYRIA and IRAQ 

away from the EUPHRATES Is extremely dry and except la a few caaes, 

vary sparsely populated. Moat of the region has lavei to gently 

rolling aurfaces c vered with short tufted graea In the north ard 

west, mostly barren ir the south ana east. The land Is Inteti- 

alvely cultivated along the EUPHRATES RIVER and major perennial 

streams. Surface conditions in tie region are generally favorable 

for mobile ground operatioss. Although existing roads are poor, 

cross-country movement of both wheeled and tracked vehicles la 

possible and In general, direction of movement la unrestricted. 

Little grading end almost no cutting and filling would be required 

to provide roads with straight alignments. 

(g) The EUPHRATES and TIGRIS RIVERS In northern 

IRAQ flow between ateep banks. Numerous wadies In eastern SYRIA 

and northern IRAQ ere in the EUPHRATES drainage system. The 

wadiet flow after winter rains, but water flow may terminate la 

salt lakes or percolate Into the ground. 

(3) Weather and Climate. 

(a) There ere two major climate types char¬ 

acteristic of the area of operatlont; the MEDITERRANEAN type which 
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«tanda Inland far about 60 nllaa and tha contlnantal (daaart) 

typo which la gaaarally charactarlatlc of the raat of the area. 

(b) Tha MEDITERRANEAN type weather and climate la 

characterlaad by warm dry atunera,, and mild rainy wlntera. Mean 

Sumur precipitation la uoually laaa than one Inch. In winter, 

auaaroua atonaa paaaiag into the aaatarn MEDITERRANEAN bring the 

graataat amount of precipitation, with aa many ai 11 inchea a 

month from early Dacambar through March. 

(c) The daaart type climate applicable to aouth- 

eaatarn TURKEY and northern SYRIA aid IRAQ la characterised by high 

teqperaturea and acanty precipitation. In ~eae araaa maximum 

taaçeraturea generally exceed 100° F during July and Auguat. Jan¬ 

uary la uaually the coldeat month. Temperatures will vary widely 

through tha daaort and ptaina area. Winter tanparaturaa are uaually 

above freezing, commonly In the upper 40'a *nd 50's In the afternoon 

and about 35° F at night, however, et tlnee night cenperatures have 

been ee low aa 0° F. Precipitation in thla region la se1^om more 

then 10 Inches annually and la uaually leaa than 4 inchea. Duat- 

atorma may occur at anytime in thla region, but are most f; equent 

In the summer months. Such dustatorma may cover vast areas and 

reach altitudes of several thousand feat, and in tha aura severe 

cesse reducing vlatblllty to 20 yards or lesa. 

(3) Water. 

(a) Surface and ground water supply la generally 

plentiful in the MEDITERRANEAN coastal plains. 

(b) Water supply in the steppe and desert region 

la poor. Wadies generally flow only during reina toma. Uni imitad 

supplies of watar may be obtained from the 7UFIRATES and TIGRIS 

RIVERS, and their tributaries. Ground water sources, except for the 

TIGRIS and EUP1RATES areas, are limited and considerable drilling 

(100 to over 500 feet) la required. 
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(4) Milltarr lapllcatiOBi. 

(a) Landing facilltlaa availabla la the ISKENDERUN 

area pernit cither port or over>the-b«ach opération*, or both. 

(b) Mous taina borderinc Hadlterranaaa eoaatal plaina 

ara barriera to aovenent Into che Interior of TURRET and SYR1Ã and 

thance Into IRAQ. 

(c) Except for the nountalnoua area bordering 

the Mediterranean In the weat and the frlngea of the T1CR1S-EUPIRATES 

DELTA In the eaat, approach Route A provlt'ea aurface condition* gen¬ 

erally favorable for ground operation*. 

(d) Ugh aunaer tenperature*, duat, and tutar 

aupply ahortagea would be handicapa to military operation* In thla 

araa. All year round water aourcea are generally United to the 

EUPHRATES and TIGRIS RIVERS and their principal tributarle*. 

(e) Supply of rock and gravel for road metala and 

railroad ballaat will be reaaonably plentiful throughout the LOG area, 

except In the Inmedlate vicinity of BAGHDAD. Limited quantitlea of 

timber will be available la TURRET and western STRIA. Structural 

ateel for construction must be traaaported to the objective area. 

b, TRANSPORTATION. 

(1) Roala (See Tab 1) 

(a) In approach Route A there are two principal 

highway route* from ISKENDERUN to BAGHDAD, referred to here aa North 

and South Routea. 

(b) The North Route extend* from ISKENDERUN to 

BAGHDAD via DITARBAKIR (TURRET) - MOSUL, ERBIL, KIRKUK. In the 

vicinity of MOSUL and alterna: t rout* to BAGHDAD may be uaed via 

BAIJI and SAMARRA. The North route cover* a diatance of approxi¬ 

mately S80 mile* with an average bridge gap of 18 feat par mile, 

Including 32 major bridgea. Road width on th a route range from 8 

feet to 22 feet, with approximately 25Z (220 mllaa) claaaed aa 1½ 

lane road and the remainder aa 2 lane. Accept in nountalnoua arena, 

terrain condition* along narrow roadway aectlona permit turning-out 
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for postage of 2-way traffic. Surfacing charactariatic. and condi¬ 

tions vary widely, including an earth track section of approximately 

100 milea. Rehabilitation and continuous maintenance will be required 

to sustain contirued military use. Available intelligence indicates 

that most major bridges are in good condition, predominantly 2-1xne, 

and capable of suataining US tactical and LOC weight-class vehicles. 

(c) The South route goes from ISKENDERUN to 

ALEPPO, and then generally follows the valley of the EUPHRATES RIVER 

to RAGIDAD. This route covets a distance of approximately 640 miles 

with an average bridge gap of 8 feet per mile, includes 21 major 

bridges. Surfaced road widths range from 15 feet to 20 feet. Lass 

than 101 of the route is classed as 2-lane. However, except in 

mountainous areas^ terrain will permit turning-out for passage of 

2-way traffic. The western half of this route (approximately 300 

miles) is predominantly bituminous aurfaced macadam. The remainder 

of the route has Intermittent sections of gravel, bituminous surface, 

earth surface and desert track, with the tw> latter type surfaces 

totaling a length of approximately 120 miles. Rehabilitation and 

continual maintenance will be required for continued military use. 

Portions of the road pass thrtugh small villages with narrow streets 

and overhanging buildings which may create bottlenecks. Available 

intelligence indicates most major bridges are in fair condition, pre¬ 

dominantly single-lane, and inadequate to sustain US trctical and LOC 

weight-class vehicles. 

Railroads. (See Tab 2) 

(a) Approach Route A provides only one railway route 

to BAGHDAD, one which traverses through southern TÜRKEI, northern 

STRIA and IRAQ. This rail line la single-track, standard-gage (4'- 

8¼ ) for the entire route distance of approximately 800 miles. 

(b) There are 19 tunnels on this railway of which 

18 occur In the 85-mile dlatance between TOPRAKKALE and ALEPPO. In 

the same section the rail line traverses deep gorges and mountainous 
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run« with steep gradee and sharp curves which reduce trnln speeds to 

12-15 MPH. Five of the 19 tunnels are located In STRIA and IRAQ, 

the balance being within TURKISH borders. 

(c) The railway crosses 26 najor bridges all with 

lengths over 100 feet and one with a length of 2600 feet. All but 

8 major b tdges are located ln TURKKT. 

(d) Operational efficiency and throughput capacity 

ara restricted by light track structures, steep grades, sharp 

curves and Interruptions caused by snow and rock slides In mountain¬ 

ous areas, inadequate maintenance. Insufficient fueling points, Im¬ 

properly equipped water points, and shortages of fuel. The Una will 

sustain a dally average of 10 trains in each direction hauling 400 

short tons each tor a dally throughput capacity of 4000 short tons. 

(3) POL Pipeline (See Tab 3) 

(a) POL ranker discharge ficllltles aru available 

at 1SKRNDERUN and are adequate for the operation. Bulk POL storage 

facilities available In t^e ISKENDERUN area provide a capacity of 

1,366,000 barrels. Other storage facilities are available at KIRKUK 

(3,500 bbls), MOSUL (5,000 bbl^). The latter are commercial types 

normally required to support local economy. 

(b) ADANA (INCIRLIK) military airfield Is connected 

to ISKENDERUN port by an 8- inch pipeline. 

(c) A NATO pipeline la under construction along 

line ISKENDERUN-MALA TYA-E1A7.IODITARBAK1R'BA THAN to supply TURKISH 

airfields. The line is Initially 8-inch, taparing to 6-lnch at E1AZIG, 

then to 4-inch from ELAZIG to ^"MAN. The line la complete except for 

pumping equipment. Utilization and extension of the pipeline is depen¬ 

dent upon NATO commitment*, and provision of 8-inch as well as 6-lnch 

pump station equipment. The estimated date of completion of pump 

stations is the third quarter of calendar year 1959. 

(d) Major crude oil pipelines located in the area 

are not suitable for support of military operations. Small refin¬ 

er lea In IRAQ cannot provide militarily significant quantities of POL. 
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Refinerie» la ISRAEL (HAIFA) «ad LEBAMOH(TRIPOLI) have th* c*p*bllíty 

to produce POL to *uppor*. mlUt*ry operation*. 

(e) Moveneit of bulk POL by highway or rail to 

objective oréala net cor-alderao fea*lbl* du* to length of U)C, and 

the large amount of highway traiipcrr and/or tank cat* which would 

be required. 

(4) Airflaida (See Tab 3) 

(a) There are «(venteen Important airfield* which 

era la proximity to approach route A. Ten airfield« are located in 

TURKEY, three la SYRIA and four la IRAQ. TURKISH airfield« are gen¬ 

erally superior in coaatruc.tlcn^ ancillary facilJ'ie* and navigation 

aid*. Airfield* at ADANA and INCERLIK can each aupport a congioalte 

tactical wtag (heavy cargo ana jet fighter air craft) under auatainad 

operation* without rehabilitation. DIYARKADIR, MOSUI, K-l and KIRKUK 

MILITARY can accomodate msdl'jm cargo aircraft and Jet fighter* under 

suetained operatlotti:, and heavy cargo type aircraft for limited opera¬ 

tion«, withe«! 1«J i»l ‘••.i i. 

(5) Porta (See l«h 4) 

(a) Three port* are considered to be applicable 

to approach Route A- 1SKENDERUN, MERS1N, and 1ATAKIA(SYRIA). These 

ports have highway and rail clearance,, except for LATAKIA which has 

highway clearance only. 

(b) At 1SKEMDERUN controlling depth In outer 

harbor 1* 60 feet and the inner harber 11 feet. Peak through-put 

capacity of ISKENDERUN uadei military operation* la eattmated at 

7^150 abort tona per day. Curren: capacity In 4,,600 short tons per 

day. 

(c) MERSIN la a mir or port with open roadatead and 

an estimated through-put capacity of 1,,680 short tone per day. Con¬ 

trolling depth at wharfage is 7 feet. Unloading 1* accomplished by 

lighter. 
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(d) LATAKIA (SYRIA) ha# a military through-put 

capacity of 5,600 short tona per day and provides ^200 feet of 

quayage for Liberty type vessels plus mooring for 5 additional ships, 

and turning basin for lighterage and coaster craft. 

(e) ISKENDERUN is the most suitable or primary 

port for approach route A and can be supplemented by over-the-beach 

operations and lighter operations at MERSIN. 

(6) Inland Waterways (See Tab 4) 

The upper reaches of the EUPHRATES and TIGRIS 

RIVERS are navigable only by small beats, which cannot contribute 

significant tonnages for the Supported force. Expansion of waterways 

is not feasible. 

-• local Resources 

(1) Manpower. No reliable figures are available on the 

number of Indigenous laborers which would be utilized to augment the 

military construction effort. However, In the study area, there has 

been a steady drift of unskilled labor from rural to urban areas, 

where they might be available In significant numbers depending on 

local attitudes to US military operations. In rural areas, available 

labor will be llndted to agricultural workers inhabiting small villages 

along routes of LOG. Approximately 45,000 skilled and semi-skilled 

laborers are employed In the operation and maintenance of the railroad 

system. 

(a) Skills. The average MIDDLE EAST laborer, parti¬ 

cularly in urban areas,shows some aptitude for acquisition of mechan¬ 

ical skills. lcwever,he requires considerable forceful supervision, • 

particularly in maintenance of equipment. 

(b) Effectiveness. In general, laborers of the 

area are estimated to be 50Ï as effective as the average UE soldier. 

(2) Resources. Road metal for construction of highways 

and ballast for railways are available in adequate questities, except 

in the immediate vicinity of BAGHDAD. Availability of timber is 
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limited to mountei* reag'.* borderleg tee MEDITERRANEAN coestel 

plain. Production of cement la only adequate frr local requlie- 

meata. Structural hteel produ .tion la inalgnifleant. 

2. OPERATIONAL CONSIDERATIONS. 

a. General, 

Three major feature» of tha LOC are porta, land linea, 

and airfields, operational ronalderationa a» concerna porta and air¬ 

fields are discussed In Tabs 3 and A. Sumnarlzation here la not believed 

necessary in view of the facta that construction effort for ports and 

a*'fields for tha LOC »-• relatively small compared to thi land linea 

because there is not a wide 'holte In port and airfield development. 

However, alternatives are possible in the selection of land lines for 

routing and expansion which ere Ustusasd below. 

b. Land Line Considerations. 

The three major land Mnes under consideration (railroad, 

north and south road routes) have a combined capacity of 5,000 short 

tons per day. This assumes tha railroad operating capacity expanded 

to the maximum extent feasible and ro*ds at current capacity. The 

combined transport capacity Is 2^000 tons per day short of the peak 

requirement of 7,000 short tons of dry cargo per day. Alternative» 

to overcome this deficiency are: 

(1) Increase the build up timr. 

(2) Increase the rapacity of both roads. 

(3) Concentrate expansion effort exclusively on either 

the north or south road. 

The POL problem must be considered with each of these alternatives 

and not as a oivorced conaideratlcn. there are two main aspects to 

the POL problem which have aerioua Implications for the entire 

transport problem. First of thes* is the requirement to transport 

by pipeline the 2,000 short tons per day of POL which is not in¬ 

cluded in the 7,000 ton figure above Secondly, although tonnages 

of Class IV pipeline construction material are considered to be 

included in total tonnages referred to above, movement of this 
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material along a selected route is likely to cauei serious imbalance 

in types of tonnages hauled unless the total capacity of the route 

is sufficiently hlgn. 

c. Altariatlves. 

(1) Increase the build up time. In view of the envisioned 

short total time of the operations of approximately 180 days, a 

stretchout of the build up time beyond 90 days Is not considered 

practical. Accordingly, with build up time the sums as originally 

considered in the basic assumptions,peak tonnage requirement re¬ 

mains at 7,000 short tons per day. 

(2) Triple the capacity of each road. Assuming that 

Turkish forces will rehabilitate expand and maintain that portion 

of the northern route in TURKEY expansion of the balance of rhe 

torthero and all of the southern route will require the effort and 

material sussnarized below: 

ROUTE CONSTRUCTION BN/MONTHS EQUIP MATERIAL 

North (Turkisl border 6 6,000 ST 13,130 ST 
to BAGHDAD) 

South Route _1A_ 12.000 ST 11,823 ST 

TOTAL REQUIREMENT 20 18,000 ST 24,953 ST 

(a) The overall throughput capacity provided by 

expansion of highways and the railway system will meet peak tonnage 

requirements of 7,000 short tons of dry cargo per day. 

(b) Considerations affecting location of pipeline 

along either route are discussed in succeeding paragraphs. 

(3) Concsntrate expansion effort exclusively on either 

the north or south toad. 

(a) Expansion of north route and maintenance of 

southern route with pipeline along the northern route. If this 

alternative is selected it would be advantageous tc consider com* 

pletlon and incorporation of the existing NATO pipeline from 

ISKENDERUN to DYARBAKIR into a system to BAGHDAD since the line is 

required in any event to support major airfields in TURKEY and 

B-10 

SECRET 



SECRET 
additionally could aupport any build up of foie«* in tha vicinity 

of DYARBAKIR tor tha approarh to BAGHDAD. Implications of the 

choice of thia route for expansion and pipeline ara a* followa: 

I • Ëf.l9lL; 

a Road: 16 construction battalion months 

b Pipe Una: 2 const cuctlon battalion 

and 5 pipeline company months. 

2. Msttilel 

a, Road; 22 06b ST 

b. Pipeline. 32,300 ST 

3. Resulting capacity of routa system will be: 

a. Highway north route 1,500 ST 

b. Highway south routs 500 ST 

£. Railway 4.000 ST 

d. Total dry tonnage 6,000 ST 

a. Bulk POt 1,900 ST 

4. Security and aealatance. Location in 

T1FRKEY provides greater security for the LOC, permita host nation 

aupport in LOC development and permit« pre combat staging closer 

to the objective area. 

Î1SM&SLL' T'h*« railroad can be used to 

haul some of the pipeline tonnages thus tclleving the road system 

along the entire route. 

—• Pipeline Const ruction Qt ¡ntetioi. of 

the extension pipeline permit« construction in. two directions 

simultaneously: north from MARD1N to DYARBAKIR to connect to the 

NATO system and south from HARDIN along the railroad towards BAGHDAD. 

(b) Expand the south route and maintenance of 

northern route with pipeline along thia rout*. Some Implications 

of choice of this route are as follow*. 

_1. Effort : 

e. Roed: 18 construction battalion moncha 

b. Pipeline: 2 construction battaliona and 

5 pipeline company month». 

SECHE( 
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2. Mâf rial: 

a. Road: 22,991 ST 

b. Plpaline: 37,400 ST 

3, Resulting capacity of routa ayatam will ba: 

a. Highway, north routa 500 ST 

b. Highway, acuth routa 1,500 ST 

£. Railway 4.000 ST 

d. Teta1, dry tonnaga 6,000 ST 

a. Bulk POL 1,900 ST 

4. Security. Both the road and plpaline croaa 

IRAQI territory for a major portion of lhair langtha. With tha 

attitude of tha local populace In doubt, a aarloua problem may arlaa 

In policing both tha road and pipeline, particularly tha latter, 

to Inaura uninterrupted movement of dry cargo and POL. Adoption of 

tha alternative of expanding south route and Ins'.aUatlon of 

parallel pipeline will expose a greater length of each facility to 

attack then does the northern alternative. 

5. Transport. The railroad cannot be used 

to tranoport the large tonnages of plpaline construction material 

Involved. Accordingly, the road must be used to transport the 

tonnage while the road Itself la being expandad. During the period 

of road expansion and plpaline construction the usable throughput is 

mainly consumed by these activities with tha result that only small 

tonnages of Jther supplies can be made available to a combat forca. 

For example, on this route, considered as 500 tone per day, the pipe¬ 

line construction material may aggregate 200 to 300 tone per day to 

keep pace with construction rate. Consumption by construction and 

transportation units la likely to reduce the remaining 20C to 300 

tone to almost Inalgnlileant quantities for support of combat forces. 

However, there it some flexibility ' ' road capacities during the dry 

season so that the estimated capacity could be considerably ex¬ 

ceeded for short periods of time. 
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(A) Considering both operatl'nal and logistic problems, 

the optimum solutions appears to be to concentrate effort on the 

northern route (road, railroad, pipeline) and to utilize the southern 

route as a secondary LOC route, to be utilized to the maximum extent 

which minimum effort and expediency permit. 

3. CRITICAL FEATURES OF OPERATION. 

Three features of the operation as concerns logistical support 

a.-e consldared to be of a critical nature: 

a. Seizure of A1£PP0, 

The rail and highway center of ALEPPO Is the key to 

the land line of communication for route A. Regardless of routing 

chosen within the general route A, ALEPPO must be Included In the 

route. Feasibility of routa A Is tharaxore critically dependent 

upon securing this city. 

b. Rallroau. 

The large number of long tunnels (19 tunnels tor a 

total length of 37,000 feet), concentrated in a short distance of 

the mountain rlmland is a feature of great concern. The destruction 

of any one of the tunnels would effectively deny for a long period 

of time use of the railroad which is the main contributor to the 

transport system. Unhampered use of the tunnels, therefore, must 

constitute a critical feature of the operation. Fortunately, 

of the tunnels are located In TURKEY where security should be re¬ 

latively easy to provide. Five of the remaining tunnels are in SYRIA and 

IRAQ where security is uncertain. 

c. Pipeline. 

Land lines, other than pipeline, even after expansion 

are jst barely adequate to support dry cargo tonnage requirements. 

Therefore, successful installation and continued operation of the 

line to deliver the approximately 2,000 tons per day bulk POL re¬ 

quirement must be considered critical. 
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4. CRITICAL ITEMS. 

• • Mânpowr. Coo«tniction «flore for coura* of action re¬ 

quiring Uaat effort will require 32 conatructioa batteliona and 5 pipe¬ 

line company months. Accompliehmenc of the same task in 60 days will 

require 17 augmented construction battalions, 3 pipeline cosíanles and 

appropriate supporting elementa and coordic^ting headquarcera. 

b. Material 

(1) POL equipment 

(2) Railroad rails, croaa-tlea, and auxiliary Iteau. 

(3) Fixed and floating tactical bridging 

(4) Heavy timbar for bridging 

(5) Heavy engineer conatructlon equipment 

(6) Pierced steel plank 

(7) Corrugated metal culvert pipe 
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TAB 1 TO ftP?ENDU B 

ROADS 

1- GENERAL 

a. See Evhltit B 1 

E. Approach route A(, ccatalni* two principal route* fro« 

ISKINDERUN to BAGHDAD isdicttei a* North and South root**, Th* North 

rout* axtiitd* fro« ISKENDERUN to BAGHDAD via MOSW , ERBIL, KIRKUK aad 

i* 883 loaf. Th* South rauta eattad* fro* ISKENDBRUN to BAGHDAD 

via AIE?PO a*d la 637 *ii** leaf. An altaraat* routa fro* MOSUL to 

SAMARRA to BAGHDAD,, 254 *i]«f 1« length,, parallel* th* M0SUL-K1RKUK- 

BAGHDAD rout*. N>j*«'!ia it»*r* track» parallel both principal route*. 

An example of auch a track is caa along the TURRET-SYRIAN border 

(Sea photo on Exhibit A2). Rati char acterletica are tabulated in 

table* I. II and III. 

c. Highway Bridget. Chararterielle* of principal highway 

bridge« nre ehewn in table B-le. A tuamary of the number of bridge* 

on each route fellow* 

ROUTE NUMBER OP PRINCIPAL BRIDGES 

NORTH 32 

SOUTH 21 

SECTION OP NORTH ROUTE, 17 

TURKEY BORDER TO BAGHDAD 

d. Terrain. Rout* A travar«*« terrain v-ying fro* low to 

high ■ountnln* in TURKEY low wcun-alna In northweetnrn SYRIA, to thn 

arid steppe and deeert tar .ta in in SYRIA md IRAQ, to hill* *nd plain* 

in SYRIA, to the objectiva •’»a ^BAGHDAD' on the TIGRIS-EUPHRATES DELTA. 

The EUPHRATES VALLEY 1* deeply ladead end Intrenched la tha daaert and 

steppe uplands. The ilgt’ i»outh) aide of thl* valley ie e cliff 

averaging 200 to 300 feet in beige* end reaching BOO faat in a faw 

placas. Soil varia* f-o« **nd «nd fine gravai along tha EUPHRATES 

VALLEY » grare! pau* and ll**ttcne (chalk and clayey llmeatone) 
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it th« borderitg region». Hoav of the area ia barren deaert terrain 

with water critically deficient except along the EUPHRATES and the 

TIGRIS Rivers from which unlimited potable water may be obtained. 

The area ia devoid of vegetation except for tree» in the low mountaina 

in TURRET. Crop» are cultivated only along the waterway». Conditio»» 

i* thia area are favorable for the conatruction of roada because of 

the firm ground conditio»» and availability of road conatruction 

material». Only the narrow deeply diaaected area» along the major 

streams and small swamps are unfavorable for road conatruction. 

Steep aldea of the numerous wndiea are obstacles to off road movement 

in any direction acroaa the plain. Sand and atretchea of aalt marah 

will alow down movement. Motor traffic raises denae clouds of duat. 

Thia dunt la hazardous to ground equipment because of greatly increaaed 

wear caused by the abrasive action of fine sand particles. 

e. Weather and Climate. In TUPJ1ET highway traffic will be 

limited primarily by aaowfall in the winter month», which will halt 

traffic for abort period» of time. Spring enow melt and rainfall will 

cause road and small bridge woahouts, thereby, interrupting traffic 

for short period» of time. In the arid deaert and ateppe region of 

STRIA and IRA ainfall averages 4" per year aac is rarely more than 

10" per year. Motor tranaport both on and off road, will be primarily 

limited by dustatorma and heat in the spring, aumaur, and fall seasons. 

October - May have the higheat frequency of thunderstorm» with two to 

four storms often accompanied by flash flooding^ Flash floods will 

cause earth roada to become impassable for short periods of time. The 

frequency of dustatorma increases rapidly in the southern STRIAN STEPPE, 

reaching 8 days in the month of June. 

f. Health and Santltation. Water in the EUPHRATES and "IGRIS 

Rivera la potable but require» tre.tment, chlorination and fomatimas 

filtration and sedimentation. Malaria is conanon in the TIGRIS-EUPHRATES 
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g. Local Rmowi«» 

(1) ÖM£P¥SI 

(a) Sk lila. Tha population ln aiull towna and 

villagas la prndominantly lllitaratn nnd unsklllad ln modarn road 

construction tochnlquas. Hovaver. a limitad number of skilled 

laborers can be located In the major urban arena l.a., BAGHDAD, MOSUL, 

ALEPPCV KIRKUK. 

(b) Effectiveness, Uuakllled Indigenous labor, under 

the direction of effective native supervisors, is estimated to produce 

as much as 50X of tne work performed by an American soldier. 

(c) Availability. In time of host' ties availability 

of labor is uncertain. Under other than hostile condition It Is also 

unlikely that the population from small towns and villages could be 

rolled upon. However some of the larger cities like BAGHDAD, which 

has a population of about 900,000, could be relied upon to furnish 

considerable labor. 

(2) Materials. Road construction materials are available 

In quantity along nearly the entire length of the two road systems from 

1SKENDERUN to BAGHDAD. In TURKEY and noi thwest SYRIA hard limeston« 

and gravel are available. In tha reat of the approach route limeatons, 

sandstone, and gravel are available in quantities sufficient for large 

road building projects, 

(3) Equipment. Local road building equipment is outdated 

and In short supply. 

2. OPERATIONAL CONSIDERATIONS 

a. Vulnerability. Roais ar» subject to Interruption by 

demolition of bridges over the unfordable TIGRIS and EUPHRATES RIVERS, 

landslides In mountain passes, and road cratering where the road 

traverses salt sursh, swamps or dense networks of irrigation ditches. 

b. Logistical 

(1) Supply. All road construction equipment for use by 

U. S. forces will have to be shipped Into the theater. Road construction 
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materials can ba locally procured from gravel pits and limestone and 

sandstone quarries. 

(2) Transportation. Desert conditions of high temperatures, 

high winds and fine sand will adversaly affect all vehicles and machinery. 

Greater maintenance will be required, and more frequent replacement and 

overhaul will be made necessary on all equipment as a result of operations 

in this area. It is expected that attrition of equipment resulting from 

the above causes will be about 501 greater than that expected from 

similar operations in Western Europe. 

(3) Maintenance. To sustain the initial throughput 

capacity expected of the road system, road maintenance will be 

necessary along nearly the entire road system. 

(4) Construction. Extensive road construction will be 

required to widen and surface, with gravel, sections of unimproved 

earth road and desert track to sustain 1,500 short tone per day capacity. 

3. CURRENT OPERATING CAPACITT. Initially, the North and South 

routes (or that section of the North route from the Turkish border to 

Baghdad) will each support a forward throughput capacity of 500 short 

tons per day. Tables IV, V and VI show the effort and significant 

materials and tonnages required to maintain the current operating 

capacity for a sustained period for the above routes. A summary of 

the above tables follows: 

ROUTE MAN HOURS 

NORTH ; 01, 722 

SOUTH 461,631 

Section from 291,565 

BN MO ST MT 

8 22,374 34,287 

5.2 9,448 15,644 

3.2 11,168 18,781 

TURKEY BORDER 

to BAGHDAD 

Engineer Construction Battalions assigned to road tasks will be augmented 

with additional road building equipment. Table VII provides for equip¬ 

ment augmentation as indicated in the Engineer Functional Component 

System. 
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4. EXPANDED OPERATING CAPACITY 

a. North Route. This route ce* be expended to support e 

daily forward throughput capacity of 1,500 abort tona by widening and 

surfacing 89 miles of unimproved earth road to a two lane gravel road. 

Table VIII Indicates effort and tonnages required for the expansion of 

this route. 

b. South Route. This route can be expanded to support a 

dally forward throughput capacity of 1,500 short tons by widening and 

surfacing 114 miles of desert track aad earth road, and 16 miles of 

one lane bituminous road to a two lane gravel road. Table IX indicates 

effort and tonnage required for the expansion of this route. 

c. North Route (Section from Turkish border to Baghdad only). 

This route can be expanded to support a daily forward throughput 

capacity of 1,500 short tons per day by widening and surfacing 54 miles 

of unimproved earth road to a two lane gravel road. Table X indicates 

effort and tonnages required for the expansion of this route. 

d. A summary of the effort and tonnages required to accomplish 

expansion cn the above routes follows: 

ROUTE HAN HOURS 

NORTH 850,166 

SOUTH 1,240,236 

Section from 560,448 

TURKEY BORDER 

to BAGHDAD 

5. CRITICAL FEATURES OF THE OPERATION 

a. Roads. The capacity of the road net is basically limited 

by the unimproved sections of earth road on the northern and southern 

routes. These are: 

(1) North Route. A 35 mile stretch of unimproved single 

lane earth road north of the SYRIAN Boundary that extands to the IRAQ 

Boundary and a 54 mile stretch of one lane unimproved earth road from 

BN M0 ST iff 

0.5 1,962 2,413 

13.7 2,375 2,976 

6.2 1,169 1,450 
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Ch« TURKST to IRAQ bordera. These aectioes of route reduce throughput 

supply toeaege capacity to 500 tons per day. 

(2) South Route. Froei MEYADIN to ANA, 114 talles of desert 

track nad earth road reduces supply toaaagis to 500 toas per day. 

b. Bridges. Preseat iatelligence Implies that the 32 bridges 

oa the North Route are capable of supportlag from 24 to 70 toa 

loads. However lafonsatloa oa the exact loads that away of these 

bridges ere capable of supportlag Is aot available. latelllgeace also 

implies that the 21 bridges oa the South Route are capable of support- 

lag aayvhere from 18 to 80 toa ..loads but the exact load capacity of 

maay of these bridges Is aot available.^ Table B-l-a summarizes 

characteristics aad load capacities of existiag bridges. From a 

tactical viewpolat aaay of the bridges oa the North aad South routes 

will aot coastltute bottleaecks, except those that caaaot be bypassed 

ead those located at BAGHDAD. laltially It Is plaaaed to replace 

existiag bridges aot capable of supnortlag class 50 loads with tactical 

bridges aad at a later date to replece these bridges with LOG type 

brldgiag. 

c. Road Coastructioa Materiels. Gravel is available at 

austerous points aloag both the NORTH aad SOUTH ROUTES. 

6. CRÜ1CA1 HHfi 

a. Manpower. Provision of requisite number of augmented con¬ 

struction battalioas Is essential. It Is anticipated that Indigenous 

labor will be lacking la modern skills aad caa therefore be used only 

as aa unskilled force of considerable less productive capacity thaa 

0. S. Troops. 

b. Material. Critical Items are: 

(1) Corrugated metal culvert pipe 

(2) M4T6 floating bridge 

(3) Bailey bridges 

(4) Steel girders for fixed bridging 

(5) Timber 
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SECRET 
MB 2 TO «TBIBEC B 

RAILRQAIS 

IS. «wtiuaiaiji Í lAGHTAD 

lc GENERAL 

a. See Exhibit B 2 

to One etancLard gage (4’ 8£") single-traclr railroad with 

75 pound per yard rail Is available to support, an LOG on approach 

route Ao This line star+ing at TSKENDERUN traverses a distance of 

807 miles through TURKEY (generally paralleling the TURK SYRIAN 

border)^ SYRIA and IRAQ terminating at BAGHDAD. 

c. The railway crosses ¿6 critical tirligti tatali'og 

7779 feet . All of these bridges are over 100 feet in length. The 

bridge at KARKAMIS in TURKEY with a length of 2,630 feet Is most 

critical. There are I9 major tunnels on this route, of which 18 

occur between ISKEHDERUN and ALEPPO a distance of 165 miles. 

Motive power is predominantly oil or coal-fired steam locomotive. 

2. CURRENT OPERATING CAPACITY: 

a. The present rail traffic on this line is limited by 

economic factors to two trains each, way per week with a net load 

of 300 short tons per train. It in estimated that under military 

operation or supervision the railway capacity would be 10 traina 

per day each way at 400 short tons per train. 

b. It is assumed that TURKEY will accomplish rehabili¬ 

tation and maintenance of the railway for that portion which is 

within her borders. US effort would be necessary for only that 

section (470 miles) which traverses SYRIA and IRAQ. To reha¬ 

bilitate and maintain the latter portion of this line and Its 

related facilities In 30 days, the estimated engineer effort would 

be approximately 12 engineer construction battalion months and 

45,000 short tons of material. This estimate assumes as average 

combat damage or damolltlon factor of 15% prior to acquisition 

ür 
for LOG usa. 



SECRET 
3» EXPAKDED OPERATIBQ CAPACITY: 

The present line vith the estimated rehabilitation effort 

is sufficient to bandle an ootlmun of 10 trains per day with a net 

load of 400 short, tons per train = Expansion of the existing facility 

would require installation of an additional through track which is 

not considered feasible in the time available« Such construction 

would require approximately I67 construction battalion months and 

510,400 ST of material. 

4. OFERATIOMAL COHSIDERAIIOIS; 

a. Vulnerability 

(1) The absence of an alternate route in any of the 

countries increases the significance of the vulnerability of the 

Hr»» to attack at critical points, such as bridges and tunnels. 

(2) The cr. tical structures (bridges and tunnels) 

would require tiiw-consuming effort to rehabilitate if destroyed. 

The majority of such structures are located in TURKEY, but it is 

assumed that Turkish armed forces would insure the security of 

these facilities. Special, effort should be made to capture such 

structures in SYRIA and IRAQ. 

b. Resources 

(l) Manpower 

It is estimated that 6OOO railway personnel are 

presently required to operate and maintain this railroad. The 

rail line Is of International importance. Each of the 3 govern¬ 

ments attaches considerable Importance to efficient operation of 

the railway. Within the 3 countries there is a coafrined pool of 

approximately 45,000 skilled and semi .skilled railroad personnel 

which could be available. Indigenous conion labor would be 

adequate and readily available from the towns and villages located 

along the railway route. Skilled laborers may be located In 

limited numbers In the major urban areas, l.e. BAGHDAD, MOSUL, 

ALEPPO, KIRKUK, ISKOTOKtUB. 

J 



SECRET 
(2) Materiale 

(a) Lumber, Tinker at-anda are acaree throughout 

the study area, presenting critical lunber problem for the rail¬ 

roads 0 Almost all wooden cross ties have to be inportedo Ap¬ 

proximately 50^ of the initially placed wooden cross ties on this 

rail line have been replaced with steel cross ties* 

(b) Ballast* Construction material necessary for 

the rehabilitation of the railroad bed is available in quantity 

along the entire route of the rail line. In TURKEY and northwest 

SYRIA hard limestone and gravel may be found. Along the remainder 

of the approach route, limestone, sandstone, and gravel will be 

’vailable. 

(c) Steel. Bridge components, rails, spikes, and 

track fittings as well as ancill*ry tools, mist be imported. 

TURKEY, if furnished the materials, is capable of manufacturing 

a limited amount of its railway requirements. 

5. CRITICAL ITEMS 

a. M°"power. Twelve augmented construction battalions are 

required to rehabilitate and maintain the railway from the 

Turkish border to BAGHDAD. Availability of indigenous labor in 

SYRIA and IRAQ to appreciably reduce unit requirements is uncertain 

cinri cannot be estimated at this time. 

b. Meterla!. 

(1) Railroad cross-ties 

(2) Railroad rail, 85 pound P« yard 

(3) Corrugated metal culvert pipe 

(U) Construction steel and timber 

(5) Special LOC railroad bridging 

B-2-3 
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SECRET 
TAP 3 to APPENDIX B 

POL AND AIRFIELDS 

SECTION I-POL 

1. GENERAL 

a. Thit section contains Intelligence data and estimated 

Engineer construction requirements for a petroleum distribution 

system along three possible routes from ISKENDERUN to BAGDAD: * 

northern route via MOSUL, a southern route via ALEPPO and a route 

utilizing existing NATO facilities generally parallel to the north¬ 

ern route. The most favorable terrain for construction of a pipeline 

Is along the southern route; however, this route Is the most vulner¬ 

able because it crosses through SYRIA. 

b. The capability to move POL by tank trucks in large quan¬ 

tities along the southern LOG Is questionable because of limited 

highway capacities. Along the northern LOG POL could be supplied 

by railroad tank cars provided that sufficient rolling stock is 

available. 

2. CURRENT OPERATING FACILITIES 

a. Tanker Discharge Facilities 

(1) Facilities for unloading tankers are adequate at 

ISKENDERUN. Controlling depth of water at low tide is 36 feet. 

There are two tanker berths at the oil port on -he northeast side 

of ISKENDERUN harbor as follows: 

TABLE B-3-a 

TANKER DISCHARGE FACILITIES 

FACILITY_TANKER ACCOMMODATION 

Dock - 525' * 70' T-2 

(Depth alongside 30') 

Submarine Pipeline T-2 or Supertanker 

(36' - Depth) 

b. Existing Bulk Storage 

(1) At ISKENDERUN a total of 1,366,000 barrels of bulk 

storage capacity is available for support of a military operation, 

B-3-1 

SECRET 
as follows: 
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T ABI S B3-b 

EXISTING BULK STORAGE 

me 
NATO 
(Construction complftted) 

US AIR FORCE (leased) 

Conmexcial 

ADANA Airfield 
TOTAL 

BARRELS 

375,000 

50,000 

691,000 

250.,000 
1,366,000 

(2) Small amounts of ccmmsrclal storage sre also aval* 

able at the following locations: 

TABLE B-B-c 

COMMERCIAL STORAGE 

LPCAIM 

KIRKUK 

MOSUL 

BAGHDAD 
TOTAL 

CAPACIH (Barrels) 

3,151 

5,029 

55 n145 
63,325 

c. Pipelines 

(1) ADANA military airfield (INCIRLIK) Is connected to 

the port facilities at ISKENDERUN by an eight Inch pipeline. 

(2) A NATO pipeline is under construction along the 

route ISKENDERUNMALATTA-ELAZIG-DITARBAKtR”BATMAN to supply Tur¬ 

kish airfields (See Section II Tab 3). The location of this pipe¬ 

line from ISKENDERUN ~o DITARBAKIR is approximately 50 alias north 

of the northern highway route under consideration in this study. 

(3) Major crude oil pipelines run from the KIRKUK oil 

fields to TRIPOLI, LEBANON, end HAIFA, ISRAEL. They could not 

be used to pump refined products for the support of this opera¬ 

tion. 

d. Kefinerleg 

(1) IRAQ 

The small refineries at KIRKUK, HADITHA, ALWAND, and 

DAURA, BAGHDAD (see Tab 3, Appendix D, for capacities) are mainly 

required tc supply needs of the local economy. The straight- 
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rua gasollae produced hes a low cetane rating. Significant quanti¬ 

ties for military purposes will not be available from thla source. 

(2) Eastern Mediterranean Refineries 

The refineries at HAIFA, ISRAEL, and TRIPOLI, LEBANON, 

have the capability to produce some of the petroleum products to 

support a military operation. However, the HAIFA refinery has 

only operated at a capacity of 20,000 barrels per day since 1948 

because IRAQ has prohibited movement of crude oil through the 

pipeline trom the KIRKUK oil fields. Similarly^production at 

the TRIPOLI refinery has been interrupted twice in the last year 

by sabotage of the crude oil pipelines. 

Operating characteristics of these refineries are: 

(a) HAIFA 

Capacity: 90,000 barrels per day. 

Products: MOGAS, kerosene, diesel, & fuel oil. 

(b) TRIPOLI 

Capacity: 11,500 barrels per day. 

Products: MOGAS, kerosene, fuel oil, and dieeel^uel. 

3. jÿÇINBER $VPPQRT RWVIRED 

a. Estimated construction requirements have been computed 

for alternate petroleum distribution systems over the following 

routes: 

(1) ISKENDERUN - MOSUL -BAGHDAD adjacent to existing 

railroed. (northern route - 833 miles). 

(2) ISKENDERUN-ALEPPO-BAGHDAD(southere route - 600 miles). 

(3) Over existing NATO line ISKENDERUN-MALATTA-ELAZIG 

then new construction ELA7!IG-DITARBAKIR-MARDIN-M0£UL- BAGHDAD(5 70 

miles new construction). I 
! 

b. Estimates assume that LOC capacity will penult hauling 

the required tonnages of materials along the selected routes. 

I 

These are large tonnages end will conflict with other LOC trees- ^ 

port requirements. 
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c. Northern LOC 
SECRET 

<r 

(1) Ta»»« 

Contraction of 833 mllea of 6-lnch pipeline, eight 

operating tank farms (150,000 bbls capacity each) at approximately 

100 mile intervals along the pipeline, and one 190,000 barrel tank 

farm at BAGHDAD. 

(2) Effort 

To provide facilities in 60 days will require: 

ó Engineer Pipeline Companies 

3 Engineer Construction Battalions 

(3) Tonnages 

The class IV Tonnage required for materials to construct 

a petroleum distribution system is 37,630 short tons, 

d. Southern LOC 

(1) Tasks 

Construction of 600 miles of 6-lnch pipeline, four 

operating tank farms ( 150,000 bbls capacity each) at approximately 

100 mile intervals along the pipeline, and one 190,000 barrel tank 

farm at BAGHDAD. 

(2) Effort 

To provide facilities in 60 days will raqulra: 

5 Engineer Pipeline Companies 

2 Engineer Construction Battalion 

(3) Tonnages 

The Class IV tonnage required for materials to construct 

this petroleum distribution system is 27,400 short tons. 

*• Combination NATO - Northern Route 

(1) Tasks 

(a) Construction of 570 miles of 6" pipeline, four 

operating tank farms ( 150,000 bbl capacity each) and one 190,000 

barrel tank farm at BAGHDAD. 

(b) Installation of 20 puap stations along NATO line 

between ISKENDER0N and ELAZIG. 
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(2) 

To provide facilities ia 60 days will require: 

5 Eagiaeer Pipeline Companies 

2 Engineer Construction Battalions 

(3) Tonnages 

The Class IV tonnage required for materials to construct 

this petroleum distribution system Is 32,,300 short tons. 

4. CRITICAL FEATURES OF OPERATION 

a, NATO pipeline. Latest intelligence indiestee that the pipe 

along this line0 piogranmed to support NATO airbases, is in place. 

The pushing stations are not yet constructed, thus precluding the 

full operational use of the supported airfields, unless bulk POL 

cam be transported by rail or highway from ISKENDERUN, or pumping 

facilities are installed. Full operational usage of those bases 

along the NATO pipeline (Section II this tab - Airfields) will be 

contingent on the installation of the pumping facilities. An addi¬ 

tional and recommended possibility would be »he utilization of the 

NATO lime (after installation of pimping facilities) from ISKENDERUN 

to ELAZIG, plus extension of this line to BAGHDAD via HARDIN. 

Proposed pipeline construction. 

(1) Construction materials will have to be transported by 

road or rail to the construction site. This involves the transport 

of from 27,400 to 37,630 short tons over a 60 day period. 

(2) All three routes cross SYRIA. This could be a critical 

factor and should be considered in the overall evaluation of preferred 

route. The pipeline using NATO facilities plus the new extension 

would be the least vulnerable of the three Insofar as exposure to 

possible enemy or dissident action is concerned. 

c. Transportation 

Transportation of the substantial tonnage to support pipeline 

construction is a serious problem regardless of the route finally 

chosen. Tonnages vary from 27,400 to 37,630 short tons depending on 
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(2) Effort 

To provide facilities In 60 days will require: 

5 Engineer Pipeline Companies 

2 Engineer Construction Battalions 

(3) Tonnages 

The Class IV tonnage required for materials to construct 

this petroleum distribution system Is 32,,300 short tons. 

4. CRITICAL FEATURES OF OPERATION 

a. NATO pipeline. Latest Intelligence indicates that the pipe 

along this line,, piogramned to support NATO airbases, is In place. 

The pumping stations are not yet constructed, thus precluding the 

full operational use of the supported airfields, unless bulk POL 

can be transported by rail or highway from ISKENDERUN, or pumping 

facilities are Installed. Full operational usage of those bases 

along the NATO pipeline (section II this tab - Airfields) will be 

comtlngeut on the installation of the pumping facilities. An addi¬ 

tional and recommended possibility would be the utilization of the 

NATO line (after installation of pusplng facilities) from ISKENDERUN 

to ELAZIG, plus extension of this line to BAGHDAD via HARDIN. 

b. Proposed pipeline construction. 

(1) Construction materials will have to be transported by 

road er rail to the construction site. This involves the transport 

of from 27,400 to 37,630 short tons over a 60 day period. 

(2) All three routes cross SYRIA. This could be a critical 

factor and should be considered in the overall evaluation of preferred 

route. The pipeline using NATO facilities plus the new extension 

would be the least vulnerable of the three insofar as exposure to 

possible enemy or dissident action is concerned. 

c. Transportation 

Transportation of the substantial tonnage to support pipeline 

construction is a serious problem regardless of the route finally 

chosen. Tonnages vary from 27,400 to 37,630 short tons depending on 

B-3-5 

SECRET 



SECRET 
routlag. For a 30-day coaplatioa tine, thl« la apinoxiaiately 1,000 

toaa par day which la a algatftcaat perceatage of total aupport toa- 

aagaa. The requirement for lead transport of POL while the pipeline 

la uader construction adds to the seriousaess of the traaeport problem. 

Transport capability may be the over-rldiag coaslderatioa la choice 

of route of the pipeline and consequently the line would follow the 

route of maximum transport capability. 

5. CRITICAL ITEMS 

All pipeline construction materials should be considered as 

critical items. 
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TAB 3 to APPEKDIX B 

POL AND AIRFIELDS 

SECTION II AIRFIELDS 

1. GENERAL. 

There ere seventeen airfields in proximity to Route A which 

are significant in connection with support of combat operations in the 

study area. Ten of these airfields are in TURKEY, three in SYRIA and 

four in IRAQ. The Turkish airfields are generally superior in con¬ 

struction and support facilities, such as POL storage and supply, and 

modern navigation aids. Table B-i-6 summarizes the current facility 

status of these airfields. Exhibit B-3 shows the location of these 

airfields. 

2. CURRENT OPERATING CAPACITY. 

a. Capacity. All current operational cargo and tactical air¬ 

craft can be accommodated by one, or a combination of airfields in this 

area. INCIRLIK and ADANA (Civil) can accommodate heavy combat cargo 

aircraft and Jet fighters under sustained operations without any initial 

rehabilitation. DIYARBAKIR, MOSUL, K-l, and KIRKUK MILITARY can ac- 

consiodate medium cargo aircraft and Jet lighters under sustained oper¬ 

ations, end heavy cargo type aircraft for limited operations without 

initial rehabilitation. A summary of the aircraft accommodation charac¬ 

teristics for the airfields considered in this study area is as follows: 

TABLE B-3-é 

AIRFIELD ACCOMMODATION CHARACTERISTICS 

TYPE AIRCRAFT 

Heavy cargo - Jat Fighters 

Heavy cargo - Jat Fighters 

AIRFIELD 

ADANA 

INCIRLIK 
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TABLE B-3-4 cont'd 

AIRFIELD ACCOMMODATION CHARACTERISTICS 

AIRFIELD TYPE AIRCRAFT 

light cargo - Liaieon 

Light cargo - Liaison 

Medium cargo - Jet Fighters 

Light cargo - Jet Fighters 

Light cargo - Jet Fighters 

Light cargo - Liaison 

*Med cargo - Jet Fighters 

Med cargo - Jet Fighters 

Med cargo - Liaison 

Light cargo - Liaison 

Light cargo - Liaison 

Mad cargo • Liaison 

MOSUL *Med cargo - Jet Fighters 

K-l *Mad cargo - Je. Fighters 

KIRKUK MILITARY *Med cargo - Jet Fighters 

* These airfields can currently accommodate heavy combat cargo air¬ 

craft for limited periods. 

b. Maintenance. Maintenance at alrflaida will not raqulr« 

major effort within 15 daya, unleaa utilisation of the airfields is 

In exceas of the limitation aa shown In Tables B-3-d and B-3-a. 

Required maintenance can be adequately performed by one engineer 

construction company per operational airfield. Assuming an average 

of about five airfields will be In use during any given period, two 

engineer construction battalions are sufficient to accomplish the re¬ 

quired maintenance tasks under the conditions listed above. 

ISKENDERUN 

GAZLANTEP 

MALATYA (NEW) 

MALATYA 

ELAZIG 

URFA 

DIYARBAKIR 

BATMAN 

ALEPPO 

RASIN EL ABOUD 

QAMICHLIYE 

AIN ZALAH 
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3. EXPANDED OPKRAT'NG CAPACITY 

All of th« airfields which have been Indicated to support 

combat operations along Route A, can be expanded. Two of these air¬ 

fields, aDANA and INCIRLIK, can each presently support a composite 

tactical fighter wing under sustained operations. There are four 

airfields, DIYARBAKIR, MOSUL, K-l, and KIRKUK MILITARY which could 

be expanded by increasing runway thickness to support heavy cargo 

aircraft under sustained operations. One augmented engineer con¬ 

struction battalion at each field could accomplish this expansion 

in six weeks. However, due to the number of airfields which are 

available in the study area, this operation can be adequately 

supported through maximum use of existing facilities with minimum 

engineer effort expended on limited rehabilitation and routine 

maintenance. 

4. CRITICAL FEATURES OF OPERATIONS 

There are six airfields in TURKEY which have been connected 

by a POL pipeline (NATO) (See Section I thia Tab). Arranged in order 

along the line they are ISKENDERUN, MAUTYA (NEW), MALATYA, ELAZIG, 

DIYARBAKIR and BATMAN. Tha pipeline is currently non-operational 

ainca pumping equipment has not been installed. Full utilisation of 

tha airfields listed above is dependent upon the operational avail¬ 

ability of this line. 

As combat operations approach the objective area, proceeding 

southward in IRAQ along the main LOG, the density of major airfields 

decreases and a gap of 180-200 miles exists between BATMAN in TURKEY 

and MOSUL in IRAQ. 

The airfields in IRAQ which are near this route, have a 

shortage of POL storage which seriously restricts sir operations in 

this area. A planned pipeline will support ground forces operational 

in IRAQ, (sea Section I this Tab) and the airfields in IRAQ. 
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SYRIA la daficient in major airfiaida. Accordingly, officiant 

Air Force tactical and cargo aupport to forcea operating along the 

southern route poaaa a difficult problem. 

5. CRITICAL ITEMS 

Pierced steal plank 
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TAB 4 to APPENDIX B 

PORTS & WATERWAYS 

SECTION I - PORTS 

I» GENERAL 

Three porta axe considered as possible base section areas 

for the routeu Two ports, ISKENDERUN and MERSIN, are secondary 

ports in the ADANA strategic area of the southeastern coast of 

TURKEY„ The third port, LATAKIA, SYRIA, is a secondary port ap¬ 

proximately 30 miles south of the TURKISH-SÏRIAN border and 70 miles 

south of ISKENDERUN0 All of these ports have alongside facilities 

for ocean going vessels and are generally in good condition« 

Except for IAIAKIA, the ports have railroad clearance (See Tab 2 

to this Appendix). All three ports are served by good two-lane 

roads (See Tab 1 this Appendix)« 

2. OPERATIIO 7ACILITIES« 

a. ISKENDERUN. 

(l) Current Operating Facilities 

(a) General. (Table B-W) ISKENDERUN is located 

in a «nw-n bay. The harbor, an open roadstead is 'Umost semi¬ 

circular in shape. Adequate pn cction froi stwam Td southward 

la provided by mountains. The facilities con of six borages 

in the open roadstead, and one basin, a light "1 P te d by 

western and northern moles. Approaches to the 1 free 

clear. There la no definite entrance channel, to t ‘■e^ 

portion of the harbor. The entrance to the light 

the western end northern moles, has a width of about 

controlling depths of 11 feet. ISKENDERUN primarily is 1 

port for agricultural products of southeastern TURKEY. A we 

ped petroleum terminal and naval base adjoin the comnercial p 

(Tab B, Section I - POL). 

B-4-1 

SKiCi 

j 



SECRET 
(b) Berths. Wharves provide a total of 5,180 

linear feet of berthing space of which 4,170 feet could be utilized 

for handling general cargo. The following lists usable berthing 

space and. depths alongside : 

Usable Berthing Space Depths Alongside 
(feet) (feet) 

1>205 
General and Bulle Cargo 

26 to 32 

490 • 12 to 20 

1,^5 8 to 10 

Petroleum Products 
100 Less than 7 

1,100 Naval Vessels Probable l4 to 21 

360 Miscellaneous 8 to 10 

(c) Mechanical Handling Facilities. There are five 

5- to 6-ton portal Jib cranesj seven 2- to 10-ton locomotive cranes; 

3 fixed Jib cranes - on of 2 tons, one of 3 tons, and one of un¬ 

known capacity; and twelve 5-ton automotive cranes. There are no 

floating cranes in the port. 

(d) Storage. Covered storage space totals 273j750 

square feet. Cold storage totals 6,350 cubic feet. Open storage 

space is unlimited in the ISKENDEKUN area. 

(e) Clearance. A standard-gage, single-track 

railroad clears the town northward, east of CESAN, it turns south¬ 

ward to ALEPPO. Yard facilities in the port area include a 6-track 

classification yard (containing 2.2Smiles «£ track). A 

7-track double-ended yard and railroad station are located about 

O.25 miles southwest of lighter harbor with about 2.5 statute miles 

of track. An 8-track single-ended classification yard is located 

about 140 yards south of lighter harbor and contains 1.25 miles of 

track. 

The port area is backed by wide roads which 

connect with roads clearing the town (30 feet wide, all-weather). 

SECRET 
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The roads clearing the wharf are believed capable of heavy traffic. 

In the town, most of the streets are paved and connect with the 

principal roads. 

(f) Estimated Military Port Unloading Capacity. 

The present estimated maximum unloading capacity is 4,600 short 

tons of general cargo handled at wharf berths per 20-hour effective 

working day. 

(2) Expanded Opera ;lng Capacity. This port would be 

required to discontinue most of its civil functions to frAndi« this 

size military operation In its entirety. However, major expansion 

of port facilities to provide for both requirements is not recom¬ 

mended in view of the availability of portions of nninmUng capaci¬ 

ties at other ports in the area and the possibility of over-the- 

beach operations in the favorable stretches of coast in this area, 

c. MEBSm 

(1) Current Operating Capacity. (See Table B-4-a) 

MERS HI is a minor port with an estimated military throughput of 

1,680 short tons. Total wharfage 1# approximately 2,,286 lineal 

feet. Amy extensive utage of these limited facilities would result 

in a critical reduction in capacity available for support of the 

civilian economy. 

(2) Expanded Operating Capac.uv. No expansion of 

port facilities is recommended at MERSIN. If major expansion of 

port facilities is required for Route A„ the effort should be 

applied at ISKENDERUN. 

d* LATAKIA, (See Table B“4ja). The SYRIAN government 

is currently expanding the port facilitiea at LATAKIA. Latest 

intalligsace indicates that approximately 3¡,200 feet of berthage sad 

1,017 feet of wharfage are available. The maximum military throughput 

capacity is 5,600 abort tons per day. No major expansion of port 

facilities is racommeaded for the reason indicated above for MERSIN 

(Superiority of ISKENDERUN). 
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3. ENCINEER SUPPORT REQUIRED, 

A portion of the cepncity of each port cam reaaonably be 

expected to be reaerved for military purpoaea. Since the combined 

capacity of the three porta is adequate to support the operation, 

major engineer effort should not be required for port work, unless 

major damage results from enemy attack. Assuming limitad damage, 

one Engineer port construction company should be adequate to support 

each port developed. If all three are used in order to provide 

dispersion, 3 companies or one battalion would be required. If 

major damage is sustained, an additional one or two battalions 

would be required for rehabilitation and for assistance in over-the- 

beach operations. 

4. CRITICAL FEATURES OF OPERATION. 

The barely adequate total throughput capacity for both 

military and civil purposes of the three ports is a critical feature. 

Any major damage sustained by the port facilities reduces capacity 

below that required and forces immediate repair effort, resort to 

lass efficient over»the-beach operation, or reduction of the capacity 

serving local economy needs. 

5. CRITICAL ITEMS. 

a. Labor. Since areas concerned are urban, no difficulty 

ia anticipated la securing indigenous labor to assist in maintenance 

operations. 

b. Material. Construction materials in the port area are 

limited« Timber and piles smst be Included in support tonnages. 

6. CONCLUSIONS. 

ISKENDERUN should be considered the primary port supplemented 

as required by operations at MERSIN and LATAKIA. Beaches are suitable 

for development of additional capacity. 
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TAB 4 TO APPENDIX B 

PORTS AMD WATERWAYS 

SECTION II - WATERWAYS 

1. GENERAL 

Imlaad waterway# are of aleor iwportaace in this area. 

Streaaa auch as the upptr reache# of the TIGRIS aad EUPHRATES River# 

are aavigable oaly by naall boats. 
i 

2. wmmiws 

lalaad waterways should aot be lacluded ia the logistic 

aetwork oa this route. 
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APPENDIX C (ROUTE B, BEIRUT AND HAIFA-BACHDAD) TO ENGINEER ANNEX TO 

DCSEOG MIDDLE EAST LOG REPORT 

1. DESCRIPTION: 

a. Military Geography. (See also Appendix A) 

(1) General. The area encompassed by approach route B 

includes portions of LEBANON, ISRAEL, JORDAN, western SYRIA, northern 

IRAQ and southeastern TURKEY. Area intelligence of SYRIA, IRAQ and 

TURKEY applicable to this route as well as routes A and C are detailed 

in Appendices B and D respectively, and are not repeated herein. 

(2) Terrain. 

(a) Relief characteristics divide the LOC area into 

three regions. These are: the MEDITERRANEAN COASTAL PLAINS, the 

MEDITERRANEAN MOUNTAIN BELT, and the STEPPE and DESERT REGION. The 

latter is an extension of similar terrain in SAUDI ARABIA and IRAQ. 

(b) The MEDITERRANEAN Coast is an almost straight 

line, with few spurs protruding to form good harbors as at HAIFA, 

BEIRUT and to a lesser degree at TRIPOLI and LATAKIA JAEFA is pro¬ 

tected by reefs and dangerous to approach. The coast has numerous good 

landing beaches, although heavy surf is common. The narrow coastal 

plain is limited to four strips by the hills and mountains of the 

mountain belt which extend to the shore in most of the area. 

(c) Mountains in the western part of the area form 

the high edge of the tablelands (Steppe and Desert) of JORDAN and 

SYRIA, and are in two parallel north-south rows separated by a narrow 

depression. TVo important gaps through the mountains are used by roads, 

railroads and pipelines to connect the interior with the coast; the 

HOMS-TRIPOLI (TARABULUS ESH SHAM) gap and the PLAIN OF ESDRAELON (HAIFA- 

NAZARETH BEISAN) . Other mountain passes are on the routes: LATAKIA- 

ANTIOCH-ALEPPO and BEIRUT-ZAHLE-DAMASCUS, Mountain ranges are generally 

about 5,000 feet above sea level, but the highest peaks reach slightly 

more than 10,000 feet in the LEBANON MOUNTAINS and slightly less than 

10,000 feet in the ANTI-LEBANON MOUNTAINS. Most of the higher parts 

of the mountain area are bare rock, with some slopes covered with shrubs 

ma j 



SECRET 
and small stands of trees, most of which are evergreen. 

(d) In the STEPPE and DESERT REGION, surface con¬ 

ditions are generally favorable for mobilé ground operations. However, 

lava belts strewn with boulders in southwestern SYRIA and northwestern 

JORDAN art virtually impasaable to off-road movement, Vegetation is 

limited to scattered areas of brush, short tufted grass and completely 

barren ground. 

(3) Weather and CU.iuaUs There are two major climate 

types characteriatic of the area of this approach route; the 

MEDITERRANEAN type and the continental type. These are described in 

paragraph la (3), Appendix B. 

(4) Water. 

(a) Surface and ground water supply will be adequate 

in the MEDITERRANEAN COASTAL PLAINS. 

(b) Water aupply in the mountain belt varies widely, 

but in the araa traversed by thia approach route, almost unlimited 

■upplies of potable surface water may be obtained from major rivers 

(NÄHR EL LITANI, the ORONTES) and their tributaries. Springs are 

numerous in tha mountain and plateau Sections of the belt. Yields 

from wells vary from very small to 275 gallons per minute at depths 

ranging from 50 to 700 feet. 

(c) Water supply in the STEEPE and DESERT REGION 

la poor. Wadies generally flow only during rainstorms. Unlimited 

•upplies of water may be obtained from the EUPHRATES River and its 

tributaries. Ground water sources, except for EUPHRATES area, are 

limited and considerable drilling (100 to over 500 feet) is required. 

(5) Military Implications. 

(a) Beaches along MEDITERRANEAN shoreline will 

permit amphibious or over the beach operations as supplement to or 

substitute for port operations. 
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(b) Mountains bordering MEDITERRANEAN COASTAL 

PLAINS restrict north-south .nove.ent and are barriers to movement 

into the interior of SYRIA and JORDAN, and thence into IRAQ. 

(c) Except for the mountain belt and lava areas 

of the toett region, »hlch channelize »ovont, approach route » 

provide, »urf.ce condition, generally favorable for »obU» ground 

operations. 

(d) High summer temperatures, dust, and water 

supply shortages would be handicaps, but would not stop military 

operations in the desert region. 

(e) Supply of rock and gravel for road metals 

end railroad b.lla.t -111 be rea.onabl, plentiful throughout the 

LOC area. Umber for militar, construction 1. not available In 

significant quantity. Structural steel needed for military con- 

atructlon must be transported to the obiectl.e areas. 

b. Transportation. (See Tab 1) 

(1) Roads 

(a) In approach route B, the highway net provides 

a high degree of flegiblllt, for clearance of required tonnage, to 

the interior but reducing to on. ro.d Into BAGHDAD which ha. a 

throughput capacity of i.500 ST per day. On. route originating at 

■ i-u nf 7 5ÜÜ ST a day reduces to 5,500 ST in the 
BEIRUT with a capacity oi /.ouu ai y 

vicinity of ZAHLE and remains at this capacity through DAMASCUS, 

A, RAKTHA to BAGHDAD. The highway cover, a dl.t.nce of 688 miles 

with an average bridge gap 9 feet per .He of road Including 13 major 

bridges. Bead widths on this route range fro. 16to 32 feet with 

widths of 17 feet and 2-lan. capacity predominating. Terrain con¬ 

ditions and road shoulders .long n.rrow section, permit turning out 

for passage of 2-.., traffic «»ad 1. bituminous surfaced ..cade, or 

asphalt generally 1» good condition for all weather use; however, some 

rehabilitation nnd continual maintenance will be required to sustain 

heavy military use. Available Intelligence Indicate, man, bridges 
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capable of sustaining 2-way traffic and supporting US tactical and 

LOC weight-class vehicles. However, military bridging will be re¬ 

quired to provide a through 2-lane capacity and/or replacement of 

structure to meet required load-class, or to replace bridging damaged 

by combat action. 

(b) At AR RAMTHA the above route is joined by a 

road from HAIFA which has an estimated throughput capacity of 2,500 

ST per day. Highway distance from HAIFA to Read Junction vicinity 

AR RAMTHA is approximately 95 miles. Road widths on this route range 

from 16 to 40 feet. Except in mountainous areas, which include sharp 

curves and steep grades, terrain conditions and road shoulders will 

permit turning out for passage of 2-way traffic. Road way is pre¬ 

dominantly bituminous surfaced macadam in good condition. Available 

intelligence indicates 6 major bridges which must he supplemented or 

replaced for military operations to provide requisite traffic lanes 

or load class for military movements. 

(c) The ports of TEL AVIV, HAIFA, BEIRUT and 

TRIPOLI are linked by a MEDITERRANEAN Coastal Road which traverses 

a distance of approximately 200 miles. This roadway is bituminous 

surfaced macadam in good condition with road widths ranging from 16 

to 38 feet. Capacity between HAIFA and BEIRUT is estimated as 8,000 

ST per day, and other sections as b,200 ST per day. 

(d) Connecting routes to the interior (eastward) 

from TRIPOLI and TEL AVIV link-up with principal highway route to 

BAGHDAD at DAMASCUS and MAFRAQ respectively. These routes are 

bituminous or gravel surfaced macadam throughout their length with 

average width of 16 feet. Minimum estimated capacity of either of 

these routes is 2,500 ST per day. 

(2) Railroads. (See Tab 2) 

(a) Approach route B provides one principal railway 

route to BAGHDAD. This is a single-track standard gage (A'-SV) rail¬ 

road which traverses generally north-south through ISRAEL, LEBANON 

C-4 
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and SYRIA linking at ALEPPO with the railroad through TURKEY, SYRIA 

and IRAQ which is presented and analyzed in Appendix B (Route C). 

Route distance from ALEPPO to BAGHDAD is approximately 550 miles. 

Distance from significant points on coastal route to ALEPPO and 

BAGHDAD are summerized below: 

INITIAL POINT 

1. TEL AVIV 

2. HAIFA 

3. BEIRUT 

4. TRIPOLI 

MILES TO ALEPPO 

411 

330 

241 

18B 

MILES TO BAGHDAD 

9b 1 

880 

791 

. 738 

(b) There are 7 tunnels on above route of which 

6 occur between HAIFA and ALEPPO. In the latter section the railroad 

crosses 22 major bridges with lengths over 100 feet. A ten-mile 

section of track between HAIFA and ISRAEL-JORDAN border was removed 

in 1948 during border disputes and has not been replaced. Train 

speeds are slow averaging 15 to 20 mph. The general condition of 

track structure is poor; however, the line is adequage for the light 

traffic carried by present operators. An increase in train density 

and tonnage hauled will require improvements and renewals. It is 

estimated that throughput capacity on this line under milxtary 

operation or supervision would be 3,000 ST per day. 

(c) In addition to above standard-g<.ge railway 

there is a narrow gage (3'-5 3/8") line which connects the port of 

BEIRUT with DAMASCUS and continues south to AL MAFRAQ (JORDAN) linking 

with another line to HAIFA (ISRAEL). However, through traffic on 

latter section has been interrupted since 1946 following destruction 

of critical bridge oyer NÄHR EL YARMUK (river) by Israelies.. Under 

military operation or supervision the line from BEIRUT to MAFRAQ can 

sustain 7 trains per day at 30 tons each for total daily throughput 

capacity of 210 ST. 
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(3) POL Pipeline. (See Tab 3) 

(a) Adequate bulk POL tanker discharge and terminal 

storage facilities are available at HAIFA. However, there are no 

pipelines in the area which can be used for the logistical support 

of the contemplated operations. Conversion of crude oil pipelines 

from IRAQ and SAUDI ARABIA is not feasible in less in six months. 

(b) Refineries at HAIFA and TRIPOLI are capable 

of providing all of the POL products required to support this operation 

ex C AVGAS and jet aircraft fuel. 

(c) Bulk storage facilities must be provided at 

airfields and along main highway route. 

(d) Movement of bulk POL by highway or rail to 

objective area is not considered feasible due to length of LOG and 

large amount of highway transport and/or railway tank cars which would 

be required. 

(A) Airfields. (See Tab 3) 

(a) There are twenty-six airfields which are 

significant in support of combat operations along approach route B. 

Ten of these airfields i,".hree each in LEBANON, ISRAEL and JORDAN, 

and one in SYRIA) individually or in combination with another are 

capable of supporting a composite tactical wing (heavy cargo and jet 

fighters) without initial rehabilitation, and would require only 

nominal maintenance. Airfields at BEIRUT, AMMAN and LOD (ISRAEL) can 

each support a composite tactical wing. 

(5) Ports (See Teb A) 

(a) Ports considered to be applicable to support 

of approach route B are the major ports at BEIRUT and HAIFA, and the 

lesser or secondary ports at TRIPOLI, TEL AVIV and JAFFA. TEL AVIV 

and JAFFA have alongside highway clearance only, other ports have both 

rail and highway clearance. 

¿EGRET 
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(b) HAIFA is a breakwater enclosed port with a 

controlling depth of 24 feet. Peak throughput capacity is estimated 

at 7,100 ST per day, not including POL products. 

(c) BEIRUT is a breakwater enclosed port. Depths 

in harbor range from 56 to 8 feet. Controlling depth for majority of 

berthing is 27 feet. Throughput capacity is estimated as 7,100 ST 

per day. 

d. Other ports (TEL AVIV, JAFFA and TRIPOLI) are open road- 

teads or breakwater protected anchorages for vessels. Unloading is 

accomplished by lighterage. Daily throughput capacities are estimated 

as: TRIPOLI-3,360 ST, TEL-AVIV-900 ST and JAFFA-2,240 ST. 

(6) Inland Waterways: Rivers and streams on the axis of 

this approach route are not suitable for utilization as inland water- 

ways to support the projected operation. 

e. Local Resources 

(1) Manpower. No reliable figures are available to 

determine the amount of indigenous labor which could be obtained in 

the LOG area to augment the military construction effort. Generally, 

urban areas have an abundant supply of unskilled workers, where they 

may be available in significant numbers depending on local attitudes 

to military operations. Available labor in rural areas will be 

limited to agricultural workers inhabiting small villages along LOC. 

It is anticipated that Israeli and Lebanese governments with materiel 

assistance from US could contribute 50% of the manpower requirements 

for rehabilitation and maintenance of railroad and highway routes 

within their border, while TURKEY, could provide 100% of the manpower _ 

necessary to rehabilitate and maintain its portion of the railway. < 

(aj Skills. The average MIDDLE EAST laborer, 

particularly in urban areas shows some aptitude for acquisition of 

modern technical skills. The Lebanese, because of higher incidence 

of literacy than in other Arab states have a better capacity for 
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training in modern techniques and mechanical skills. 

(b) Effectiveness. In general, laborers of the 

area are considered to be 507. as effective as the average US soldier. 

(c) Resources. Road metal for highway and ballast 

for railways is available in adequate quantities, except in the 

irmn.îdiate vicinity of BAGHDAD. Small quantities of timber are 

available in the mountain ranges bordering the MEDITERRANEAN coastal 

plain. Local production of cement is adequate for military con¬ 

struction requirements. Moderate quantities of bituminous products 

are locally available for military construction. Structural steel 

production is insignificant. 

2. OPERATIONAL CONSIDERATIONS 

a. General 

With the exception of bulk POL pipeline, the major LOC 

facilities (ports, airfields and land lines) available on approach 

voûte B are adequate for the support of operations to, and in the 

objective area. However, as is the case in approach route A, utili¬ 

zation of the railway is necessary to provide capacity to meet peak 

tonnage requirements, but in contradistinction to route A, the highways 

of route B will sustain the major portion (717.) of the capacity 

required. POL pipeline construction will be necessary since combined 

capacity of railroad and highway is Inadequate and would in any event 

require a prohibitive number of tank trucks and/or railroad tank cars. 

b. Land Line Considerations 

(1) Railway. It is reasonable to assume that ISRAEL, 

TURKEY and possibly LEBANON can and will provide adequate security 

for their portion of the railway system. However, it is believed 

that combat operations will be necessary to seize and secute elements 

of the railway which traverses SYRIA and IRAQ. In addition, thr 

railway cannot contribute to support of operations until supported 

force closes on BAGHDAD unless proportionate share (about 407.) of 

C-8 
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the supported force moves on the objective ares, from positions along 

TURKISH border in the vicinity of NUSAYBIN. 

(2) Highway. The coastal road net facilitates flexibility 

in utilization of ports, and provides adequate capacity for clearance 

of peak tonnages to primary highway, which however, can only sustain 

maintenance tonnage required. Rehabilitation and maintenance of these 

routes is essential to sustain current capacity. In addition, as 

adduced in above paragraph, if the entire supported force moves on the 

highway axis, then it must be expanded to handle peak tonnage, unless 

the build-up time is increased, or transport of tonnages in excess of 

maintenance requirements is deferred until the objective area and 

railway are secured. 

(3) Since expansion of the highway and rehabilitation 

of the railway with nominal engineer effort would each require 

approximately sixty days it appears reasonable and logical to defer 

tonnage build-up phase for sixty days, with the exception of POL 

pipeline material. In addition, there is some flexibility in highway 

capacities in that planning factors assume only 50% availability to 

regulate LOC movement. Therefore it is believed that highway capacities 

could be considerably increased for short periods of time. 

(4) It is assumed that material for POL pipeline and 

railway rehabilitation are included in maintenance and peak tonnages. 

Therefore, in the case of railway material, the tonnages required can 

be moved by rail, apace with railway rehabilitation, which can proceed 

from at least three points, i.e., NUSAYBIN (TURKEY) to BAGHDAD, ALEPPO 

to LEBANON border and vice-versa. In the case of pipeline, the 

recomnended alignment would parallel the crude-oil TRANS-ARABIAN 

pipeline, (TAPLINE) from HAIFA. Consequently, pipeline material 

tonnages could most logically be moved over the HAIFA-AR RAMTHA rjute 

and would not conflict with other highway movement or tonnages for at 

least the first 15 days of the operation after material is landed und 

construction is started. 
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c* Ports and Airfields. Considerations affecting ports and 

airfields are presented in Tabs 3 and 4. There is some choice and 

flexibility as regards selection of ports and airfield for rehabilitation 

and maintenance. Since only HAIFA has POL tanker discharge facilities 

in addition to the requisite dry tonnage capacity it appears logical to 

develop and operate HAIFA as the primary port. However, as developed 

in foregoing paragraphs, the interests of flexibility and maximum 

utilisation of existing land lines would be best served by utilization 

of BEIRUT as well. In any event, the effort for ports and airfields 

in this instance are relatively small in comparison to the land lines, 

and port capacities are not critical. 

<!• Engineer Effort Implications. Some factors bearing on 

courses of action are outlined below: 

(1) Rehabilitation, but not expansion of railway and 

highway routes from BEIRUT and HAIFA to BAGHDAD. 

(a) Effort 

.1 Highway 

a BEIRUT-BAGHDAD 

b HAIFA-AR RAMTHA 

2 Railway 

3 Pipeline 

4 Forts 

a BEIRUT 

b HAIFA 

5 Airfields 

6 Total Effort 

8.5 construction battalion 
months 

1.0 construction battalion 
months 

17.5 construction battalion 
months 

3.0 construction battalion 
months, and 

8.0 pipeline company months 

0.5 construction battalion 
months 

0.5 construction battalion 
months 

3.0 construction battalion 
months 

34.0 construction battalion 
months, and 

8.0 pipeline company months 

C-10 
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(b) Material 

¿ Highway 

a BEIRUT-BAGHDAD 

b HAIFA-AR RAMTHA 

2 Railway 

3 Pipeline 

4 Ports 

¿ Airfields 

6 Total material 

(c) Capacity of System 

.1 Highway 

a BEIRUT to BAGHDAD 

b HAJJ'A to BAGHDAD 

£ BEIRUT and HAIFA 
to BAGHDAD 

2 Railway 

3 Ports 

BEIRUT to AR RAMTHA 
(dry cargo only) 

4 Airfields (tonnage 
not applicable) 

5 Total Dry Tonnage 
to BAGHDAD 

14,494 ST 

470 ST 

63,76b ST 

33,415 ST 

250 ST 

1,000 ST 

113,395 ST 

5.500 ST 

2.500 ST 

8,000 ST 

3,000 ST 

14,200 ST 

8,500 ST 

1,900 ST 6 Bulk POL 

(2) Rehabilitation of railway and rehabilitation of 

highway routes BEIRUT and HAIFA to AR RAMTHA and expansion of highway 

AR RAMTHA to BAGHDAD. 

(a) Effort 

¿ Highway 

a BEIRUT to AR RAMTHA 

b HAIFA to AR RAMTHA 

2.5 construction 
battalion months 

1.0 construction 
battalion months 

£ AR RAMTHA to BAGHDAD 13.0 construction 
battalion months 

C-ll 
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2 Railway 

3 Pipeline 

4 Ports 

17.5 construction 
battalion months 

3.0 construction 
battalion months, 

and 
8.0 pipeline company 

months 

1.0 construction 
battalion months 

5 Airfields 3.0 construction 
battalion months 

6 Total Effort 41.0 construction 
~ battalion months 

and 
8.0 pipeline company 

months 

(b) Material 

1 Highway 

2 Railway 

3 Pipeline 

4 Ports 

5 Airfields 

6 Total Material 

(c) Capacity of System (In approximately 60 days) 

J. Highway 7,500 ST 

2 Railway 3,000 ST 

3 Ports (Dry Cargo) 14,200 ST 

4 Total Dry Tonnage 10,500 ST 
to BAGHDAD 

5 Bulk POL i»900 ST 

6 Airfields (Tonnage not applicable) 

e. Evaluation of the logistic and operational consider¬ 

ations, and the engineer implications involved, indicates that 

optimum solution would be as follows: 

(1) Utilize HAIFA and BEIRUT as ports 

(2) Rehabilitate and maintain highway routes to AR RAMTHA 

from BEIRUT and HAIFA (5,500 and 2,500 ST per day capacity respectively) 

16,708 ST 

63,766 ST 

33,415 ST 

250 ST 

1,000 ST 

115,139 ST 

C-12 
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(3) Rehabilitate and maintain highway AR RAMTHA-BAGHDAD 

(5,500 ST per day capacity) 

(A) Deiei throughput of peak tonnages for 60 days then 

Increase peak tonnage to 8,500 ST per day. 

3. CRITKAL FEATURES OF OPERATION 

The following teatures of the operation are considered to 

be of a critical nature: 

a. Seizure of ALEPPO. HOMS and HAMA 

The rail and highway centers of ALEPPO, HOMS and HAMA 

all located in SYRIA, are key points in tha railway system for tais 

approach route. Seizure and security of these centers must be in¬ 

cluded in operations plans. 

b. Railroad 

The railway system cannot contribute to required support 

tonnages, except maintenance for combat and combat support forces 

moving or operating along railway axis and railroad rehabilitation 

material, until the line is secure and rehabilitated into BAGHDAD, 

c. Pipeline 

Lmd lines after expansion would nearly meet tonnage 

capacity required, including bulk POL. However, operations in 

progress .mist be supported from the outset, «.nd a pipehead can be 

advanced more rapidly than can road expansion. In addition, the 

railway axis diverges widely from the logical tactical axis. There¬ 

fore, installation and operation of the pipeline must still be con¬ 

sidered critical. 

a. Manpower. Construction effort for maintaining existing 

capacity and construction of pipeline in 60 days will rfequire 17 

augmented construction battalions and 4 pipeline companies. 

C-13 
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Accomplishment of the same task plus expansion of highway system 

in 60 days will require 20 augmented construction battalions and A 

pipeline companies. Appropriate supporting elements and coordinating 

headquarters in addition to the primary work elements cited, 

b. Material 

(1) POL Equipment 

(2) Railroad rails, cross-ties and auxilliary items 

(3) Fixed and floating tactical bridging 

(4) Heavy timber for bridging 

(5) Heavy engineer construction equipment 

(6) Corrigated metal culvert pipe 

(7) Pierced steel plank 

C-14 
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TAB 1 TO APPENDIX C 

ROADS 

1. GENERAL. 

a. See Exhibit C-l 

b. Approach route B contains one principal two-way bituminous 

surfaced road extending 545 miles from AR RAMTHA to BAGHDAD. All- 

weather 2-lane feeder roads lead to AR RAMTHA from the ports of 

BEIRUT, HAIFA, TEL AVIV, and TRIPOLI- Two of the more important 

roads to AR RAMTHA are from the ports of BEIRUT and HAIFA, distances 

of 143 and 94 miles respectively. A narrow 2-iane, all weather, 

bituminous-surfaced road, about 200 miles long, in good condition, 

traverses the coastline and interconnects the 4 major port areas. 

Tonnages from TEL AVIV or TRIPOLI can be moved either along the 

coastal route to HAIFA or BEIRUT, or inland to AR RAMTHA or DAMASCUS 

via narrow two lane, all weather, hard surfaced roads. Numerous 

desert tracks parallel the road from MAFRAQ to BAGHDAD. One in 

particular, 259 miles lon&,of which 219 miles is good desert track 

suitable for motor traffic, extends southeastward from DAMASCUS to 

a point west of RUTBA on the AR RAMTHA-BAGHDAD road. Road char¬ 

acteristics are shown in Table C-l-b. 

c. Highway Bridges. There are 13 principal highway 

bridges on the BEIRUT to BAGHDAD road and 2 principal bridges on the 

HAIFA to AR RAMTHA road where it joins the road to BAG!{LAD. In 

BAGHDAD there are 5 major highway bridges across the TIGRIS River. 

Charactaristics of these bridges are shown in Table C-l-a. 

d. Terrain. 

(1) The road network from the ports of BEIRUT, HAIFA, 

TEL AVIV, and TRIPOLI traverses the steep high MEDITERRANEAN moun¬ 

tain belt, which ranges in elevation from sea level to 5,000 feet. 

From a point about 20 miles east of MAFRAQ to a point about 160 miles 

east of MAFRAQ, the road traverses a region of volcanic uplands. 

Beyond this point the roadway traverses the southern and western 
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IRAQ desert region to BAGHDAD on the TIGRIS-KUPHRATBS DELTA. Soil 

varies from hard rock, predominantly limestone in the MEDITERRANEAN 

mountain belt, to aat.dstone in the volcanic uplands, to a chalk and 

clayey limestone in the desert, to sandstone mast of BAGHDAD. Except 

for the mountain belt and the area around BAGHDAD a .>t of the area is 

desert, devoid of vegetation, and critically deficient in water. 

Conditions are favorable for road construction in the desert areas 

because of the availability of road construction metals, firm earth 

surfaces with little cutting and filling required. The mountain 

belt restricts road construction to low mountain passes and gaps 

requiring extensive cutting and filling for new routes or widening 

existing routes. 

(2) Off Road Movement. In the desert region off road 

movement is excellent, particularly in IRAQ and along the desert 

track from RUTBA to DAMASCUS in SYRIA. In JORDAN extensive areas 

of volcanic uplands will restrict traffic to the road. Similiarly, 

traffic is restricted to roads in the mountain belt. Motor 

traffic on or off road in the desert raises dense clouds of dust, 

which will be detrimental to motor vehicle operations because of 

the greatly increased wear caused by abrasive action of fine sand 

particles. Motor transport both on and off road, will be mainly 

limited by duststorms and heat in May through October, and in¬ 

frequent road washouts in November through April. 

e. Weather and Climate. This approach route has a wide 

range of climatic variations. The coastal areas of ISRAEL and 

LEBANON and the MEDITERRANEAN mountain belt have a climate similar 

to that of southern CALIFORNIA with warm, dry suuraers, and mild 

moist winters. Inland from the coastal mountaina a contimamtal 

type of climate prevails. This area is desert with extremely }»ot 

Burners and very little rainfall. In the JORDAN rift valley, a 

considerable part of which is below sea level, conditions are semi- 

tropical, like those of the IMPERIAL VALLEY of CALIFORNIA. Throughout 
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Che «rea almost all rainfall is concentrated in a rainy period, 

November through April. The coastal plain and mountain fringes re¬ 

ceive 15 inches to 40 inches of rain annually and the desert receives 

less than 10 Inches of rain annually, usually averaging 4" of rain. 

The dry period extends from May through October. Temperatures range 

from 30° to 90° in the coastal plain; from 0° to 75° in the mountains 

and from 25° to 125° in the desert. A summary of rainfall and temp¬ 

erature follows: 

RAINFALL TEMPERATURE 

Nov - April May - Oct Winter Summer 
(Rainy Period) (Dry Period) (Rainy Period) (Dry Period) 

MEDITERRANEAN' 15" - 30" None 30° 90° 

COASTAL PLAINS 

MEDITERRANEAN 40" - 50" Small amount 0° 75° 

MOUNTAIN BELT 

SYRIAN DESERT Less than 10" None (many warm days)110° 

(average 4") 

In the desert, sandstorms may block or obliterate sections of road 

with drifting sand. Rainfall is intense at times and may iaterfere 

with road traffic because of temporary flooding of wadies and flash 

floods which damage roadbeds and cause earth roads to become im¬ 

passable for short periods. 

f. Local Resources. 

(1) Manpower. 

(a) Skills. The population in small towns and 

villages is predo^nantly unskilled in andern road building techni¬ 

ques. A limited amount of skilled indigenous labor may be obtained 

from the major cities of HAIFA, BEIRUT, DAMASCUS, and BAGHDAD. 

(b) Effectiveness. Unskilled indigenous labor, 

under the direction of effective native supervisors, are capable of 

producing up to 50X as much work as an American soldier on comparable 

unskilled tasks. 

(c) Availability. In time of hostilities avail¬ 

ability of indigenous labor is uncertain except in allied nations. 
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Under other than hostile conditions it is also unlikely that labote. 

in sufficient numbers from small towns and villages can be relied 

upon. Considerable numbers of unskilled laborers are available in 

HAIFA, BEIRUT, DAMASCUS, and BAGHDAD. 

(2) Materials. Road construction materials are avail" 

able in quantity and are sufficient for large road construction pro¬ 

jects along almost the entire length of the road net from HAIFA or 

BEIRUT. Hard limestone, gravel, and sandstone are available in 

LEBANON, southwest SYRIA and ISRAEL. In JORDAN and IRAQ road metals 

are limited to sandstone and gravel. Cement plants exist near 

TEL AVIV, BAGHDAD, AMMAN, HAIFA and DAMASCUS with a total output of 

over one million tons per year. 

(3) Equipment. Local road building equipment Is old 

and in short supply. 

2. CURRENT OPERATING CAPACITY. 

The principal road, BEIRUT to DAMASCUS to AR RAMTHA to 

BAGHDAD will initially support a forward throughput capacity of 5,500 

short tons per day. The HAIFA to AR RAMTHA road has a forward 

throughput capacity of only 2,500 short tons per day. The highway 

from TRIPOLI to DAMASCUS via HOMS has a forward throughput capacity 

of 2,500 short tons per day and TEL AVIV to MAFRAQ road provides 

forward throughput capacity of 4 000 short tons pe’- day. Tables I, 

II, and III Indicate the type of effort and tonnages required to 

maintain the current operating capacity of the roads from the ports 

of BEIRUT and HAIFA to BAGHDAD. Effort and tonnages required to 

maintain the roads from the ports of TRIPOLI and TEL AVIV "-e not 

detailed since these roads are in the nature of a bonus. 11 the 

primary roads considered for use are interrupted and traffic blocked 

it will be possible to divert available road effort to the highways 

extending from TRIPOLI and TEL AVIV. A summary of Tables I, II, and 

HI follows: 
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ROUTE MANHOURS BN MO ST 

BEIRUT-DAMASCUS 
AR RAffTHA 

206,680 2.3 1,768 2,353 

HAIFA-AR RAMTHA 68,439 0.8 470 657 

AR RAMTHA-BAGHDAD 562,227 6.2 12,526 19,444 

Engineer Construction Battalions assigned to road tasks will be 

augmented with additional road building equipment. Table V pro¬ 

vides for equipment augmentation as indicated in the Engineer 

Functional Component System. 

3. EXPANDED OPERATING CAPACITY. 

a. The AR RAMTHA to BAGHDAD road can be expanded to support 

a daily forward throughput capacity of 7,500 short tons per day by 

rehabilitation and maintenance of existing roadway and reconstruction 

of gravel, and earth shoulders to provide higher passing capability for 

heavy 2-way military traffic. Table IV indicates effort and tonnages 

required for the expansion of this route. 

b. A summary of the effort and tonnages essential to 

accomplish expansion of the above route from 5,500 to 7,500 short 

tons per day follows: 

ROUTE MANHOURS BN MO ST MT 

AK RAMTHA 

To BEIRUT 1,208,090 13 1,744 2,068 

OPERATIONAL CONSIDERATIONS 

a. Vulnerability. Bridges across the JORDAN, NÄHR EL LITANI, 

EUPHRATES, and TIGRIS RIVERS are possible bottlenecks. If these 

bridges are destroyed,traffic will be halted until tactical floating 

bridges can be erected. The mountain pass east of the port of 

BEIRUT Is a possible bottleneck. All routes can also be blocked 

temporarily by cratering wherever the road traverses a hairpin turn 

in mountains, salt marsh in desert terrain or a dense network of 

drainage and irrigation ditches as on the TIGRIS - EUPHRATES DELTA. 
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b. LoRl»tlcal. 

(1) Equipment. Desert conditions of high temperaturef ¡, 

high winds and fine blowing sand will adversely affect all vehicles 

and machinery. More frequent maintenance, overhaul and replacement 

of equipment will be necessary as a result of operations in this 

area. It is anticipated that attrition In equipment resulting 

from desert conditions will be 50Î greater than that which would be 

experienced in engineer operations of comparable magnitude in 

WESTERN EUROPE. 

(2) Construction. Existing highways ~.annot sustain 

heavy military traffic without initial rehabilitation and continuous 

maintenance. 

5. CRITICAL ITEMS. 

a. Manpower. Provision of requisite number of augmented 

construction battalions Is essential. It is anticipated that 

indigenous labor will be lacking In modern skills and can therefore 

be used only as an unskilled force of considerably less productive 

capacity than U.S. troops. 

b* Material. Critical items are: 

(1) Corrugated metsl culvert pipe 

(2) M4T6 floating bridge 

(3) Bailey bridges 

(A) Steel girders for fixed bridging 

(5) Timber 
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SECRET 
TAB 2 TO APPENm C 

RAILROADS 

'ILL AVIV -HAT^.-BEfRUT-r^EPPO-BAOHDAD 

1. CHBá.-At. 

o. 220 Exhibit 0-2 íiívI Table 1 

b. On- single-track, standard P1’?,» (U1 8^") railroad with 

6o to 9f: pound per year rail is available to support an IOC on 

approach P^uti B This rail line from TEL AVIV, except for a 10 

mile break between HAHARIYA and the LEBAMON border, parallels 

the coast for 24l miles serving the mejor ports of HAIFA, BEIRUT and 

TRIPOLI. At the LEBANON-fiYRIA border, the line continues Inland 

for a distance of 168 miles to ALEPPO an important Junction 

center. From ALEPPO, the line runs northeast into TURKEY where it 

generally parallels the TURK-3YR1AN border for approximately 

230 miles, then reenters northeast SYRIA to the IRAQ border 

and terminâtes at BAGHI'AI. 

c. From TEL AVIV to ALEPPO the railway crosses 33 

critical bridges totaling 7^837 feet. All of these bridges are 

over 100 feet in length. There are numerous other rail crossings 

over minor bridges and culverts. Along this route there are 

also 6 major tunnels with a total length of 10,230 feet. 

Two of the tunnels are over 4,000 feet in length. (See Tables 

T-2-a and B-2-b for data .omuion to Routes A & B from ALEPPO to 

BAGHDAD). Motive power is predominantly steam with oil-burning 

or coal-fired locomotive 

2. CURREN! OPERATION ^APACIIf 

a. Rail traffic on this line between tEL AVTV- 

HAIFA and between BEIRUT A1EPP0 le presently limited to an average 

of 9 trains each way with dally load capacities running between 250 

to 270 short tons each train. It is estimated that after 

C-2-1 
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rehabilitation and replacement of 10 mile rail section the 

railway capacity between TEL AVIV to ALEPPO would be in¬ 

creased to 10 trains’ -per day each way at 300 short tons per 

train. 

b. It is assumed that TURKEY will accomplish rehabili¬ 

tation and maintenance of the railway for that portion which is 

within her borders. A major US rehabilitation effort would be 

necessary for that section of the line (5Ö7 miles) which 

traverses SYRIA and IRAQ. Except for a 10 mile stretch of new 

rail construction near the ISRAEL-LEBANON border, the US 

rehabilibatition effort within these countries can be considered 

minor. 

c. To rehabilitate and maintain the rail line and its 

related facilities, the estimated engineer effort would be 

approximately 17-5 engineer construction battalion months and 

63,800 short tons of materials. This estimate assumes an 

average combat damage or demolition factor of approximately 

15jt prior to acquisition for LOG use in SYRLlt' and IRAQ. 

3. EXPANDED OPERATING CAPACITY 

The present line with the estimated rehabilitation 

effort is sufficient to handle an optimum of 10 trains per day 

with a net load of 300 short tons per train from TEL AVIV to 

ALEPPO. From ALEPPO to BAGHDAD an optimum of 10 trains per day 

with a net load of 400 short tons per train can be assumed. 

Construction of a new single-track, standard gage railroad direct 

from BEIRUT to BAGHDAD a distance of approximately 560 miles, is 

not considered feasible in the time available. This construction 

effort would require approximately 105 construction battalion 

months and 326,500 short tons of material. 

4. OPERATIONAL CONSIDERATIONS 

a. Vulnerability 

wa 
u J 
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(1) The ahseaee of an alternate route in any 

of the countries increases the significance of the vulnerability 

of the line to attack at critical points, such as bridges and 

tunnels. 

(2) The critical structures (bridges and tunnels) 

would require time-consuming effort to rehabilitate if 

destroyed. It is assumed that ISRAEL, LEBANON and TURKEY as 

host nations would insure the security of these facilities with¬ 

in their borders. A special effort should be made to capture and 

protect all critical rail structures in SYRIA and IRAQ. 

b. Resources 

(1) Manpower. It is estimated that 5^00 

railway personnel are presently required to operate and main¬ 

tain this railroad. Within the limits of the study area there 

is a combined pool of approximately 50,000 skilled and 

semi-skilled railroad personnel which could be available. 

Indigenous common labor would be adequate and readily avail¬ 

able from the numerous towns and villages located along the 

railway route. Limited numbers of skilled labcrers required 

for the operation of heavy construction equipment may be located 

in the major urban areas, i.e. HAIFA, BEIRUT, TRIPOLI, ALEPPO, 

MOSUL, and BAGHDAD. 

(2) Materials 

(a) Lumber. Timber stands are scarce 

throughout the study area, thus presenting a critical lumber 

problem for the railroad. Almost all wooden cross ties have 

to be inçorted. Approximately 50$ of the initially placed 

wooden cross ties have been replaced with steel. At the 

present time, only TURKEY can produce its own wooden or steel 

cross ties requirements. 

SECRET 
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(b) Ballast. Construction material 

necessary for the rehabilitation and maintenance of the 

railroad bed is available in quantity along the entire route of the 

rail line. In ISRAEL, crushed rock is used for ballast on 

practically all the lines. In TURKEY and nortbvc.'t SYRIA, Lard 

limestone and gravel may be found. Along the i.viáinder 

of the route, limestone, sandstone and gravel will be available. 

(c) Steel. Bridge components, rails, 

spikes, and track fittings as well as ancillary tools must 

be imported. TURKEY, if furnished the materials is capable 

of manufacturing a limited number of its railway requirements. 

5. CRITICAL ITEMS 

a. Manpower. To rehabilitate and maintain the 

railway from TEL AVIV to LEBANON-SYRIA border and to con¬ 

struct the 10 mile section of disassembled rail line within 

ISRAEL, would require 2.5 augmented construction battalion 

months. To rehabilitate and maintain the railway within 

SYRIA and IRAQ, a distance of 58f miles, would require 15 

augmented construction battalion months. Availability 

of indigenous labor in ISRAEL, LEBANON, SYRIA and IRAQ 

could reduce unit requirements. Definite numbers are uncertain 

and cannot be estimated at this time. 

b. Material 

(1) Railroad cross ties 

(2) 85 pound per yard rail 

(3) Corrugated metal culvert pipe 

(4) Construction steel and timber 

(5) Special LOG railroad bridging 

SECRET 
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TAB 3 TO APPENDIX C 

PC'. AND AIRFIELDS 

SECTION I - POL 

1. GENERAL. 

a. This section contains intelligence data and estimated 

Enginaer construction requirements for a petroleum distribution 

system along a route generally paralleling the existing "crude-oil" 

pipeline and/or highway (as determined in situ to be most desirable) 

from HAIFA to BAGHDAD 

b. See Exhibit C-3 for reconmended alignment of pipeline 

and Appendix A for general area intelligence on topography and POL. 

c. Included as part of the estimated effort and tonnage re¬ 

quirements are planned 4-inch feeder pipelines to support the Air Force 

operations. No specific alignment is shown on Exhibit C-3 because 

guidance does not specify airfields to be used for this operation. 

d. Adequate tanker discharge facilities are available at 

HAIFA. Bulk storage must be provided at airfields and along the 

proposed pipeline (par. 3). 

e. Crude oil pipelines along this route are not suitable 

for support of military operations. The refineries at HAIFA and 

TRIPOLI have the capability to support military operations. 

f. Movement of bulk POL by highway or rail along this 

route is not considered feasible because of the length of the LOC 

and the limited rail and highway tonnage capacities . The use of 

the rail route via ALEPPO and TURKEY is too distant from this LOC 

to support operations. 

2. CURRENT OPERATING FACILITIES. 

a. Tanker Discharge Facilities. There are four off-shore 

tanker berths at HAIFA which will accommodate T-2 and super-tankers 

(40 foot draft). See Tab 4, this appendix, for description of 

C-3-1 
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b. Existing Bulk Storage. 

(1) Tank farm facilities are adequate at HAIFA to pro¬ 

vide port POL terminal storage for 

OWNER 

Shell Co 

Consolidated refineries 

TOTAL 

a military operation, as follows: 

AVCAS OTHER CLEAN PRODUCTS* 

33,780 bbls . 130,100 bbls. 

-_l.uQS.850 bbls. 

33,780 bbls. 1,738,950 bbls. 

★MOGAS, Jet Fuel, Kerosene, and Diesel. 

(2) The only other bulk storage available for this 

military operation is at BAGHDAD (55,145 barrels, sec Tab 3 to 

Appendix D). 

(3) No storage is available in JORDAN or IRAQ along 

the L0C. Commercial storage is very limited in JORDAN. It is esti¬ 

mated at 10,000-20,000 barrels for the entire country. 

(4) Storage at airfields is inadequate. 

c. Pipelines. There are no pipelines in the area which 

can be used for the logistical support of military operations. There 

are three crude oil pipelines (1-12" and 1-16" from the IRAQ oil 

fields near KIRKUK and 1-30" from SAUDI ARABIA to HAIFA). These 

pipelim s are all designed to pump from east to west. Relocation 

of pump stations and cleaning the crude oil out of the systems by 

high pressure steam scouring processes would be a major task which 

could not be accomplished in less than six months. 

d. Petroleum Refineries. 

(1) The refineries at HAIFA and TRIPOLI have the 

capability to provide a part (all POL products except AVGAS and 

jet fuel) of the military requirements in petroleum products needed 

to support this operation. (See Tab 3 to Appendix B for details). 

3. EXPANDED OPERATING FACILITIES■ 

Military operations along the HAIFA - BAGHDAD axis will 

require the following construction effort; 

a. 100?. of proposed pipeline and ancillary equipment. 

ÄT 
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b. Bulk storage for 1,090,000 barrels POL, plus bulk 

storage of 250,000 barrels at selected airfields. 

c. 4-inch feeder pipeliies to selected airfields. 

4. ENGINEER SUPPORT REQUIRED. 

a. Tasks. 

(1) Construction of approximately 650 miles of 6-inch 

pipeline plus ancillary equipment along HAIFA (or BEIRUT) to BAGHDAD 

axis with one 150,000 barrel tank farm located at 100 mile -intervals 

along the route (total required; six tank farms) plus construction of 

a tank farm at BAGHDAD (200,000 barrel capacity). 

. (2) Construction of five tank farms (50,000 barrel 

capacity each) and 150 miles of 4-inch pipeline for direct support 

of Air Force. 

(3) It is assumed that maintenance of storage and 

tanker unloading facilities at HAIFA will be provided by host 

government or contract labor. 

b. Effort. To provide facilities outlined in paragraph 

a above, the following troop units are required: 

4 Engineer Pipeline Companies 

1 Engineer Construction Battalion 

2 Engineer Construction Companies 

c. Tonnages. The Class IV tonnages to supply material 

for construction of facilities outlined in paragraph a above, follows: 

(1) Pipeline, main LOG 21,216 ST 

Pipeline, Air Force 3,780 ST 

(2) Tank farms, main L0C 6,469 ST 

Tank farms, Air Force 1,950 ST 

TOTAL 33,415 ST 

5. OPERATIONAL CONSIDERATIONS. 

a. Construction materials must be ransported by road or 

rail to the construction site. This involves the transport of 33,415 

short tons over a 60-day period. 

C-3-3 
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b. Pipelines are vulnerable to sabotage and guerilla 

activities, and this route is especially vulnerable because it 

crosses through SYRIA. Security measures for lines and facilities 

along the entire route are required. This could be a critical 

factor and should be considered in the overall evaluation of Route D. 

c. Full operational use of airfields will depend on 

provision of sufficient POL (See Section II, this Tab). 

d. Little utilization of indigenous labor can be contem¬ 

plated for major portion of pipeline. 

6. CRITICAL ITEMS. 

a. Manpower. Early arrival of engineer units to begin 

construction of pipelines and facilities is highly desirable to 

permit rapid utilization of lines. 

b. Materiel. All pipeline construction materiel should 

he considered as critical Items. 

SECRET 
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TAB 3 TO APPENDIX C 

POL AND AIRFIELDS 

SECTION II - AIRFIELDS 

1. GENERAL. 

There are twenty-six airfields in proximity to 

Route B which can be utilized to support combat operations in 

the study area. Ten of cnese airfields are in ISRAEL, six 

in JORDAN, five in IRAQ, three in LEBANON, and two in SYRIA. 

Ten of the twenty-six airfields, used individually or in 

combination are suitable for immediate use by current 

operational cargo and tactical aircraft. Ten others should 

only be used in emergencies, with the remainder available for 

limited use. At the outset of this operation ample 

suitable airfields are available to support the build-up 

phase preparatory to a land offensive. However, airfields 

suitable for operational cargo and tactical aircraft are 

virtually unavailable east of MAFRAQ except in the 

objective area itself. 

2. CURRENT OPERATING CAPACITY. 

a* Capacity. All current operational cargo and 

tactical aircraft can be accommodated by certain individual 

airfields or combination of airfields in this area. 

Certain of the airfields are adequate for sustained operations 

without initial rehabilitation. The accommodation character¬ 

istics and limitations of the existing airfields in this area 

are summarized in the following list: 

BEIRUT INTERNATIONAL Sustained operations of 
heavy cargo and Jet 
fighters. 

LOD Sustained operations ol 
medium weight cargo, 
limited operations of 
heavy cargo aircraft and 
Jet fighters. 

SECRET 
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AMMAN 

MAFRAQ (NEW) 

DAMASCUS 

MATZOR 

JERUSALEM 

RLE IAT 

RITAQ 

RAMAT DAVID 

EIN SHEMER 

KFAR SIRRIN 

SAIL ES SAÍRA 

EQRON 

EL FALUJA 

Suctcined operations of 

medium weight cargo, 
it i . t i. I . . . w 

heavy cargo aircraft and 

Jet fighters. 

Suctained operations of 

heavy cargo aircraft. 

Current intelligence 
Indicates this airfield is 

incomplete. 

Sustained operations of 

medium weight cargo, 

limited operations of 

heavy cargo aircraft and 

Jet fighters 

Sustained operations of 
light cargo and jet 

fighters, limited opera¬ 

tions of medium cargo 

aircraft. 

Sustained operations of 

medium cargo aircraft. 

Sustained operations of 

medium cargo aircraft. 

Sustained operations of 

medium cargo aircraft. 

Sustained operations of 

medium cargo and jet 

fighters. 

Sustained operations of 

light cargo, and limited 

operations medium cargo. 

Sustained operations of 
medium cargo. 

Sustained operations of 

light cargo. 

Sustained operations of 

light cargo. 

Sustained operations of 

liaison, limited opera¬ 

tions of light cargo. 

C-3-6 
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UADI ESI SIARIA 

1-5, i-4, 1-3 
1-2, I-I *ad K-3 

Suacalmed operatlosa of 
llalaoB, lluited operationa 

of light cargo. Heavy 
nalBtemaBce will be re¬ 

quired during firat 15 daya 

of uae. 

T-l Suatained operationa of 

light cargo and liaiaon. 

MAFRAQ Unaervlceable, cloaed to 

aircraft. 

KEGIDDO Not currently operational 

RISHPON Conatruction indefinitely 

auapended 

b. Maintenance 

Maintenance at airfielda will not require najor 

effort within 15 daya, unleaa utilization of the airfielda ie in 

exceaa of the limitationa aa ahown above and in Table C-3-a. 

Required «aintenance can be adequately parfr-raed by one 

engineer conatruction conpany per operational airfield. 

Aaauadng that an average of about five airfielda will be in 

uae during any given period, two engineer conatruction 

battaliona are aufflclent to acconpliah the required 

meintenance taaka under the conditlona Hated above. 

3. EXPANDED OPERATING CAPACITT 

e. Expanaion of the airfielda located weat of 

MAFRAQ ia net neceaaary alnce adequate facilltlea in good 

condition are available. 

b. Expanaion of the airfielda eaet of MAFRAQ ia not 

conaidered feaalble (See paragraph 4). 

4. OPERATIONAL CONSIDERATIONS. 

a. The exlatlng airfielda on and near the coeat ere 

of aufflclent eize and nunber, and generally in adequate 

condition to aupport the build-up and initial reaupply. 
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Limited eagimeer effort will be required for rebabilitetiom ead 

routiae malatenaace. 

b. A* the lead offeaeive proceed« eattverd aloag Route 

B, the exlstiag airfield, are few aad inadequate to aupport 

combat operation«. Ea«t of MAFRAQ, «even oil company airfield« 

«re the only available facllitie« before reaching the BAGHDAD 

area. All of the«e field« are rolled «and «trip» capable 

of «upportlag light aircraft o* a limited ba«l«. They caaaot 

be categorized a« "minimum operational" becauae of this 

lack of hard runway «urface«. Any uaage by C-119'« or 

heavier aircraft will require extended heavy malatenaace 

preceded by aa initial conatructioa effort which would require 

at leaat a coatiauoua effort of one engineer battalion at 

each field need. Aa additional reatrictioa on conatructioa 

capability 1« the abort time frame of thi« operation which 

aeeaa to preclude recoaatructioa effort indicated. The 

alternative operational •eherne «heaid make maximum u«e of 

airfield« meat of MAFRAQ for all aircraft aad u«e the oil 

coup any field» aa forward cargo field« on a limited ba«i«. 

To maintain theae field« oa a forward cargo «tatu» will require 

one augmented engineer conatructioa company per field u»ed. 

c. Exlstiag POL storage at all field« except BEIRUT 

and RAMAT DAVID ia «erioualy inadequate. To overcome thi« 

deficiency, 4-lnch feeder pipeline» aad oa-baae «torage 

(50,000 Larrela per baae u«ed) is propoaed (See SECTIOR I, thi« 

TAB). 

5. CRITICAL nais 

a. All pipeline conatructioa material«. 

C-3-8 
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b. Pierced steel plank, for supplementing existing 

deficiency of parking and taxiing surfaces. 
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TAB A TO APPENDIX C 

PORTS AND WATERWAYS 

SECTION I - PORTS 

1. GENERAL. 

a. S^e Appendix A for presentation of general intelligence 

including geography, climatology and topography as related to military 

operations. 

b. See Table C-4-a for detailed description of port 

facilities. 

c. Description. The Mediterranean coasts of ISRAEL and 

LEBANON offer excellent port facilities to support this operation. 

(1) ISRAEL. Port facilities consist of one principal, 

two secondary and two minor ports. HAIFA, the principal port is the 

only one capable of berthing large deep-draft vessels; TEL AVIV 

and JAFFA, the secondary ports, are open roadsteads in which large 

vessels must be unloaded by lightert. 

(2) LEBANON. Port facilities consist of one principal 

and one secondary port. BEIRUT, the principal port is capable of 

berthing deep-draft vessels; TRIPOLI has a breakwater protected 

anchorage for small vessels requiring lighterage unloading. 

2. CURRENT OPERATING FACILITIES. 

a. HAIFA. 

(1) Harbor. HAIFA ia located on the southern shore 

of HAIFA BAT. The main harbor is roughly triangular in shape and is 

almost enclosed by two breakwaters of 7,250 feet and 2,410 feet in 

length. Co.itrolling depth at low water is 36 feet at the entrance 

channel. Anchorages arc provided at the seven wharves, the two 

jetties, and at the main breakwater. Approaches to the harbor are 

free and clear. A second harbor (QISHON harbor) is also roughly 

^ triangular in shape and is protected by two breakwaters each about 

2,000 feet in length. The entrance to QISHON harbor has a 

controlling depth of 24 feet. Approaches to the harbor are free 
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and clear. Anchorages are provided at the cargo wharf and at the 

fishing dock. 

(2) Berths. Wharves provide a total of 8,907 linear 

feet of berthing space of which about 6,075 feet could be utilized 

for handling general cargo. See Table C-4-a for details. 

(3) Mechanical Handling Facilities. Equipment is 

adequate and in good condition. See Table C-4-a for listing of 

facilities. 

(4) Storage. Covered storage space totals 643,000 

square feet in the harbor area, and an additional 424,000 square 

feet in the town. Cold storage scattered throughout the urban 

area totals I.I3 million cubic feet. Open storage space totaling 

25 acres is available near the main harbor. POL product storage 

capacity is I.7 million barrels. Bulk grain storage is provided 

by a grain elevator which has a capacity of 20,000 tons. 

(5) Clearance. The port is cleared by a standard gage 

coastal and narrow gage inland railroad (See Tab 2 ). Two wide roads 

clear the main harbor and connect with two and four lane all- 

weather highways clearing the town. In the town, most of the 

streets are paved and connect with the principal roads. (See Tab 1). 

(6) Estimated Military Port Unloading Capacity. The 

present estimated maximum unloading capacity is 7,100 short tons 

per 20-hour day of general cargo handled at wharf berths. 

b. BEIRUT. 

(l) Harbor. BEIRUT'S harbor, located on the north side 

of RAS BEIRUT, is roughly triangular in shape and consists of two main 

basins divided by a mole and enclosed by two breakwaters. Depths in 

the harbor range from 56 feet at the entrance to 8 feet at the west 

of the ANCIEN Basin. Anchorage is available in the roadstead north¬ 

west of the port; however, the holding ground is poor. Approaches 

to the harbor are free and clear. The facilities include two basins, 

5 quays, and 5 moles. 
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(2) Berths. Wharves proviie a total of 7,813 linear 

feet of berthing space of which 4,20C feet can be used for handling 

general cargo. See Table C-4-a for details. 

(3) Mechanical Handling Facilities. Equipment is 

adequate and In good condition. See Table C-4-a for listing of 

facilities. 

(41 Clearance. P narrow-gage single-track railroad 

clears the town southward and then turns eastward,, crossing the 

LEBANON mountains and on to DAMASCUS. Standard gage lines north to 

TRIPOLI and south to HAIFA also clear the town (See Tab 2). 

Although the many narrow and congested streets in the center of 

town tend to Impede traffic, a few wide roads clear the port area. 

These wide roads connect with four land all-veather roads clearing 

the town. The roads clearing the wharves are believed capable of 

handling required military traffic. (See Tab 1) 

(5) Estimated Military Port Unloading Capacity. The 

present estimated Maximum unloading capacity is 7,100 short tons per 

20-hour day. 

c. Other Ports. 

See Table C-4-a for details of other ports In the area. 

3. EXPANDED OPERATING CAPACITY. 

The capacity of these ports (HAIFA and BEIRUT) Is sufficient 

to handle the tonnage required for this operation without expanding 

existing facilities. In addition to these two ports there are three 

small ports in the area that could supplement the tonnage clearance. 

These small ports arc: 

NAME OF PORT ESTIMATED CAPACITY 

TEL AVIV, ISRAEL 900 short tons 

JAFFA, ISRAEL 2,240 short tons 

TRIPOLI, LEBANON 3,360 short tons 

If expansion Is required the tonnage could be landed through these 

ports without any additional construction being required. 
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4. OPERATIONAL CONSIDERATIONS. 

a. Vulnerability. These ports are vulnerable to sabotage. 

Capacities could thus be materially reduced. However, good beaches 

in the vicinity of both the large ports mitigate this problem. 

b. Indigenous Labor . Little difficulty should be ex¬ 

perienced in securing ample indigenous labor to assist in port 

maintenance operations. 

5. CRITICAL ITEMS. 

a. Manpower . One construction company at each port 

(HAIFA and BEIRUT) augmented by indigenous labor, will be ample to 

provide all maintenance, lih.-ly to be required. 

b. Material. No indigenous material will be available 

Timber and piles mist be Included in support tonnages. 
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TAB 4 TO APPENDIX C 

PORTS AND WATERWAYS 

SECTION II - WATERWAYS 

1. GENERAL. 

Inland vaterways are of minor importance along Route B 

in support of the civilian economy. They are of no importance 

for the support of this military operation. 

2. CONCLUSIONS. 

Inland waterways should not be included in the logistic 

network on this route. 
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APPENDIX D (ROUTE C, BASRAE - BAGHDAD), TO ENGINEER ANNEX TO DCSLOG 

MIDDLE EAST LOG REPORT 

1. DESCRIPTION 

a. Military Geography. (See also Appendix A) 

(1) Terrain 

(a) The TIGRIS EUPHRATES DELTA is an extensive plain 

which comprises about 20% of IRAQ and Includes the delta of the 

TIGRIS and EUPHRATES Rivers. The area covered by the delta is 

approximately 350 miles in length and is approximately 150 miles 

wide for most of its length, narrowing to a width of 26 miles at 

the PERSIAN GULF. 

(b) The nearly flat surface of the delta slopes gently 

downward to the southeast from a maximum elevation of about 250 

feet above sea level in the north (vicinity BAGHDAD). Extensive 

marshes, lakes, Irrigation canals and areas subject to spring 

flooding are common south of the dam near AL HINDIYAH (EUPHRATES 

RIVER) and the dam at AL KLT (TIGRIS RIVER); however, these rivers 

are bordered by marshes and lakes as far north as BAGHDAD. 

(c) Maximum flooding of the delta usually occurs during 

the month of May when melting snow from mountains in northeastern 

IRAQ and in TURKEY and IRAN causes the rivers to inundate large 

areas. 

(d) Vegetation consists of tall reeds and grasses in 

the marshes, groves of palms and trees along rivers and cultivated 

crops. 

(e) There are no suitable landing beaches along the 36 

mile coastline of IRAQ. Mud flats border the entire coastline; how¬ 

ever, amphibious landings could probably be made with considerable 

difficulty within the entrance of SHATT AL ARAB and the KKNR AZ 

ZUBAYR. The 5-fathom line lies from 15 to 20 miles offshore and 
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dredging is needed to maintain a navigation channel into the SHATT 

AL ARAB for ocean shipping,, Continual dredging is also required 

at the ports of BASBAK and AL FAO because of incessant silting. 

(f) The nearear suitable landing beaches are in 

KUWAIT (SAUDI ARABIA) in the vicinity of the city of KUWAIT proper 

and along the coast to the south, From thes* b«aches the terrain 

leading nortn and west into IRAQ is generally favorable for cross¬ 

country movement. 

(g) Particularly in the southern reaches of the. 

TIGRIS-EUPHRATES DELTA terrain Is very unsuitable for cross-country 

movement and for military operations Involving large forces. This 

situation is highlighted in Exhibits A^7 (Suitability for Roads aid 

Airfields) and A-8 (Cross Country Movement). There Is a small suit¬ 

able corridor in a southeast northwest direction between the 

TIGRIS and the mountains in IRAQ. However, from a cross-country 

mobility point of view by far the most suitable general avenue of 

approach from the head of the PERSIAN GULF to BAGHDAD is west and 

south of the EUPHRATES., between the river and the SAUDI ARABIA end 

KUWAIT border. 

(2) Weather and Climate. 

(a) IRAQ has great daily and seasonal ranges in 

temperature and receives most of its relatively scanty precipitation 

during cooler months of the year. 

(b) Sumners (early June through September) are hot 

with afternoon temperatures usually between 100° to 112° F. July and 

August are hottest months. 

(c) Winter temperatures are usually above freezing. 

In January the coldest month, afternoon tempeiatures are in the SO's 

and 60's and night temperature between 34° and 44° F. Lows of 19° F 

and 24° F in the central and southern parts of IPAQ respectively have 

occured. Frosts may occur at any time from November through February. 

(d) Annual precipitation in IRAQ Increases from 

south to north, ranging from 10 Inches in the south to about 19 Inches 

SftftET 
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in the plains area. Essentially all precipitation »cd cloudiness 

occurs during October or November through Mav< Showers occur up 

to 11 days a month during this period, but seldom several days in 

succession. From June through September skies are generally clear 

20 to 30 days a month. 

(e) Dust storms may occur at any time during the 

year but are most frequent in the surane' months. Dust storms which 

reduced visibility to less than 1 000 yards orcu*. seven or eight 

days a month in June and July in southern IRAQ. Frequency de¬ 

creases in northern and western IRAQ Occasionally duststorras are 

very severe reducing visibility to 20 yards or less. 

(3) Water 

(a) Unlimited supplies of surface water may be 

obtained from the main channels of the TIGRIS and EUPHRATES. Treat¬ 

ment of all water obtained from local resources will be necessary. 

(b) Large quantities of ground water are easily 

obtained at depths between 50 and 100 feet. Ground water, though 

easily obtainable is usually of poor quality, being saline and 

brackish. The moat, favorable sources for ground w. 1-- occur in tbs 

central one-third of the delta. 

(c) In the arid region between the EUPHRATES 

and the border with SAUDI ARABIA water supply la a serious problati. 

There are occasions! wells of poor quality and limited quantity and 

it is probable that water to support operations would have to be 

trucked over from the EUPHRATES. 

(4) Military Implications 

(a) Development of an LOG for the PERSIAN GULF - 

BAGHDAD area must be based on consideration of the general suitability 

of cross-country movement corridors which militate against operating 

through tha lowar raachea of the delta. 
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(b) Furthermore, the delta serves to disrupt lateral 

communications so that it would be difficult to coordinate forces 

operating on opposite sides of the delta. 

(c) The entrances into BASRA from the sea are re¬ 

stricted and are potential bottlenecks. Some flexibility could be 

provided for by considering alternate operations across KUWAIT 

beaches and hence north and west into IRAO, although this would add 

about 80 miles to the LOG. 

b* Transportation. The TIGRIS and EUPHRATES influence the 

IRAQ transportation to the extent that almost all existing and planned 

land routes parallel the two rivers and their distributory, the SHATT 

AL ARAB. 

(1) Roads. (See Tab 1) 

(a) Movement of personnel, equipment, and freight over 

roads will be restricted by the sparsity and low-type of construction 

of the road system, large sections of which become impassable during 

wet weather and the low capacity of major and minor bridges. Almost 

all bridging must be replaced to provide bridges of requisite capacity 

(Class SO) to sustain tactical and LOG movement. Overall through-put 

capacity of major highways is restricted by relatively unimproved or 

primitive sections of road which limit speed and/or two-way movement. 

Highway conditions are generally poor due to poor maintenance. Con¬ 

tinual maintenance will be required to sustain LOG traffic. 

(2) Railroads. (See Tab 2) The only railroad in this area 

is a single-track meter gage (narrow 3'3-3/8") system approximately 

350 miles in length which parallels the EUPHRATES RIVER and AHATT AL 

HILLAH. Track structure is relatively light and capacity of the system 

is limited by excessive distance between passing points, and variety 

of poor and complicated braking and coupling systems. Present capacity 

is estimated as 620 short tons per train and 5 trains per day, for 

a total daily tons forward capacity of 3,100 short tons. Through 

rehabilitation and increasing the number of passing and turn outs 

it is possible to double the capacity of the system provided availability 
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of motive equipment and rolling stock is compatible with expanded 

system. 

(3) POL Pipeline. (See Tab 3) Military operations in the 

BASRA-BAGHDAD area will require construction of approximately 1007. of 

necessary POL facilities including a 6-inch pipeline, tank farms, and 

a tarka: discharge facility at BASRA. Capacities of the railroad and 

highway are inadequate for movement of required Class II supplies 

Movement of bulk Class IV by inland waterway is not considered feasible 

due to lack of suitable barges and shallow depths of water. Effort re¬ 

quired to provide POL system necessary to support contemplated op*r»tten 

is outlined below. 

(4) Ports. (See Tab 4) 

(a) Three ports, BASRA, KHORRAMSHAHR and ABADAN ate 

located 40 to 70 miles inland from open water on the delta area of 

the SHATTA AL ARAB. The rate of silting in the delta is so rapid that 

an Intensive dredging program is required to maintain navigable depths 

in channels and at. wharves. Controlling depth for deep draft ocean¬ 

going vessels is 19 feet at low water. 

(b) BASRA is the principal port and is connected to the 

Interior by rail, highway and inland waterway. Estimated military un¬ 

loading capacity is 11,500 short tons per day. Electrical power and 

lighting system is inadequate for current demands, and the terminal is 

Inadequately equipped for movement of cargo between shipslde, transit 

and storage. Heavy lift shore and floating cranes are available with 

capacities up to 100 tons. Through-put capacity is limited to 5,600 

short tons by inadequate rail, highway and Inland waterway transportation 

systems. 

(c) ABADAN located about 45 miles above the PERSIAN GULF 

in IRAN is the site of one of the largest oil refineries In the world. 

Moat port facilities »re used exclusively by the National Iranian Oil 

Company. Military unloading capacity of the port is 5,800 short tons 

per day. Port clearance to BASRA by way of KHORAMSHAHR can be 
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accomplished by highway if suitable bridging over SHATT AL ARAB is 

provided» 

(d) KHORAMSHAHR is IRAN 8 principal general 

cargo port. All facilities are in poor condition and extensive 

rehabilitation would be required to sustain continuous heavy 

service. Good all weather roads lead from the pert to BASRA and 

ABADAN. Unloading capacity is estimated to be 4,700 short tons 

per day, but under US operation in 1944 the daily average landed 

and cleared was 7;200 short tons. 

(5) Inland Waterways. (See Tab 41 

(a> The EUPHRATES RIVER is not generally suitable 

for navigation because of swamps and extensive shallow portions. 

(b) The TIGRIS RIVER is the main inland waterway 

of IRAQ. It is navigable for shallow-draft craft throughout the year 

to a point 20 miles above BAGHDAD Controlling depth is 3 feet during 

low water and 4 feet during nighs. The journey upstream BASRA to 

BAGHDAD requires 4 to 6 days during high water and 8 to 15 days during 

low water. The downstresm trip requires from about 3 days at high 

water to 10 days at low water. 

(c) The upstream tonnage capacity under military 

operation employing indigenous personnel end equipment is estimated 

at 2,,000 short tons per day. Controlling critical feature for use of 

thiJ waterway is the dam at AL KUT» 

(6) Airfields. (See Tab 3) 

There are seven airfields of signifiesnee in 

the study area. These are located at ABADAN, BAGHDAD WEST, BASRA, 

HABBANIYA, HABBANIYA PLATEAU, RASHID, SHA1BH» Of these fields all 

but HABBANIYA and BASRA can be made to accommodate a composite tactical 

wing. A continuing maintenance effort will be required at any of the 

fields following intensive use in excess of 15 days, 

c. Local Resources. 

(1) Manpower: Current prosperity and increased urban 

employment growing out of construction projects have steadily drawn 

L 
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unskilled labor away from agriculture. This trend has brought about 

an abundant, supply of labor in cities and local shortages in some 

rural areas. 

(a) Skills: The IRAQ labors shows considerable apitude for 

the acquisition of mechanical skills within the limits imposed by un¬ 

familiarity and wide-spread illiteracy. 

(b) Effectiveness: A sense of responsibility toward his job 

is not very well developed in the IRAQI worker and absenteeism is common 0 

The capabilities of the IRAQI laborer for sustained through i.ot overly 

hard labor are good. 

(2) Materials: Construction materials are generally in short 

supply. Production of cement is only enough to satisfy limited demands 

of area. Timber is almost non-existent in the area. Moderate quantaties 

of bituminous products are available from KUWAIT. Adobe and burned 

brick and tile are produced in quantities for local use throughout, the 

area. 

2. OPERATIONAL CONSIDERATIONS, 

t a. General, 

(1) It is impossible to divorce LOC considerations from 

operational concepts. Under conditions of little or no combat, it might 

be feasible to develop an LOC through BASRA and up to BAGHDAD over the 

northern route. However, it Is believed that terrain in the DELTA is 

so unsuitable that large combat forces cannot operate up through the 

i DELTA, but must swing around to the south and west of the EUPHRATES, 

It is visualized that the right flank of advancing US forces would be 

secured along the EUPHRATES and the left, flank would be open along 

the desert plateau area towards the SAUDI ARABIA border. Unfortunately 

detailed intelligence is not available on obstacles to cross-country 

movement in this area, particularly as to wadi dimensions. However, 

/ it appears that cross-country movement is relatively easy, and it is 

obviously much superior to the DELTA area. Movement up this suggested 

route, and development of a corresponding LOC, has other advantages: 

(a) It permits link-up with forces coming from 

JORDAN. 
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(b) It avoids- Inhabited areas, an impor* ant 

consideration, particularly in a limited war„ 

(c) It ties 'he main toad IOC and railroad to¬ 

gether. This is much better than trying to develop a railroad 

along the EUPHRATES and a road along the TIGRIS. 

(d) It has an alternate communication line 

through KUWAIT beaches should the BASRA area be destroyed, bottle¬ 

necked, or bogged down,, 

(2) Critical bridges along the IOC and at least, two 

dams must be seized by airborne opera'ions before they are destroyed. 

Protection of the dam at ALKUT is critical to almost all trans¬ 

portation facilities since it. controls water levels for navigation 

on the TIGRIS RIVER, and its destruction or rapid release of excessive 

quantities of water would washout roads and bridges and inundate most 

areas for a considerable period. In the latter respect, destruction 

of the dam at AL HINDIYAH would have a similar effect, 

b. Logistical 

(1) Supply. Engineer units needed to provide support 

or maintain facilities or elements of the IX)C will require equipment 

augmentation to accomplish required tasks. 

(2) Transportation. Engineer Class IV materiel re¬ 

quirements not including equipment augmentation of units will total 

approximately 56,650 short tons to provide or support facilities 

indicated below, Expansion of the highway and railroad system will 

Increase tonnage as indicated; 

Tonnage for Initial 
Facility or to Sustain 

Facility_Current Capacity - 5/T 

Ports 

POL 

Waterways 

Highway 

Railroads 

6,500 

14,760 

100 

5,341 

29,960 

56,661 

k N k' 

Additional tonnage 
for Expanded Capa- 
clty - S/T_ 

1,430 

1,880 

3,310 
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(3) Construction, 

Transportation facilities In the area, although 

adequate to move dry cargo dally maintenance tonnages, are in a 

poor state of maintenance and will require considerable construction 

effort to sustain current capacities under continued military use. 

In addition, construction effort will be required to provide or 

expand dry cargo transportation and bulk POL transmission facilities 

to meet peak load requirements. Magnitude and scope of effort re¬ 

quired for the foregoing is detailed in paragraph 4 below and in¬ 

cluded. 

3. REQUIREMENTS. 

a. Current Operating Capacity-Rehabilitation and Main¬ 

tenance Requirements. 

(1) Roads. Routes currently in use between BASRA 

and BAGHDAD are; BASRA-AL AMARAH-KUT BAGHDAD (northern or TIGRIS 

route) and BASRA-AL SAMAWAH-BAGHDAD (southern or EUPHRATES route). 

Analysis of required effort to rehabililate and maintain these 

routes to sustain 500 S/T per day capacity theoratiially favors 

utilization of northern route as primary highway LOC. However, 

significant portions of this route are constructed on earth- 

filled causeway, which limit ability to by-pass damaged sections 
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and restrict lateral echelonment of tactical units and develop¬ 

ment of LCC facilities. It is believed that main effort of 

tactical force would follows southern route which traverses 

area permitting a wider deployment, while secondary effort 

would follow northern (TIGRIS) route for primary purpose of secur¬ 

ing critical terrain features such as dam at AL KUT Although 

the northern route is at the present time a better road and in 

itself easier to develop, the LOG as a whole can be more readily 

supported over the southern route because of better off-road 

mobility. Comparison of effort for each route is as follows: 

(a) Northern Route. 

K Personnel: 4 construction battalions 

2. Equipment: 3,840 S/T in addition to TOE 

3. Material: 5,341 S/T 

(b) Southern Route. 

1. Personnel: 6 construction battalions 

2. Equipment: 5,260 S/T in addition to TOE 

3. Material: 7,269 S/T 

(2) Railroads. Assuming only a 15% or combat damage 

or demolition factor, the engineer effort and materiel required 

to rehabilitate and maintain the railway system for first 30 days 
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will require as follows: 



(a) Personnel ; 9„5 Construction battalions 

(b) Equipment ; 5,950 S/T in addition to TOE 

(c) Materiel : 29,960 S/T 

(3) Inland Waterwayso Rehabilitation only required in 

event locks are damaged as result of. combat or demolition' This is 

estimated to require effort of one construction platoon for 30 days» 

No special equipment required,however 100 S/T of material will be 

required to rehabilitate locks if damaged 

(4) Ports. 

(a) Peraonnel. Two engineer port construction 

cmpanies or equivalent In other engineer construction units augmented 

are required for initial rehabilitation of port of BASRA* After re¬ 

habilitation on engineer port construction platoon can accomplish re¬ 

quired maintenance. 

(b) Equipment. 100 S/T in addition to TOE 

(c) Materiel: 6,500 S/T 

(5) Airfields. None of the available airfields can 

accommodate a composite tactical wing unless facilities are expanded. 

b. Expanded Operating Capacity-Rehabilitation and Maintenance 

(1) Roads. Rehabilitation and maintenance of routes to 

provide maximum feasible expanded capacity (1,500 S/T per day) in 30 

days, or 60 days will require the following effort and materiel. 

(a) Northern Route 

K Personnel 

a. 30 day task; 12 construction battalions 

b. 60 day task; 5 construction battalions 

2. Equipment: 6,000 S/T in addition to TOE 

3. Materials; 6,741 S/T 

(b) Southern Route 

1^. Personnel 

a. 30 day task: 17 construction battalions 

b. 60 day task; 8 construction battalions 

2. Equipment 12,000 S/T in addition to TOE 

3. Material 8,699 S/T 

D-ll 
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(2) Railroads , Rehabilitation and maintenance of 

railway system to double capacity of system in 30 days, or 60 days 

will require: 

(a) Personnel. 

30 day task; 11 construction battalion 

2. 60 day task 5.5 construction battalion 

(b) Equipment 5,950 S/T in addition to TOE 

(c) Material - 31,840 S/T 

(3) Inland Waterways, Expansion would require extensive 

and continuous dredging, and the construction of additional locks. This 

is not considered logistically feasible in the time available. 

(4) Ports» Expansion not necessary to support require¬ 

ments of contemplated operations. 

(5) POL System. The following effort and materiel will 

be required to provide POL system adequate for operation in 30 days 

or 60 days. 

(a) Personnel. 

JL. 30 day task; 3 pipeline companies and 

1 construction battalion, plus 2 construction companies. 

2. 60 day task; 2 pipeline companies and 

1 construction battalion. 

(b) Equipment: 240 S/T in addition to TOE 

(c) Materials: 14,760 S/T 

(6) Airfields. Rehabilitation and expansion of one 

airfield is required to provide suitable facility to accomnodate a 

composite tactical wing. This task will require the following 

engineer effort and materiel; 

(a) Personnels Minimum 1 construction battalion 

and maximum of 2.5 construction battalions depending on airfield 

selected for improvement (See Tab 3). 

(b) Equipments 500 S/T in addition to TOE. 

(c) Material: Minimum 1,140 S/T and maximum 

2,620 S/T dependent on airfield selected for improvement. 
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4. CRITICAL FEATURES OF OPERATION. 

a. Ports will become congested during peak unloading 

operations due to inability of rail, highway and inland water 

transportation systems to clear portso 

b. Lack of alternate waterways and ports enhances 

vulnerability of entire LOC to attack on critical points„ 

c. This study has been, of necessity, hastily prepared. 

Intelligence was being updated while the study was in preparation. 

As a consequence, estimates of construction requirements are by 

no means firm. It is the general final impression of those work¬ 

ing on the engineer as,acts of the study that adequate engineer 

support cannot be provided for an operation on an LOC through the 

DELTA or east of the TIGRIS, but that a fast-moving cross-country 

operation west of the EUPHRATES in desert or semi-desert can be 

supported, probably with less Engineer effort than estimates herein 

indicate, particularly if the railroad is eliminated from con¬ 

sideration. 

5 CRITICAL ITEMS. 

a. Manpower : A minimum of 22 augmented construction 

battalions and 2 pipeline companies with appropriate coordinating 

headquarters are needed to provide and maintain Air Force facilities, 

and to rehabilitate, expand and maintain an LOC in this area. 

b. Materials 

(1) POL equipment 

(2) Bridging 

(3) Heavy timber for bridging and wharfage 

(4) Deep water dredges 

(5) Railroad rails, cross-ties and ancillary items 

(6) Heavy engineer construction equipment 

(7) PSP (depending on airfield selected for improvement) 

D-13 
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TAB 1 to APPENDIX D 

ROADS 

1. DESCRIPTION 

a Military Geography 

(1) Terrain. Route C Is centered on th* TIGRIS- 

EUPHRATES DELTA, The DELTA is relatively flat except for local 

relief up to 50 feet, and Is h^a.'ily dissected by rivers, streams, 

and canals. Extensive ateas of marsh, shallow lakes, tidal flats, 

inundated areas, and closely spaced perennial streams including 

irrigation systems and perennial marshes comprise the southern 

part of the DELTA. The water table is within 50 to 100 feet of 

ground surface* Soil is alluvial and is composed of sand and small 

amounts of clay. The area is mostly barren with crops cultivated 

only along waterways. Conditions in this area are consequently 

unfavorable for the construction of roads because of marshy 

ground, the danger of flooding, and lack of local sources of 

materials. Off-road movement is very difficult in many places. 

(2) Weather and Climate, Highway traffic will be 

limited primarily by spring floods, sunnier dust and high temper¬ 

atures (125° F). Heavy rains are infrequent, but such rain, 

when it occurs, may render non-hard surfaced roads Impassable 

for short periods in winter. 

b. Transportation and Communications. 

(1) In approach route C, two roads lead from BASRA 

to BAGHDAD. One of these roads follows the TIGRIS RIVER through 

AMARA, and KUT AL IMARA to BAGHDAD. The other road follows the 

EUPHRATES RIVER through SAMAWA to BAGHDAD. 

(2) Characteristics of these Routes follow: 

(a) Northern Route (Along the TIGRIS) 

Location Miles Surface Width Capacity 

BASRA to AMARA 119 Bituminous 20' 3,500 tons/day 

AMARA to KUT AL IMARA 130 Earth 10' 500 tons/d#- 

KUT AL IMARA to BAGHDAD 108 Bituminous 20' 

357 
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(b) 

Location 

BASRA to SHU'AIBA 

SHU'AIBA to UR 

UR to SUMAWA 

SUMAWA to AD DIWANIYA 

AD DIWANIYA to BAGHDAD 

TOTAL MILEAGE 

SECRET 
Southern Route (Along 

Mllae Surface 

16 Bituminoua 

119 Earth 

60 Earth 

60 Earth 

117 Bituminous 

372 

the EUPHRATES) 

Width Capacity 

20' 3,500 tons/day 

30' 500 tons/day 

30' 500 tons/day 

30' 3,500 tons/day 

20' 3,500 tons/day 

c. Highway Bridges. Principal highway bridges are shown 

in the table D-l-a. 

Healib an-j Sanitation. The lower delta is malarial. 

Water in the TIGRIS and EUPHRATES is polluted, 

e. Local Resources. 

(1) Manpower (Indigenous) 

(a) Skills. The local population in this area 

is predominantly illiterate and unskilled in modern techniques. 

(b) Effectiveness. Indigenous labor, lacking 

akilla, would be limited to menial tasks, and in such duties would 

be less than 202 as effective as US personnel. 

(c) Availability. A portion of the population 

is nomadic and it is unlikely that recruiting of indigenous labor 

could be relied upon. 

(2) Materials. 

(a) There are no known sources of hard rock or 

gravel for conatructlon purposes in the delta area. Sand may be 

obtained from sand bars in the rivers and both sand and gravel may 

be obtained from the edges of the areas bordering the DELTA. 

(b) The Morris Knudsen Corporation is at present 

doing highway construction work on the Northern route (along the 

TIGRIS). This company has been reported to have developed sources 

of highway materials. 

(3) Equipment. Equipment to be found locally can be 

expected to be in very limited quantity, except that which is 

possessed by the Morris Knudsen Firm. 
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2. OPERATIONAL CONSIDERATIONS 

*• Vulnerability Roads are subject to Interruption at 

bridge sites over the unfordable TIGRIS and EUPHRATES RIVERS and 

their major tributaries. Se* Highway Exhibit D1. In dry weather 

the roads are not subject to interruption in desert areas since 

level terrain lermlts easy by passing of road obstacles. In the 

vicinity of the mr-rshes, the highways are subject to blocking by 

cratering. 

b„ Logistical. 

(1) Supply Road building materials are acaree and 

all road building equipment for use by U.S Forces will have to be 

shipped into the theater. Lack of locally procured road construction 

materials intensifies the problem of road maintenance and improvement. 

(2) Transportarlos. Extensive wear to vehicles and 

equipment will result from desert terrain conditions and the unim¬ 

proved portions of the road net Extensive maintenance to vehicles 

and equipment will be necessary to keep them in operating condition. 

(3) Maintenance. Around the clock road maintenance 

will be required to sustain the throughput capacity of the roads, 

see Table 2 paragraph 3 for effort and tonnage. 

(4) Construction. Extensive construction effort will 

be required to widen and surface with gravel unimproved earth road 

sections to sustain a 1500 short ton per day capacity. 

3. REQUIREMENTS 

a. Current Operating Capacity. (See Highway Exhibit Dl) 

Initially the Northern and Southern routes will each support a 

forward throughput capacity of 500 short tons per day. Paragraph 

3c presents a summary of effort and significant materials required 

to maintain this throughput capacity for a sustained period. 

SECRET 
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Engineer Construction Bettelions esslgned to roed tasks will be 

eugraented with edditlonel road building equipment as shown In 

paragraph 3f. 

b. Triple Current Operating Capacity In 30 and 60 Days. 

The northern route can be expanded to accommodate a daily forward 

throughput capacity of 1.500 short tons by widening and surfacing 

with gravel the 130 mile 10 foot wide umlnproved road between 

AMARA and AL KUT. The southern route can be brought up to the same 

capacity by surfacing with gravel the 239 mile 30 foot wide unim¬ 

proved earth road between SHU'AIBA and AD DIWANIYA. Paragraph 3d 

and 3e presents a summary of effort and significant materials 

required to accomplish this task. 
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CRITICAL FEATURES OF THE OPERATION 

a. Roads. The critical feature of the road network la the 

130 mile section of unlnçroved earth road from AMARA to KUT AL IMARA 

which is a serious bottleneck on the northern route and similarly the 

239 mile section of unimproved earth road on the southern route. These 

sections of road seriously restrict the throughput capacity, and at 

least one of the sections must be improved to achieve required high¬ 

way capacity. 

b. Bridges. There are 10 principal highway bridges, each 

on the northern and southern routes. In BAGHDAD there are 5 principal 

bridges each over 1,000 feet in length crossing the TIGRIS RIVER. 

Initially, bridges will not constitute critical features, except 

those at BAGHDAD, since it will be necessary to replace existing 

bridges with tactical bridges capable of supporting divisional class 

50 loads. Thereafter, bridges become critical, since each constitutes 

a potential "weak link in the chain". 

c. Gravel. Gravel is critictl, particularly since it is 

in short supply, and it Is absolutely essential for widening and sur¬ 

facing the earth road stretches in the north and south routes in order 

to bring them up to 1,500 short tons per day capacity. The northern 

route will require 420,000 cubic yards of gravel, and the southern 

route will require 771,000 cubic yards of gravel. It is conceivable 

that gravel will have to be hauled over long distances. 

5. CRITICAL ITEMS 

a. Manpower. Provision of requisite number of augmented 

construction battalions is essential. It is anticipated that indigenous 

labor will be lacking in numbers and skills in urban areas. 

b. Material. Critical Items are: 

(1) Gravel 

(2) Corrugated metal culvert pipe 

(3) M4T6 floating bridge 

(4) Bailey bridges 

(5) Steel girders for fixed bridging 

(6) Timber „ 
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TAB 2 to APPENDIX D 

RAILROADS 

BASRAH-BAGHDAD RAILWAY 

1. GENERAL 

a. See Exhibit D-2 

b. The BASRAH-BAGHDAD approach route coutaiaa the moat 

important rail line in IRAQ and accounts for 701 of all rail traffic. 

It is 354.2 miles long, single-track, meter-gage (3'3-3/8") except 

for a 10.7 miles segment of double track between SHU'AIBA JUNCTION 

and AL MA'QIL. The spur line connecting the main line from SHU'AIBA 

JUNCTION to the port at UMM QASR, built during WW II has been 

removed. The connecting branch line from BASRAH across the SHATT 

AL ARAB River to an Iranian main line also has been removed. 

c. The railway traverses the EUPHRATES River valley and in 

general, parallels the course of the EUPHRATES and SHATT AL HALLIAH 

Rivers. This region is characterized by the alternation of desert, 

marsh, and cultivated areas in which winding canals and irrigation 

ditches abound. The railway is mostly built on embankments with 

no restrictive grades. Rail crossings over culverts and tracks 

along the embankments are subject to periodic flooding and washouts 

caused by combined rain and mountain snow-melt in spring. 

d. The railway crosses 17 bridges totaling 10,337 feet. 

There are five major bridges, four of which are over 600 feet in 

length; the remaining bridges average 100 feet. There are no 

tunnels on this route. All rolling stock is powered by oil-fired 

steam locomotives. 

e. Local Resources 

(1) Manpower 

Latest railroad data Indicates a total of 14,000 

employees are required to operate the entire rail system in IRAQ. 
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Of this figure, It may be assumed that approximately 55X or 7,700 

employees are assigned to the operation and maintenance of the 

major BASRAH-BAGHDAD rail line. A few key administrative and 

operating personnel were trained abroad (ENGLAND) and are con¬ 

sidered capable In their respective specialities. However, oper¬ 

ational efficiency suffers from a lack of technically trained 

personnel. Indigenous common labor would be adequate and readily 

available from the numerous towns and villages located along this 

particular railway line. 

(2) Materials 

(a) Lumber. This Item is scarace throughout the 

whole country of IRAQ and Is practically nonexistent in the study 

area. The few stands of forests are located on slopes in the 

northeast mountains which are remote and difficult of access. All 

wood cross-ties are presently Imported. 

(b) Ballast. Stone and gravel Is available to 

some extent in IRAQ. However, this study area is almost devoid of 
» 

this material and the railroad trackage on this route is laid on 

the natural surface of the ground with shallow earth ballast. 

(c) Steel. Bridge components, rails, spikes, etc., 

must be Imported In their finished state, as well as ancillary tools 

and equipment. Most of these imports are from the UNITED KINGDOM 

and INDU. 

(3) Equipment. Motive power and rolling stock on the 

meter gage lines number 129 locomotives; 6300 freight cars and 260 

passenger cars. Much of the rolling stock is old and In poor 

operating condition. 

2. OPERATIONAL CONSIDERATIONS 

a. Vulnerability 

SECRET 
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(1) Rail traffic can ba disrupted by the denolition 

of inportant bridges on the line. Such demolition would halt all 

traffic for extended periods during the time that reconstruction was 

being accomplished. 

(2) The lack of an alternate route enhances the vulner¬ 

ability of the line to attacks at critical points. The possibilities 

for by-passing disruptions in the line by emergency construction is 

limited by the scarcity of materials, none of which are locally 

available. 

(3) Since intensive maintenance is constantly re¬ 

quired to keep the present line in operation, damage to engine 

houses and shops would seriously reduce the capacity of the line. 

(4) Destruction of fuel oil storage depots and water¬ 

ing points would halt traffic until such facilities were replaced. 

(5) Several of the key bridges would be so time- 

consuming to replace that every effort should be made to capture 

them intact by airborne operations. 

b. Logistical 

(1) Supply 

(a) Rails and Ties. The track is considered to 

be in fair condition although replacement has been Inadequate since 

WW II. The track structura is light by US standards. Sevaral 

weights of flat-bottom T-sectlon rail are in use, varying from 50 

pounds to 75 pounds per yard, with 75-pound rail predominating. 

Assuming that 30% of the rail is 50 pounds per yard, a 301 replaça- 

ment would be necessary. The rails are spiked directly to untreated 

hardwood cross tlas which are 6' x 8" x 4½11. Ralls and ties have 

been imported, for none are produced in IRAQ. There are approximately 

2,200 ties per mile of track; tharafore approximately 778,800 ties 
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•re •!•«« this line. A repUce*ent of approximately 50X of the tie. 

would be necessary. 

(b) Ballast. I* ■•■y pUces the track is laid 

on shallow earth ballast to the contour of the ground. Gravel suit¬ 

able for ballast is not locally available; approxi-ataly 276,000 

cubic yards of gravel would be required to place ballast in selected 

locations. 

(c) Corrunated Culvert Pipe. During periodic 

flooding conditions, culvert, are washed out; an assumed replace¬ 

ment requirement is 21,000 linear feet of various sine, of 

corrugated culvert pipe. 

3. REQUIREMENTS 

a. Current Operating Capacity 

(1) Personnel. Approximately 7,700 civilian employee. 

are presently required to operate and maintain the BASRA-BAGHDAD 

rail line. 

(2) Equipment. Daily line load capacities ere 5 

train, each way with a «nt load of 620 short ton. per train. This 

provide, a total freight haulage from the port of 3100 short tons 

per day. 

(3) Material. Much of the existing rail is old and 

badly worn contributing to the overall deterioration of the track¬ 

age. Another major maintenance problem confronting the rail line 

i, the scarcity of cross tie. which has caused the tie replacement 

program to fall increasingly behind. Half of the present cross tie. 

are of inferior quality, untreated, and are net expected to last 

more than a few years. 

(4) To rehabilitate and maintain this line and its 

current facilities in 30 day. (without any increase in rolling 

stock) the estimated engineer effort would be appreximately 855,000 
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manhoura, or 9.5 engineer construction asttslion months, and 

approximately 29,960 short tons of materials. 

b. Expanded Operating Capacity 

To double the current capacity by rehabilitation 

and new construction in s 30 day period (without any increase in 

rolling stock) the estimated engineer effort would be approximately 

990,000 manhours, or 11 engineer construction battalion months. 

For a 60 day period the estimated engineer effort would require 

approximately 495,000 manhours, or 5.5 engineer construction 

battalion months. Doubling the capacity will require approximately 

31,640 short tons of materials. 

4. CRITICAL FEATURES OF OPERATIONS 

a. Bridges 

Five critical bridges on this line are as follows: 

a deck truss bridge, 600 feet long over the SHATT AL HILLA River, 

2.5 ailes north of SAMAWA; a deck truss combination railway aud 

highway bridge with draw span 630 fent long over the EUPHRATES River 

at SAMAUA; a deck truss combination railway and highway bridge over 

the branch of the EUPHRATES 6 miles north of SAMAHA; a plate girder 

bridge, 121 feet long with a swing span over the SHATT AL HILLA 

River at AL HASHIMIYAH; and a through truss combination railroad 

and highway bridge, 7105 feet long crossing the TIGRIS River at 

BAGHDAD which connects with the Iraq State railway line No. 2. 

See Exhibit D-2 in the folio and table D-2-a on the next page. 

b. Oil Storage Depots 

All locomotives are oil burning steam engines which 

use fuel oil produced and refined in IRAQ. Oil storage depots for 

fueling locomotives are located on this route at the following 

stations. BAGHDAD (WEST STATION), AD DIWANIYA, SAMAWA, UR JUNCTION 
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and at AL hA'QIL; See Exhibit D-2 la folio. 

c. Waterlag Polats. 

Water la the area la only fair for boiler use. 

Thia requirea water treatment which la done at BAGHDAD, SAMAWA, 

aad AL MA'QIL and la often carried wltn tralaa on auxllliary tank- 

cara, eapecially during the dry aeaaon. Water la aleo chemically 

treated by the wayalde method, i.e., chemical proportioning pumpa 

are uaed to add aoda-aah with aodlum alumínate aad taanln. Loco¬ 

motive water auppliea are located on the line at 11 atationa. See 

Exhibit D-2 ia folio. 

d. Road Bed. 

The track ia laid on the natural aurface of the 

ground with ahaHow earth ballaat. There are no atonea - not even 

gravel coarae enough for ballaat. Rivera carry only fine pebblea, 

•and aad ailt. The noil in the area ia generally unatable and in 

the delta aectiona ia eubjected to flooding in June which cauaea 

frequent waahouta. 

e. The exiating facilitiea of yarda, turning pointa aad 

engine houaea are ahown on Exhibit D-2 in folio. Theae facilitiea 

are eaaentlal to the operationa of the line. 

f. Brake Limitatlona 

(1) An important factor affecting train operationa 

la apeed limitatlona impoaed by poor condition of track, rolling 

atock, and uae of hand brakea and automatic brakea of two different 

typea (air and vacuum) on the aame traina. 

(2) All traina without automatic brakea muat not 

axceed 20 milea per hour. Maximum permiaaible apeed for freight 

traina even if equipped with automatic brakea la 30 milea per hour. 

g. Duat Storma 

The frequency of duat atorma along thia line ia rather 
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high; 26 ta 33 daya a yaar with duat ara raported, with the 

auxins af 8 daya a month occurring in June and July. During 

the frequent duat atonta, epeed of trains must he reduced to 5 

ml lea per her ir. 

5. CRtTICAli ITEMS 

a. Manpower 

Availability of comnon labor along thla routeway 

ia adequate; however, there la a lack of technically trained 

peraonnal for operatioia of conatructlon equipment, 

b. Material 

Thera ia a aerioua ahortage of theae items: 

Craaa Tlea 

Ralla-75 Iba par yard 

Gravel far ballaat 

Corrugated metal culvert pipe 

Çonatruetion Timber 
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TAB 3 to APPENDIX D 

SECTION I - POL POL & AIRFIELDS 

1. GENERAL 

a. Although IRAQ Is a major producer of crude petroleum, 

very little of Its production is refined or consumed locally. The 

major fields are north of BAGHDAD, and therefore not in the area of 

this report. A military operation along this route will require 

100Z of the necessary facilities including a pipeline, tank farms, 

and a tanker dlacharge facility at BASRAH. 

b. Low capacity of routeways and limited hauling equipment 

qf the railroad make it undesirable to plan for the movement of 

Class III supplies by tank truck and tank car in large quantities. 

Bulk movement of Class III by inland waterway is not considered 

practical because of the shallow depths of water (S'-V), and lack 

of available tank barges. 

2. CURRENT OPERATING FACILITIES 

a. Existing Bulk Storage 

(1) The only existing tank farms available for use in 

a military operation in this area are located at BASRAH and BAGHDAD. 

Additional small ntorage facilities exist along the railroad to pro¬ 

vide fuel for the oil-fired locomotives (See Tab 2 - Railroads) and 

along the TIGRIS RIVER for river craft. 

(2) Available tank farm storage at BASRAH and BAGHDAD 

is as follows 

TABLE D-3-a 

AVAILABLE POL STORAGE (BARRELS) 

Product_BASRAH_BAGHDAD* 
KOGAS 3,371 6,971 

AVGAS 4,171 5,714 
Kerosene 6,943 13,107 

Diesel Oil 3,257 3,457 

Fuel Oil 22,029_25,896 
TOTALS 39,771 55,145 

* Includes HABBANITA and AL FALLUJA 
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Th« only existing plpalln«« ln th« «r«a art 3 focr-i.r' 

Unas which run from tha ABADAN refinery to the BASRAH tank farm 

(30 miles). They run along tha north bank of tha SHATT AL ARAB 

RIVER and cross undar tha river at BASRAH. Estimated capacity of 

each pipeline is 4,000 barrels par day. One pipeline is used ex¬ 

clusively for AVGAS and axtands past BASRAH to tha AL MA'QIL airport 

c. Petroleum Refineries 

(1) IRAQ Refineries 

Refining is not an important factor in the IRAQ 

oil industry. Existing plants serve only local needs and the re¬ 

quirements of the oil companies: 

TABLE D-3-b 

ANNUAL CAPACITY BARRELS/DAY 
EPIMERÎ_ flONSJ-JEST}- 

KERKUK 150,000 3,000 

habitua 320,000 6,400 

BASRAH 170,000 3,400 

AIWAND 450,000 9,000 

DAURA (BAGHDAD) 1,000,000 20,000 

(2) PERSIAN GULP Refineries 

(a) The following refineries in tha PERSIAN GULP 

have tha capability of providing necessary petroleum products to 

support a military operation in the BASRAH-BAGHDAD area: 

1. ABADAN 

Capacity - 477,000 Bbls/Day 

Products - AVGAS , MOGAS, kerosene, 

diesel, fuel oil 

2. KUWAIT 

Capacity - 190,000 Bbls/Day 

Products - MOGAS, kerosene, diesel, 

bunker oil 
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3. BAHRAIN 

Capacity - 190,000 Bbls/Day 

Producta - AVGAS, MOGAS, diesel, 

fuel oil 

4. RAS TANURA, SAUDI ARABIA 

Capacity - 195,000 Bbla/Day 

Products ” AVGAS, MOGAS, Jet fuelj 

diesel, kerosene 

3. CONCLUSIONS 

a. Military operations along the BASRAH BAGHDAD «xis will 

require construction of 100% of necessary facilities. 

b. The petroleum refineries at ABADAN, KUWAIT, BAHRAN, 

and RAS TANURA have the capabilities and necessary catalytic- 

cracking processes to provide the types and quantities of petroleum 

products required. 

4. ENGINEER SUPPORT REQUIRES 

a. Tasks 

Construction of 350 miles of 6-inch pipeline, one 

tanker berth at BASRAH, and 230,,000 barrels of storage at BASRAH , 

and 190,000 barrels of storage at BAGHDAD 

b. Effort 

(1) To provide facilities in 30 days will require: 

3 Engineer Pipeline Companies 

1 Engineer Construction Battalion 

2 Engineer Construction Companies 

(2) To provide the same facilities in 60 days will require: 

2 Engineer Pipeline Companies 

1 Engineer Construction Battalion 

c. Tonnages 

The Class IV Tonnage to supply required Class IV equip¬ 

ment and materiel is 14,760 short tons. 
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TAB 3 TO APPEHPK D 

POL AMD AIRFIELDS 

SECTION II - AIRFIELDS 

1. GENERAL 

There ere eevee airfields which have bean caaaidarad 

as sigalflcaat to Route C. They are ABADAN, BAGHDAD WEST, BASRAH, 

HABBANITA, HABBANIYA PUTEAD, RASHID, AND SHAIBAH Table D-3-c 

suasurlzes the curremt facility status of these fields. Of these 

fields, all but HABBANIYA aad BASRAH can accoaaaedste curreat 

tactical and cosd>at cargo al7«r«ft, following expansion of existing 

facilities. Engineer conatructloa battalion effort tequlted to 

expand each airfield to accoasiodate a conposlte tactical fighter 

wing runs froa 1 to 2.5 battalion months each. This effort is 

summarized on Table D-3-d. All runways will require rehabilitation, 

axtension, or ^ncraaao in pavement thickness. All fields will re* 

quire additional support facilities such as POL storage, shops, and 

utilities. All facilities provided will not exceed minimum opera¬ 

tional requirements unless higher standards already exist. Because 

of existing subsurface water, HABBANIYA should not be prograasud 

to support any aircraft other than liaison types. Maintenance 

effort at all finida except HABBANIYA will not require major 

maintenance within 15 daya. BAGHDAD-WEST, HABBANIYA PUTEAD and 

SHIBAH will require heavy maintenance prior to 30 daya use if 

> 
axtensivaly used, requiring an engineer construction platoon at 

each base. 

2. ABADAN 

a. Location - ABADAN Airfield (30* 22'N, 48s 14°E) is 

located on ABADAN Island about 2.5 miles WNV of the ABADAN refinery 

SECRET 
J 



SECRET 

aad tank farm. 

b. Runway character!.«:!« - The airfield ha. two a.phalt- 

eurfaced runway.; b.th in fair condition. One runway ha. a length 

of 7,220 feet and a width of 140 feet, but it. capacity i. unknown. 

The other runway i. 6,020 feet long and 200 feet wide, and ha. a 

capacity of 220,000 pound.. 

c. Facilitie. - POL surface tank .torage capacity total. 

422,800 gallon.. In addition, there i. a pipeline to the refinery 

tank fan. 

The airfield ha. .ix hangar.. 

A 50-bed ho.pital and barrack, for 3,000 troop, are 

located at the airfield; however, the barrack, are in poor condition. 

d. U.e - Both military and civilian aircraft u.e the air¬ 

field. It 1. «a of the two main international civil airfield, in 

IRAK and i. pre.ently u.ed by con.tellation aircraft. 

3. BAGHDAD WEST 

n. Location - BAGHDAD WEST Airfield (33° 19'N,44° 22'E) 

i. located on the out.kirt. of the city near the railroad atation. 

b. Runway char.cteri.tic. - The airfield ha. four runway., 

but only two are open. On. i. 7,050 feet long, 150 feat wide, and 

ha. a capacity of 132,000 pouad.. It. tar-macad« .urface i. in good 

condition. The other runway, which i. rolled earth, oiled, and in 

good condition, ha. a length of 5950 feet, a width of 150 feet, and 

a capacity of 60,000 pound*. 

c. Facilitie. - POL atorago i. available in aboveground 

tank, for 300,000 gallon, of avga. and Jet fuel. 

The airfield ha. four hangar*. 

d. U.e - national and international airline, u.e thi. air¬ 

field. It i. one of the two mo.t important in IRAQ. It will not 

pro.eatly accommodât* Supor Con.tellation-type aircraft. 
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4. BASRAH 

4. Locatio* - BASRAH Airfield (30° 34'M7® ^'E) i* 

located 4 mile« aerthweat of BASRAH. 

b. Runway ckaracteriatice - Thia airfield haa four run- 

waya. The beat runway ia 6,000 feet long, 150/140 feet wide, and 

haa an 8-inch aaphalt aurface in good condition. The other three 

runwaya are between 3,120 and 2,660 feet in length and 180 and 100 

feet in width. They have aaphalt aurfacea which will eupport 60,000 

pounda. 

c. Facilitiea - Available POL atorage totale 40,000 gallone 

of avgaa and Jet fuel in five aurface tanka. 

The airfield haa one netal hangar, 275° x 140’ x 40'„ with 

a 200' clear opening on both aldea. 

There la a 200-room hotel at the airfield which could 

accomBodate peraonnel. 

d. Uae - Thia la one of the beet airfielda in IRAQ and ia 

uaed by National and International aircraft, 

5. HABBAN1YA 

a. Location - HABBANÎYA Airfield (33° 22'N,430 34’E) ia 

located at the northeaat and of LAKE HABBANIYA. 

b. Runway charactariatico “ The airfield haa two runwaya. 

The largeat ia 6,300 feet long, 150 feet wide, and haa an 8-inch con¬ 

creta aurface with a two-inch bitumen top in good condition. Due to 

the water table level in the aubaoil, it will not eupport groee loada 

ovar 72,000 pounda on a continuing baaia. The other runway haa a 

length of 5,250 feet, a width of 150 feet, and a 3-inch aaphalt aur¬ 

face which will eupport 39,000 pounda; however, thia runway preaently 

la cloaod. 
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c. Pacilltie« - POL «tofage facilitie» total 344,400 

galloat ia aeven abovegrouad aad two uadergrouad tanks for avgaa. 

Ome addittoaal 210,000-gallon taak la not uaable. There are ala 

haagara at the airfield. 

Peraoanel acco«sodatloaa include quartern for 2¡,464 aad a 

300-bed heapltal. la addltioa to aa adaiaiatratlon bulldlag aad work- 

ahlpa, there are fourteen permanent bomb aheltera. 

d. Uae - HA3BANIYA ia one of two former Royal Air Force 

baaea ia IRAQ. It waa tranaferred to the Iraqla ia 1955. Expanaioa 

poaalbllltiea are limited. 

6. HABBANIYA PLATEAU 

a. Location -HABBAMYA PLATEAU Airfield (33° 20^,43° 35'E) 

ia located 1.5 milee aortheaat of LAKE HABBANIYA 

b. Runway characteriatica - Thia airfield haa a aiagle run¬ 

way 9,000 feet long and 150 feet wide. It haa a b inch limeatoae bane 

with a 3-iach bitumiaoua macadam aurface which haa a capacity of 100,000 

pouada. 

c. Facilitiea - There are ao facilitiea at the airfield. 

d. Uae - The airfield ia a former Royal Air Force auxilliary 

to HABPANIYA Airfield. It waa tranaferred to the Iraqi Air Force in 

1955. It haa cae of the moot modern ruawayo in IRAQ. 

7. RASaiD 

a. Location - RASHID Airfield (33° 17'N,44° 29'E) ia located 

5 milea aoutheaat of BAGHDAD. 

b. Runway characteriotica - The aiagle runway haa a length 

of 6,890 feet, a width of 160 feet, aad can eupport 93,200 pouada. 

The aurface coaaiata of 3 lachea ot tar-macadam over a gravel baae 

aad ia ia good condition. 

c. Facilitiea - There are ao bulk POL atorage facilitiea 

available at the airfield. Six aurface tanka are available for the 
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storage of Motor fuel and oil. 

The airfield has eleven hangara; all aie corrugated netal. 

Permanent barracka are available for 800. 

d. Use - RASHID la the hone base of the Iraqi Alt Force. 

During 1955, extensive inpiovenents were made, and the runway and 

taxiway were conpleted In 1956. The technical naintenance facilities 

of the Iraqi Air Force are located at the airfield. It is believed 

that the airfield is suitable for use by jet aircraft as wt ' as 

transport and light bomber aircraft. 

8. SHAIBAH 

a. Location - SHAIBAH Airfield (.30° 25gN,47° 38'E) is 

located 10 Miles southwest of BASRAH. 

b. Runway characteristics - This airfield has four runways. 

One runway has a length of 6,,300 feet, a width of 150 feet, and a tar- 

MScadaM surface which will support 33,000 pounds. Two grsded, rolled- 

sand surfaced runways have lengths of 6,000 feet and widths of 300 

feet. The fourth runway is only used for emergency. It has a length 

of 5,400 feet, a width of 150 feet, and a graded, rolled-sand surface. 

c. Facilities - POL storage totals 1,211,607 gallons for 

avgas and jet fuel. There is additional storage in the area for 

862,750 gallons of avgas and 137,500 gallons for Jet fuel. 

The airfield has ten hangars. 

There are penunent personnel accoMModatlens for 900 and a 

20-bed dispensary. 

d. Use - SHAIBAH is used by the Iraqi Air Force. In late 

1956, failure of the subgrade of the Main runway occurred. Until com¬ 

plete resurfacing can be acconplished, the capacity is reduced to light 

transport-typi: aircraft and use by jet aircraft is prohibited. 
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TAB 4 TO APPENDIX D 

PORTS AND WATERWAYS 

SECTION I - PORTS 

1. GENERAL 

Port facilities at tht head of the PERSIAN GULF are Hated 

on table D-4-a. Sea access to IRAQ is liaiited to the delta area 

of the SHATT AL ARAB RIVER at tha head of the PERSIAN GULF. The 

delta area is the alte of thrne principal and several ainor parts. 

The principal ports are: 

a. ABADAN, IRAN 

b. BASRAH, IRAQ 

c. KHORRAMSHAHR, IRAN 

Thase ports are located 40 to 70 miles Inland with constant 

dredging being required to maintain channal depth. Harbor dredging 

and control vesaela operate from a secondary port near the moth 

of the AL FAO RIVER. The rate of slltage at various ports in 

the SHATT AL ARAB, particularly at ita mouth, is so rapid that 

maintenance of navigable dapths is poaaible only by an extanslve 

dredging program. The banks and shoala are constantly changing 

theraby making pilotage compulsory. The equipment is «raed and 

operated by the PORT DIRECTORATE of IRAN and includes five dredges 

of 1,250 to 2,000 tons per hour capacity. 

2. BASRAH is the principal outlet for the large TIGRIS-EUPRHATES 

basin area of IRAQ and is connacted by road (Tab 1), rail (Tab 2), 

and inland watervaya (Tab 4) with the heartland of the country, 

a. Genaral. 

(1) The estimated military port throughput capacity is 

11,900 short tons per day. Tha British undertook the development 

of BASRAH port during WW II when It became the supply base of 

British forces in IRAQ. BASRAH was used extensively as a baae of 

supply for allied forces In the MIDDLE EAST and transfer point 

for lend-lease shipments to USSR. Dredging is required at the 
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wharves to maintain the depth. During the high water period (spring) 

the heavy flow of water accompanied by the backing up of waters in 

the PERSIAN ÜULF results in the inundation of a wide area in the 

vicinity of BASRAH and heavy silting at all the whaves. 

(2) The terminal is inadequately provided with mobile 

equipment for the movement of cargo between shipside and the transit 

and storage buildings. Electric power supply would be inadequate 

to meet military demands. Interruptions in supply, voltage drops 

and complete failure for several hours are comnon. 

(3) One of the few major airfields in the area is 

located northeast of BASRAH (Tab 3 AIRFIELDS). POL storage at 

BASRAH is consumad by the domestic activities of the area primarily 

for railroad operations and tug fueling (Tab 3 POL). Three 4-inch 

pipelines carry POL from the ABADAN refinery to the city and the 

airfield. These lines do not have sufficient capacity to supply 

fuel to support a military operation. 

(4) Clearance of the port is provided by road, 

railroad and Inland waterways. The land agress routes are con¬ 

sidered primary claaranca routas. Osa of the Inland waterways 

critically depends upon certain features along the route outlined 

Section II of this Tab. Expansion of port facilities is possible. 

Support of operations from the PERSIAN GULF toward BAGHDAD would 

necessarily depend on the ability of this port to clear the required 

LOC tonnages. 

b. Current Operating Requirements. Based on the projected 

through-put capacity, general rehabilitation of existing port facili¬ 

ties should be performed as early in a campaign as possible. This 

effort should Include general pier rehabilitation, replacement of 

500 feet of wharfare, and renewal of wharf timber throughout the 

port. 

Maintenance rust be continuous and include extensive 

dredging throughout the harbor on a full time basis during the spring 

D-4-2 

SECRET 



XAjIU.1 

and approximately 50% of the time during the balance of the year. 

c. Expanded Operating Requirements. 

No expaneion of existing facilities is required 

(beyond that outlined in paragraph b above) to support assumed 

tonnage requirements. 

d. Safe draft entering the SHATT AL ARAB is limited at 

ROOKA CHANNEL to 23' at low water with a mean tidal range of 6.1 

feet. The safe draft at BASRAH harbor is 19 feet at low water 

with a 3.3 foot mean tidal range. Vessels entering SHATT AL ARAB 

with a draft in excess of limitations at BASRAH have a portion of 

their cargo lightered to the port, then go in themselves and com¬ 

plete the offloading. 

e. Conclusions. BASRAH can support the proposed opera¬ 

tion. Initial rehabilitation _an be performed by two engineer 

port construction companies of this equivalent in other engineer 

construction units appropriately augmented. Approximately one 

engineer port construction platoon can perform the required 

continuous maintenance. To efficiently utilize the port, mobile 

material handling equipment is required. 

3. OTHER PORTS 

Two principal porta ABADAN and KHORRAMSHAHR although 

located on the SHATT AL ARAB^ are located in IRAN toward the 

east side of the delta area. The only road connecting these ports 

with BAGHDAD ia an excessively long winding road through IRAN in 

poor condition. No rail connections exist to IRAQ. 

a. ABADAN 

(1) Located about 45 miles above the PERSIAN GULF, 

thia port is the site of one of the largest oil refineries in 

the world. Most facilities are used exclusively by the national 

IRANIAN OIL COMPANY to import supplies and equipment for the oil 

refinery, and are not available for general cargo consigned to 

or from the interior of IRAN. Facilitimm are listed on Table D-4-a 
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During the years of normal operation an average of about 1,000 

tankers per year were loaded with petroleum products at ABADAN. 

There is no rail connection with the IRAQ railroads. The military 

unloading capacity of the port is 5,800 short tons per day. 

(2) Currant Opera Ing Requirements. This port Is in 

excellent operating condition. If the port were used, indigenous 

personnel of the oil company could be used for maintenance. 

(3) Conclusions. ABADAN should not be Included for 

support of this plan due to the lack of suitable egress into IRAQ. 

b. KHORRAMSHAHR. This is IRAN'S principal general cargo 

port and is the major operating base of the Iranian Navy (practically 

all the vessels of the navy are located here). All facilities (see 

Table D-4-a) ere in poor condition and extensive rehabilitation 

would be required to place the port into continuous heavy service. 

The port is usually in a very congested state due to a lack of 

mobile handling equipment. The port is served by a branch line 

of the Iranian State Railways, all weather highways, and the 

RUD E KARUN waterway. The deep water berthing facilities are 

backed by extensive date groves and irrigation ditches which are 

traversed by the road and railroad leading from the water front 

to the open storage areas. There are no bridges or other obstruct 

tions in the harbor. Winter floods may cause as such as 11½ feet 

increase in harbor depths. 

(1) Current Operating Requirements. Reconstruction 

and rehabilitation of 1,500 feet of whargage is required plus ex¬ 

tensive rehabilitation of service facilities including warehousing, 

roads, and material handling equipment to put this 

port in efficient and safe operating condition. 

(2) KHORRAMSHAHR should not be included for support 

of this plan for two reasons: 

(a) Lack of direct egress to IRAQ, and - 

(b) Rehabilitation to support continuous military 

usage would require one engineer construction battalion, augmented, 

45 to 60 days. 
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SECTION II WATERWAYS 

SECRET 

1. GENERAI. 

The aevigeble waterway ayetem In thia route extends north 

froa the PERSIAN GULF to a point beyond BAGHDAD. For thia route, 

the discussion is confined to the PERSIAN GULF-BAGHDAD section. 

The SHATT AL ARAB River, forswd by the confluence of the TIGRIS 

and EUPHRATES Rivers at AL QURNAH, continues to the PERSIAN GULF 

and is the entrance to the systea. The portion of this river 

from BASRAH to the gulf was discussed in SECTION I. 

Consideration of military requirements precludes planned 

usage of the EUPHRATES waterway. Sustained navigation is 

very questionable because of the aeandering character of the 

river, ita shallow depth (2½ feet in many stretches), and 

unaarked channels. The TIGRIS River is the priaary inland 

waterway of IRAQ from its confluence with the EUPHRATES 

at AL QURNAH. It is navigable for shallow-draft craft fron 

BASRAH to BAGHDAD. Physically, the river is divided into two 

sections by differing depths. The safe low water draft on the 

section fron BASRAH to AL QURNAH is 6 feet. From AL QURNAH north 

to BAGHDAD the safe low water draft is 3 feat. Therefore, the 

lialtiag safe low water draft over the entire route is 3 feet. 

See Table D-4-b for detailed description of waterways. 

2. RESTRICTIONS 

One of the potential sources of trouble that would be 

encountered in any continuous use of the river to support a 

military campaign is the fact that the primary use of the 

waterways by the IRAQI government is for Irrigation. When 

water is pumped or diverted into the irrigation system, the 

river often becomes too shallow for navigation. Specific points 

of potential problems are at the AL EUT dam and a floating 

bridge at AMARA. The control of flow at the AL KUT dam is tbe 
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conditioning factor in Maintaining the exiatlng level of the stream, 

Should the dam become inoperative, the water level north of AL KUT 

would drop to an unnavigable depth. The floatiug bridge at 

AMARA, becomes an obstruction at low water. The floats settle 

into the river bottom and cannot be swung open to permit the 

passage of vessels. 

3. CURRENT OPERATING CAPACITY 

a. In addition to the potential restrictions to navigation 

noted above, the capacity of the locks at the AL KUT dam must 

also be considered. These locks can pass up to ten barges per 

day. This restricts the capacity of the waterway from BASRAH 

to BAGHDAD to a maximum of 4000 short tons per day. Normally, 

the average daily maximum tonnage through the locks is approximately 

2000 short tons per day. 

b. The journey upstream from BASRAH to BAGHDAD takes 4 to ó 

days during the period of high water, and 8 to 15 days during 

the period of low water. The downstream trip takes 3 to 4 days 

at high water and up to 10 days at low water. Navigation above 

BAGHDAD is very difficult, but small native steamers go from 

BAGHDAD to MOSUL at high water in an average of 15 days and 

return in about 4 days. 

c. A further restriction Imposed on the capacity of this water 

route is the limited unloading and clearance capability at BAGHDAD 

of the available equipment and facilities, and the congested 

narrow city streets. 

4. EXPANDED OPERATING CAPACITY 

Because of the factors detailed in par 2 and par 3 above, 

no planned expanded use of this waterway can be expected Dredging 

a deeper channel is not considered feasible. An> dredged portion 

would quickly resllt. 
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5. CONCLUSIONS. 

SECRET 

a. The TIGRIS RIVER with a capacity of 2000 abort toas par 

day can be considered secondary to land coaaunlcatlon between 

BASRAH and BAGHDAD. Control of flow of water Is required. The 

dan at AL RUT must be guarded to Insure that locks or barrage are 

not breeched. No engineer effort Is required as long as facilities 

are not damaged. 

b. Terminal facilities at BAGHDAD require expanding to 

increase clearance capacity of the water front area. One 

engineer construction battalion working 30 da/s Is required. In 

the event that the AL EUT lock is not completely destroyed, Its 

eperatlan could be restored by one engineer construction platoon 

made up of 40 selected men with special skills and equipment In 

30 days. 

SECRET 

J 



SE
CR

ET
 

I 

« 
i 

¿ 
a 3 

I 

U «M 
c « o 
0) 
o 

*0 u 
Wi Ò0 
« c 
*0 «I 
e «-i /-N 
cd ^ • 

(0 
d ^ 

Vi fl s 
a vi u> o 
>% o c vi 
s o 
u xi vi in 

^9 
-¾ 
«H 
0J f 
O 

t) m 
« CM 
(0 I 
a» O' 
> C4 

O jC 
00 4J M a 
«8 0) 
O *0 

g 
o 
U *-í 

<0 
O 4J 
v£> Kí .. £ 
Q> 
•o c 
3 O 
r-í 4J 
o 
C m 
•H I 

ro 
01 

g r o 
cd O 
M •H 
O >4 

Kt 
O' 41 
•-* T> 

••nm o 

o en 
AJ ^ 

-4 (0 

W tí 
• <0 

0) M 
4) O 
tí 
(0 JD 
U -H 
O *♦"» 

»-4 <0 
•H 4J 
U3 V4 i£ 
VO O' 

(0 
3 

m ts 
CM (0 

G 

s 
Me^-o 

s 

. « 
fl ti Xi 

O « M VI Vi 

VI I S B c 
O XI « -H -H 
n a oor-i — 
í " c »i o 

W >»D •i _ 
I) r-l X3 Z 
* c fl 3 

si1 «¿-sa asís se 

X! 
4J 

g 
CAM 

■O fl fl 
B • Va 
fl «C vi 41 

VI <U VI 

pS ë1© ■« sasal 

• fl O 
#0 

VI 'S Va 
« t4 Va B fl 
C • O fl' fl U 
O va fl V 

tta a DO 00 4a 
« « CO « o o oo^ _ 

41 XJ C TJ ■O e a -h « c 
fl VI C r-l O H 
Va « O TJ JO 
O VI B 

>> fl i* b 
00 VI O X O c B *H vO 4a fl 
•H O 0. 
U fl Va 00 « 
fl CV « Ja 
"fl X fl X 

U VI O fl TJ 
O <-> ¡ 

a cv ia o 
O B t> •H fl »-* 
3 O X X > 4a 
H vi u M fl 4a 

va 
4a 

O* 
a 

—ï >< 

2 

« a B 
va -a 0 

« va X 
m ^ a n X 
00 X > O 
^4 d d ^ a 

»-* *0 
•» *H 4) r^* 0 

¡2 S J oC o, m •< z M ^ 

4a 

Ilsâ 

¡il 
co g o 

§Ë 
Va « 
O > 
X O 
Ja X 

3- 

M 4» 

4» * 

Sx 

U m 
C CM 
4» 

„ a 
in « 

va «t TJ 

_ Í ¿J 

liJls 
2 3 J ^ m 

o o 

a 
o 
U 

g s 
2 
O 

2 

8 
O 

CM 

O 

« 

8 
« 
M 
O 

44 

O* 

} 
3 

M 

M 
O 

«M 

4«4 >, 

ï 
• -ri • 

. = >a VI ►* 
Va va 5 X fl X 
fl -ri O -rl 0 -H 
X O O O !-• y 
* I 

00 

fl 
__a 
fl vO « 00 fl 

i-a U u"i O 

S 

41 >%* o f-4 AJ »H 
O * UD -H H 
IA C d C B 

•V 1 n 
^ f- eu 
vO > J CO 
m r*. < j cm 

M 
o 

43 

S 

9 
X 
AJ 
M 

S 

8 

V 
C 
« 
X 

<d d 
O -H 

«H AJ 
tí «H 

52î 
O O 

i£ 

& 
2 
0 
AJ 
CO 

U 
J 

1 

SE
CR

ET
 



SE
CH

fcT
 

» 
r 

( 

c 

<0 
I 

a 

a 
< 

* 

O T) 
u 8 M W 
O /-V « « -o 
M DC <U 
«J « o 

60 « « 44 ^4 *0 W 
00 *4 a 
a en «a 

§ ^ 

>1 « 
•D 

g. 

S 0 

M 
O 

.13 

O 
O 
r* 

►» 
¿J 

co 
CO 

(0 
g.SS «OB'-' 

• M 4J 5 244 O O 
■H JE3 r-» «A 
4J <-iin 
Oh O' 3 5 4S -4 
• 5. « ^ 

a >> 43 M V **4 
C ^ V.s*. 00 3 «H m 

o jÿ <n 
‘1)0 

-¾^ 

s o o 1 aM 
cn « co 
3 

a ►s'-' >> m ** 

« o 2.x 
44 44 « « OH 
h « f ^ « ti a O' 
a ■ ¿ 
O h h b o> o s 3 -4 

■a 44 « o 
a o 1-4 u oo 
« S ° o -3 ■d -h » o 
« *0 -4 O «n 
d * co 
S 4J C M 
OMC Ü 

ui a X S «2 

J 
L 1 



< 

U 

—I a 

3 
H 

I 

L 

H 

W < 
u u 
^ M 

O j 
< 

M H 
J 2 
•J O 
O ivj 
oí M 
H c¿ 
5 O 
O Æ 
O 

a: 
w 
m 

O 2 W 
2 U > 

W H H 
^ 

< U3 
(/) Q 

gp 
M lu 

3 

l£ 
Is 
o 

EC 
Q K 

s e 
> o 
M M 
02 2 

K 

H 
(/) 

ë 
< 

O 

a. 

si 
C/i 

•o 
0) 

e 

T3 
0) 
u 

C 
2» 

<0 
»H 
U 
(0 
> 

CM 
CM 

CO 
Cvl 

Ç 
o 
ro 

X) 
CO 
•H 
U 
CO 
> 

CO 
CM 

CM 

O 
O 

JÛ 
CO 

M 

O 
CM 

O 
o 

X) 
(0 
**M 
»4 
CO 
> 

CM 

m 
CM 

o 
o 
CO 

x> 
f0 
•H 
U 

> 

m 
CM 

VO 
CM 

O 
o 
rO 

CO 
•H 
Vi 
CO 
> 

x> 
CO (0 CO 

M M Vi 
(0 « « 
> > > 

NÍ 
CM 

3 3 

3 3 

O 
CM 

O 
O 
CO 

m 
CM 

oo 

O O O 
o o o 
co co CM 

8 

V 
Ü 
e 
cO 
U 
u 
c 
w 

CD 
V 

o 
o 
So 
i 
o 
o 
CM 

OJ r-l 
a» a> 
00 c 
t) c 
a> co 
V* 
a u 

o 
< 
u. 

kJ 
< 

I S z 

•o 
0) 0) 
oo c 
•o c 
0) <c 
V* £ 
o a 

o 
< 
Ué 

r-i •V 
co <0 
1-C 00 
4J *0 
M 0) 
co »4 
P4 P 

o 
< 
U4 

< 

I 

5 
h 

J 
< 

o 
o 

►J 
c 

ON 

o 

< 
to 

< 

00 

5 to 

O' 

O 

CO 
V4 
D 
iJ 
CO 
Z 

< H cn O 
M to 

CO 
V« 
P 

CO 
Vi 
P 
4J 

s 

cO < 
Vi Vi 
P P 
U Ai 

§ S 
p X 

î ë 
M O' 

'S. i 

<r 

•Jr 
r—I 
vO 

v£> 
00 

to 

CO 
CM 

O 
< 

►J 
«< 

oo 

•>o 

r^. 
CM 

to 
§ 

P£ (£| VJ 

I Î s 

co -i 

in 

sD 
oo 

co 
CM 

J 



SE
CR

ET
 

i 

( 

■o 

Ü 
q N s a 
z o 
O X 
u 

p is 
- H 

W O 

X g 8 » 

8 

ë 

X 

•o 
w ï 
c 
s 

¿ 2 ¿' 
ro mm 

*M »H M 

/-N /"N at a at 
in in m o o • • • • • 
fvj m M CM VO 

/-S /"S /-N ta a ta 
o o\ o o o' • • • • • 
Mf CM vO Mf CM 

/-s /"s a g a ia 
W O N-/ O W 

mm m mm • • • « • 
m "«i vo co 

g 2 5 

■s 
•H 

m 
•o 
c 4 
00 
c 
0 

CM 
sO 
CM 

« 
¿C ë 
I 

u 
J 

J 



UNCLASSIFIED 

? • 

CLASSIFtCATiON CHANGED 

to: UNCLASSIFIED 

¡iiBÄTfiÄÄWfS&i 
. — 

UNCLASSIFIED 




