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‘Gemeral . . .o

i'_;fearactavm FACILITIES oF YUGOSLAVIA},

l 0 I N R O D U CT I O N S

. L;1W=ceneraiff"

Scoce.~ The curcose of this report is to present all significant aspects of 5
, he Yugoslav petroleum economy and facilities pertaining thereto. ‘The brevity of
the report may be ascribed to the relatively. unimportant nature of all branches ‘
'-of tne petroleum 1ndustry in Yugoslav1a , | . o

Produoing.‘ While a large area of central and northern Yugoslavia is a Ter-_‘-
“tiary basin filled with strata comparable to those producing oil in Austria and :
'-Hungary, fifty years of sporadic exploration, prior to the outbreak of" the present"-
- war, had failed to develop crude productioniof significance, However, it should =
' “be noted that until about 1933~ 1939 petroleum exploration in thpslav1a was in the
‘hands of local companies, all of Wthh lacked adequate technical bQCﬁground, cap-:
1talizat10n end erulpment ey . , , L

_ _The lack of" 1nt°rest of major comnanies in exploratlon in Yugoslav1a may,
- perhaps, bte ascribed to the obscure title situation, perhaps the most difficult ,
- and unsatlsractory in &1l Zurove,  Iowever, apparently the war made. the title sit--
- uation of secondary ‘interest. to the Germans for early in 1939 the Gewerkschaft
" “Elwerath of Hanover, GCermany, Operating under the name "Jugo-Petrol", obtained
. petroleum concessions in northern Tugoslavia and 'it has been reliably reported.
‘that they discovered commercial production on their ' Goilo structure (a) in. 1941
It is estimated that croduction from.the lmeratn concession currently amounts to

| }'r.'sone 1,000 barrels (b) 8 -day. .t

=y Refining.- There were only tnree refineries in. Yuboslav1a the skimming and
. lube plant of the Standard-Vacuum of Croatia, Inc., located at Bosanski-Brod,
- with a ‘crude throughput capacity of 100,000 metric tons a year, 2 llO barrels (e)
~a -dayi thaet of the Jugoslovens?o Shell dionlcarsko drustvo, &t Capra affiliated
with the Royal Dutech Shell group, a skimminO.and Jube plant with a crude through-
put cepacity of 43,000 metric tons a year (907 barrels & oay) ‘and the gkimming
plant (no Jube facilities)of the independent Ipoil- dionicarsko drustvo, located
at Osijek on the lower Drava, Wlth a crude througbput -capacity of 20, OOO metric -
tons a vear (421 barrels: a day) None of these plants had cracking fac111t1es.~‘
_ Intelligence has reported that a fourth a new refinery, with a capacity ol'about
50 000 metric tons, is loceted at omederevo o T S

S Supplies.- Supplies for the refineries, suoplementing the small 1ndigenous
orude ©0il production, normally ‘were obtained by barge from Rumania, These were.
transported up -the Danube and its tributary the Sava, During a few months in win=

;;:ter when the rivers were frozen, and in autumn ‘when there was low water on thel[.;“i
.. Sava River, railway tank cars were used for tne haul frOm ?umania

- Distributing.- The peace time consumntion of Yugoslavia was onlv some 150 OOO"ii
_metric tons & year. (l 125,000 varrels) and distributing facilities wWere corres-. =

‘7;-pondingly Limited, The entlre storage:-capacity of the country amounts only to = -
~some 200,000 N3 (l 260, OOO barrels) ‘of which some 120,000 ¥3 {756,000 barrels). are_ _
. Jlocated at the refineries - There were no. service stations and only about 250 curb

pumps-in the country. oducts for many interior points ‘were distributed in cases .

and steel drums.r.r \i_ Dap PR | R SR ;_ yi
a- Doxestic su lies.- A table and graph Shouang domestic petroleum.supplies in |

'”Yugoslavia for 19%8 Is shown on page 8 = o Rt o .

{a) The Goilo field is shown on the’ ‘map on pege 12, SRS -
(b) Wherever: the word "barrels" appears in this report a barrel of 42 U S gallons .
: is meant, S e o = S | | e S e .
(c) A calendar day. ““f*-:f--~"




o B = DITRODUCTION . o
S AT 'Petrqleum.supplies;‘f'QQ,;;A-~

Domestic.Petrolsum Suoplies, Yugoslavia, ¥Year 1838 o

. ?i{sished Froducts (s)

~In Metric Toms - - . In Barrels -
— | mefinzrTy .| Refinery | |
Products . - | Imports:{Production* Total || Imports Froduction*| ~Total

W

Gesolime | 18,304 | 25,810 | 41,814 122,230 191,325 | 313,605|
erosine | Tolaas | es,e10 | 33,285| 58,637 | 190,875 | 249,262
S Tmiacel 051 1oo1atcseyt Lo ot o llroses | Lo an | s sse |

/Dggi?l,o?l;‘-léfﬁ-a§- 38,524 | 52,702 20;570 266,430 | 393
{outing Oils| 5,779 | 13,116 | 18,898| 48,342 | 98,370 | l«1,7.2
ases BRI SRR - 1y B8C R R EERR - O
finwex | - - -
a1t | s,830 | .80 | s,010| 86,975 | © - 600 | . ©7
ner Products | . 5. - &35 | 483 37 3,285 | 3,3
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% Prom artificial crude and indigenous crude. OF the latter, pro-
duction in 1933 was;‘gross——l,033-metrio‘tons‘(7,748 barrels),
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IDENTIFI”ATION OF PQI.SIPhL COIthlLS 0PE nAI!NF IN Yuoos LHVIH;Ifo°"

*

| AFFILIATICNS OF COLPARY

lddres .of_“ead uLtice *=
- of Company |

awes of oxner rlrms1;f

'majoritj Interesta or Conﬁrol

_Aadress of T
| Owner Firms = -

”["‘stra" dionicarsxo drugtvo

| Béograd,{Kneéév75pom¢nik15

.iFnoenwx Cll

Tranbport Co., Ltd

'f;London:;j.;¢_~

'Ef"Bitumen“'. rvatgﬁo Dionicko Drabtvo e Is-
| koriscavanbe uemnoa rlln& l UlJa T

”-;ggrgb; Ilica;5}uj"

*#"Bitumen"_ﬁ | |
. Drustvo Za ISKOr*Scavanse ”3¢nag‘_“*
'7_llina X UlJa — B

rvat “o Dlonim«J

Zagrebj ?C;;5,

| Gewerkschaft aax-sr;gahab-ig

Wien, Gusshausstrasse 28

”{GewerRSchaftfRéky;Danubigwj

- Ipoil dioniarsko drudtvo

7]Ivanov

Co._énd;gstragdﬁd;f; '

- Beograd -

' Jugoslovensko Istrazivacko, Akionersko druStvo

a;Beogradgv7

-?aStandardQQii-C¢mﬁaﬁﬁfrw;inﬁj}f¢=T'

. Mew York

. Jugcslovensko ShellldidﬁiéﬁfskonfQEtvo77

The Royal Dutch Shell group

London

fﬁxedjumuTS{o Petrolerko dicnicars o drustvo

agen, oajera wilsa s

- Selnlca

 ledjumursko Petrolejsko

dionicars o drustvo

Selniea’

"”ZQ"Wethpn" dionicarskoidruétﬁbf(af'

gveb Ilica 53

f-:"ruethan" 'dionicars 0 drustvo

Zagreb

'“ﬁ«ff?anonia;

druftve za zealjlno ulje

ff Beoqrad

,;Paﬁdnid drustvo a& °enljlno ulje

Stomterd-acum of Grostis, Ine. (o)

’ffaagreb humiciceva ulica 5
‘BgQgrad_-»al ta nkademije Fauha"

“faoconv-Vacuum 011 Co.

- :

_-Beogred

~Sumediska ¥reditna Banka

‘Yljenik Petroleun dionifursko druftvo ~

| Zagreb, Ilica 5

h Ul;ln Ilik Uetrolpw dionl\é'}rs}‘g |

drustvo

.-“.--._

) istribution 0* bLtane gas__?5 '--- 5 |
) han@pd o this nzme April 1941 by orde; of

| raﬁtian{gbvernment;

. Formerly Standard-Vamcuum Cil Co of zugo lLVl& Inc.;{f'."

D
o
5l
R
s 0
N
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Beograd

Sew York o in
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IN”RODU\.,‘I’ION B T
: Oneratlng companles SRR

Companles oneratlng in YugoslaV1a.— The maln companles oneratlnc_ln YUgo-

 siav1a were the standard-Vacuum of Croatia,. Tnc., affiliated with the Socony-

Vacuum 0il Co.; Jugoslovensko Shell dlonlcarsko druStvo, affiliated with the Poyal :

. Ditch’ Shell group; and the Gewerkschaft Elwerath of hanover Germany, oneratlng
- under. the name of "Iugo—retrol" and owner of the large- Detrolpum.concpsswon in

northern ﬁugOSWav1a.. «~ -table 1dentlfv1nv the main companies which operated in

~ Yugoslavia is shown on. rage 10, The available information covering kev pprsonnel_

as well as more detnlled identification of the SoconJ—Vacuun1Oil Co.; Tnc., and

7~,;thp “oyal Dutch helT group afflllat s follom_-( al:

”fStandard—Vaouum.gi Croatia;~Inc."

| Officeuaddress' Fumlclceva'Ul 5, ‘Zagreb
Qwnership: oocopy—vacuum Cil nompany,_*nc;

Pre-var operations: Fetroleum refinery producing g'sollnp (aviation and motox),_

‘solvents, ker051nu, gas and diesel oil, low grade lubricating oils, fuel
© 01l and . snhalts,, The company- ovned. 1nd overated refinery was locatpd at .
L‘Bosanskl ~Brod, on the Sava River., Storage, distribution and murketing of
- Tinished petroleum products which were obtalned in greater part from thp
~Brod- rﬂflnary Bulk - DlﬂntS‘h Te located at‘L]uleqnu, Kovi- Sad Snragevo_
" and Zegreb, | - - E
Kev Dre-w 2T, Darsonnel Amerwcan3'=(l) F;qM. bmlth DerCtOT and M nager Socony-
Vacuum 01l Compz nj, Inc., 26 Broadway, New York N.Y, (2) E. G. Glover,
- Assistant to Manzger, U. S, Navy. Yugoslav1ans (1) L. Sorger, nSSlStdnt‘c
- to- ‘Manager, Yugoslav1a.(2) A. Maletic, Sales Manager, YUgoslavla. (5)
ML Dostruznlf ¢551stant bales Manager Vunoslnv1a. o ST

'Jugosloven5k0 She11”dioniéarsko'dfuétfo'(b)

 WéfﬂjIn llstlng the 1ndlv1duals who havp baen 335001ated W1th the varlous oil
. companies, it. should ‘be undprstood that these. 1nd1v1duals may be looked to'

ﬁ‘ffor 1nformat10n of: p0551ble ‘value -in their: re8p°ct1vn fields, but insofar S

-§ as concerns' the non-Amerlcans no - 1mp&gcat10n should be drawn as to their
' nolltical sympathlns or- afflllﬂtlons.‘ B ‘

,(b)ffInformatlon reouested but not yet recelved
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2.0 PRODUCING
2;1"SUMMARY57V1"

That part of YugoslaV1a Wnich has oil pOSSlbllltleS constitutes the south-"

'Lerwestward exte131on of the Pannonian (lower Pliocene) Tertiary basin of dungary.:

Here a .series of. iertiary sediments, rangling in character from fresh—water to

of;jmarine, and in age from Recent.to Eocene, overlap ‘the Yesozoics and crystalline o
- Paleozoics of the Central Dinarske and ¥astern Alps and the YWestern Balkans.,

Deposition of the Tertiary sediments has taken place around. outliers of the
older rocks and within reentrants of the mountain front. This accounts for the

~variable lithologic character of the formations and has produced a set of condi- ‘4"
- tions which ares: not unfavorable to oil acoumulation. - Under these conditions of

dep081tion, one could expect lenses, wedge-belts of poros1ty and a variety of

‘ -‘e,stratigraphic traos, in. additlon to compress1onal folds and faults,

Structural folds are present along the mountain fronts The lines of fold-'

ing ‘trend northwest-southeast in the southern part of -the area, changlng to
" north-south and then to northeast-southwest in the extreme western part of the-
‘area, These trends are governed by the encircling, buttressing rocks of the o
- mountain . chain, Considerable faulting accompanies the folding in most of the =
. known structures which lie close to . the mountains. The alluvium-covered plalns :
" to. the north would seem to offer good prospects for other anticlinal folds o

buried beneath the mesking fornations -Such- folds, if present would be less e

g oroken and faulted and thus better 011 traps.

waultins and exposure of 011 bearﬂng horivons by erosion has produced nu--7

Hprerous 0il and gas seepages, These surfece shows occur in beds ranging in age
~from Recent to Eocene and are found both in the v101nity of the folded and
'.faulted older rocks of the mountain uolifts and in the less: disturbed plalns

DeSpite fifty years of sporadic etploration and drilling, no- oil productiond‘

;W‘of 81gn1ficance had been discovered in YugoslaVLa prior to the war, most of the. .
" producing sands discovered up to that time having besen of relatively poor poros- '
- ity. However, it must be noted {1) that until about 1938 petroleum exploration

in the country was in the hends of small local compenies with inadeouate tech-

h'nical backgrounds, capitalization and equipment,: (2) that development largely.

‘hed ‘been carried out in the areas of seepages 1n the - v101nity of the older rocks

| on which the Tertiaries rest unconformably, ‘and, *{3) that although some deep .
-~ wildecat tests had-been drilled to the crystalline rocks, the: stratigrathic;;
ifllmits of the 01l producing horizons had not yet been established S

Thus, while the 0il prospects in Yugoslavia do not warrant wartime efforts

to- develop petroleumn, - Judging the area on regional.geologic: ev1dence it appears-
. that further geological work is warranted, -particularly in.:the less disturbed - - B
“part-of the pasin north and east of the mountains wqich is part of the promlsingi':‘-'
Z:Pannonian (lower Pliocene) basin of Hungary. T S S o

1;];'2.2 jSTRATECiC]cowsroERATIons_3j7{‘°‘

REAY

“Value to enemg - The current value to the enemy of the produ01ng fecilities

. of Yugoslavia is limited by the fact that the quantity of crude oil ‘available, =
ﬂ,estimated at 1,000 barrels a day, is small, However, the location of ‘the fieldS‘ B
“in a highly strategic area and the fact that ‘local refineries are available o
.. make this small production important out of ell prooortion to the quantity pro-f'¢ i
-:\duced ol ‘ ’ : L R » ST | AR

P0851ble vedue to Allies - Even ifthe enemv should fail to destroy the

\g:,local refineries before retreating,,which is- considered unlikely, tnis small
f?“roduction would be of no great value ‘to. the Allied Forces. t :




14 - PQODUCING
History

Imoortance 1n normal times.- ‘There was no productlon of. consequence in

=Yugoslav1a pefore the outbr
~crude oil production 1n Yugoslev1e may be a very important itsm in the econo y

'_of the countrv.._“

| Wartime use.- Tnere 1s no - doubt that al

sax of the present war, - The future development of .

of the 1ndigenous production is

‘rfbeing fully utillzed w1th oonseruent sevinp 1n tranSport

ffects of damage.- It is difficult to destroy producing fields by bombara-'l'

‘ment.

[ooeratlons, likewise, would hdrdly be worth the effort involved,

“Certainly in this case the effort wuld hardly be worth while,

Sabotage
As regards

- enemy denial operations the enemy may be expected to destroy the pumoing equip~

ment,

gethering tanks, ete,, but 1t_1s not likely that he WIll attempt to de-fﬁ

stroy other than the larger wells

'ﬂ 2}5.

w 9'_3_'*. o1 ‘oz'»em‘z‘m-:sj |

‘From 1884 to the middle of 1940 a total of 200 wells had been drilled for

0il and gas in Yugoslavia, .
exploit the small oil fields.of the Medjimurje (}ur Island),
the Vura and Drava Rivers in northeastern Slovenia; o
produotive gas fields in Croatia, 20 were drilled in the "Flysch zone" of Bos-

. 0f these,

134 were wells drilled in an effort to-
the area between.
12 were wells.drilled in

“‘nia, and the remalnder were scattered over the country, usually in efforts to

exploit ‘local seepages.

The greet majority of these wells were drilled to

‘depths of less than 500 meters (1,640 feet), and the deepest well drilled in.
~ the country to the middle of 1940 ieached 2y OOO neters (6 60 feet) r
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Tne Medgimurje (Nur Island) fields.- Tnere are

two small 0il fislds located close tOgether on the =
peninsula at the confluence of the Mura and Drava ;33;.H‘:
| Rivers, which. ‘aré known as the Kedjimurje (Mur Is- .
' land) fields.
| drilled in this region in the last 50 years,. ‘the

‘Even though over 100 wells have. been

yield of oil has been so slight as to be practical~§-,
ly negligible.\ In various other parts of this ares,

on the basis of 0il and gas seeps, tests have been
{drilled to the supposed oil beds with slight or no-
results; thus, nowhere in: this area has a field with‘_
commercial produotion heen found, and before the wer,

?drilllng ectivi y had ceased. S : , .

™~.

.

U ROPRINICA

,early in 1941 in a well - } ‘,_‘;
.| estimated to be good for about

1350 barrels per day..
N
. covery it.was estimated that production at Goilo.
| would amount to 1,000 barrels per day (47,400 metric.

@2 1 SELNICA . OILFIELD
2. PEMLENICA’
3 LISPE.S i
4 LCVASZI "o
& Ol 20ME ’

LR |

o 2 a

¢ 2 4'»; ]
Lt 1

[ s t‘ i
l')dv

b 8 IGMILES

L MAPOF MUR ISLAMND |

"?.near G01lo,

~The Germsns are’ reported to have made a discoverj
rilled at Gollo, Croatia,.

southeast of _eereb
The cil occurs in a Tertiary.

formation at about 4,000 feet, Based on this. dis--s

| tons per year) in the last half of 1942, and 3,000 .
This estimate was later. .-

).

considered high but it seems reasonable t0 assume

ibarrels per day in 1943 . (a

that a production of 1,000 barrels per day might ‘ﬂ«a-
_;»eaSily be developed: on the known structures in Vugo- o]
e e slavia during 1943, LT
eypenditures for drilling on the part of the Uljanik, Bitumen, and other Vugo-"j‘
slav companiesgs tend also to substantiate this- belief,
whicn sroduced aes,l

‘Recent reports of large scale -

A structure at BuJavica
was tested for oil w1thout results.i_'

"l(a) After the above wes written R
‘drilled on this structure end that they were. producing at the rate of 73 OOO_r;. g

Intelligence reported tnat 13- wells had been o

metric tons a year or l 520 barrels e day in 1944
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‘“*16 - promicme
o Oil p0351bilities

'3;4.,"crL POSSIBILITIES IN YUGOSLAVIA (a)

| f2;4;l *General Statemenffi,jf_‘

L Tven w1th the most favorable interpretation the oil possibillties of YUgo-‘f
'flslavia offer little hope of fields oomparable to those of Rumenia or other areas
- in the foreland of the Carpathian arc. - Although the Dinareke Mountains have
- 'llkerse a foreland of oil-bearing Tertiary, which contdins the Albanian oil

. : flelds in’ Yugoslav1a thls foreland lies beneath the Adriatio Sea.

: Geologic ev1dence suggests that the exten31on of the Uppel Tertlarv Pannonlan;,f‘

1‘LBa31n from Hungary into northeastern Yugoslavia 1s the area of greatest promise
~for the discovery of oil: fields. This region, in YUgoslav1a, contains strata

- which have already proved prolifically’ oil—bearlng in Fungary, and the struotural-”d

~ “trends which contein the Hungariesn oil fields are prolonged- into this area of

- Yugoslavia. It is in this Tertiary area, also, that the small YUgoslav1a oil
“flelds at Selnica and Peklenlca are located _ _

ANTICLINL AXES I LATE. TERTIRY INCLLIONG UPPER On/bOCE‘Vc o ary. format ions, but still warrant ing ex- .

U eovER - " ploration, is the Flysch zone of the :
,‘M%AI»Qf;:_g%gﬁgggggggfmms  Pannonian Basin, which may contain suitable -
=g el WP OLO PALEOZOIC CASTALLINE ISLAND wouaris - gouree: and. reserv01r beds. Tectonioally, .
;;mtﬁﬁaﬁsk_ - | i this region is controlled by the folding. of ..
TN f‘swoﬁﬁf'\\ .~ 'the southern Alpine and Dinarske systems
=T N T L, oo in the prevaillng Alpine trend. The folds
. ‘—"':/ "/.i‘ BRI, '\.__. ,__,-l . )a ( -
e N R N A O, ~thus formed in the Flysch zone ‘are cormonly
Tt N T %@mmd, TR Nmuzl fﬁ '_1accompan1ed by faults and may have devel-
TP T e N/ ~ oped very suitable structures for oil and
LR e g ~ . gas accumulation. HMost of the oil and. gae j
AR T e ON T wc - shows known in Yugoslavia are in this

FE *‘a{«.aw‘ amnwa:,i;;asgp\\ f““’“'t.:"Fleoh zone -in the northern part of the.f""

5?*** s SRR .:country, as noted below.
. FOLDED STRUCTURES IN THE SOUTHERN BORDER 20NE | '
| OF THEPANNONIAN BASIN .~ - S The Pale0201o and Mesozoic ranges of

"»-the central Dinarske Alps and the. Yugo- -
o | | o L ‘slavian portion of the Eastern Alps are 50 -
| intensively folded and metamorphosed as to 'be prohibitive of 0il accumulation,
“and’ the area of the country whloh falls 1n the Western Balkan ranges ie eimilarly
impossible for oil s \ S it :

' 2 4 2 Oil in the Flgech of the Pannonian (Lower Dliocene) Ba81n

| oome further detail may’ be noted in regard to the Flysch zone which lies
.along the inner edge of the. Dinarske Alps. Its southeastern limit is in the

- Majevica Range between the Tinja and Drina: Rivere ‘where the Flysch is faulted

down against the Paleozoic. The early Tertiery mountain core is surrounded by

' Less attraotlve than the Younger Tert1~.‘"'

~late Tertiary which overlies the folded pre-Miocene Flysch., To the south of the. =

Majevica Range is the downfaulted late Tertiary basin of Spreca. In this basin

" lie the salt- bearing lenses worked at Tuzls. Most of the basin.is occupied by

- folded Pannonilan {lower Pliocene) sediments, Neither -the ‘lignite mines in the

;QL{;; Pliocene nor the test holes and workings of the salt beds show any traces of oil
“-*fj}j01ls shows are llmlted to the older Tertiary of the Majevxca Range. o

The hOpe of oll in the MaJevioa Mountain region began with the first diecov—,

'73‘er1es in-1896, - All 0il occurrences lie‘at the southeastern end of the mountains
in the area east of Tuzla, but are not oontiguous. “The best known localities are °

r_Rozanj, Tavid and Lopera. At Ro%anj and Tavid shalloW'tests ehowed numeroue PR f;jf
_oshows of small quantities of light oil T A Y . T

‘1dj(.) Based on -an article by L. Sommermeier "Die Erdolhoffigen Gebiete in- Yugo-lfr
o "slaWien"' ‘Oel und Kohle, No. 40 pp. A06 414 Oct 22 1940 translated bv '
',r_Dr. G. D, Johnson. PR, T T TR Y '_{
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'Oil.occurreneesl'j i

5 Oll shows on a structure in the Oligocene east of Tuzla dlrected explora-;
tion in. recent years to that region., Several: deep wells, the deepest 6,500
feet, were all without startllng results._ Initial daily production of lOO :
‘liters scon fell off and was followed by a strong flow of water, Nothing is B
~ known of the geological results of the more recent deep tests at Tuzla. It is.
certain that tne wells did not repay thc expense of drilling. So long. as no
other factors contribute, the Majevica folds must be consiaered unxavorable
*structures for productive oil flelds. SRS : L .

df3;4r3 ~Indications‘i§'Otner;Areas

o Asphalt and heavy oil in the headwaters of the Morava -‘In the Norava Valley
- 100 km, south of Ni3 are. e Upper Cretaceous and zocene bituminous shales and-
limestone lenses completely unfolded in the crystalling rocks, Where the rocks
are most bituminous there are 0il seeos but the very nature of the occurrence
precludes any tnought of an oil flbld “ o ,

01l near Vempazar at the west end of Leke Shkodres - The 011 occurs in
what appears to be Iriassic (Werienian) veds, Several shallow tests. yielded

'“'nothing., If the correlation is correct, thls is a unique occurrence; but prob—,

ably a confusion exists and the oil- bearing rocks are really Tertiary Flysch
similar to occurrences at the east end of the lake in Albania, In both local-

'\;itles tectonlc condltlons indicate the improbability of any commer01al oil field.'

_ . Oil in. the Oliaocene coal measures ‘near KakanJe - Traces of oil are found ’
. here in coal mines in fresh-water. Olipoc ne, - Two test holes went into the un-
“derlying Cretaceous without results. It is not known whether the tests tnrew
any lieht on. the source of the 011 SR . : . , o

; ASphalt de9031ts of the. Dalmatian coast - ASpnalt beds in tne coastal re-
“glon of Dalmatia result from. impregnation of Upper Cretaceous limestones, dolo- o
mites and shales. The occurrence leads to. the assumptlon that asphaltic oil

" is locelly introduced into this series of rocks. It is of. geologic interest

" "to investigate whether there 1s a relation between the asphaltic limestones. and

- oil deposits, and whether ome could count on finding’ oil- produclng norizons.‘f
- The prospects do not appear to ‘be good 81nce the anticlines are made up of -

- Cretaceous and Zocene limestones and the . synclines of Flysch, TKevertheless,
" since we are dealing with regular undisturbed folds and oil sands might. be found
" in deeper - parts of the folded complex, the chances of oil in tnls zone: are. still
-undetermined : | SRR L L ST i

2.5 OIL OCCURRENCES OF THE MEDJIMURJE (MUR ISLAND), YUGOSLAVIA =

2.5.1 Historical Sketch (a) i |

04l seepages at Peklenica, in northern Yugoslavia, were known at least as
~-early as the end of the 18th century, Industrial exploration was begun about

1880 and several cycles of. development took place. Between 1899 and 1905, W,

Singer, with the help of the unbarien ‘Government, drilled 31 wells, The data
on these wells as presented in the flrst editlon of tne ngler-_oefer'appears, T
in the table on page 18, . el . : - .1,'" o : LT

Early ln 1939 a German company, Jewerkschefu lwerath, acouired control of the‘d

"“fn;Nedjimurje area and after some preliminery work including a soil enalysis survey,;i;

(a) From a translatlon by Y¥r. F. von T<“storff of the Socony—Vacuum Oil Co., Inc.,i
.. 0of ™Das. Erdslvorkommen der. Murinsel (Jugoslawien)" by Dr 'rer. nat K Egon
thm§ Geologist of Jugo-Petrol Zagreb : |




ST 31ﬂg°r.~e¢lj‘__
Dr;lllno and Proauclgg Results of Swnper.Mells-":""
DT MR IR ‘,‘011 Yield |
well} ' | ~Depth .~ | to 1905 | S e e
CRolb Locatlon in meters Year | E5_\ ,Oldest roks ‘penetrated

A'l‘i elrica Valley ] 491.0. 1899 S pannonian (lower ﬁllocene) and

v | - o T Mediterranean 1T (1locene) |

_2_ﬁEastern Selnica ] 809.0 1900 | 0 13.8 pannonian (lower Pliocens®

Sl & N | Mediterranean 1I (Alocene

;;5"11mber Yard N/31de '210;0 llQOO | .45;0 | jower Pliocens

4| Timper Yard S/side 112.0 1900 | 232.5 jower Pliocene

-5 ‘Selnlca valley 778.7 1900 '54.0 |Pannonian {lower Pliocene!

) SRRt I ' o IR Nedlterranean 1T (Ilocene)

6 ‘Timber Vard'S/side 177,0 | 1900 | 63,9 Jower Pliocene |

7| singer. ‘shaft 174.67 1901 | 924.6 lower pliocene : |

3 Streﬂt an ‘ursko 549.7 1901*‘ 1.0 pannonian (lower Pliocene) and :

0 FIIT Lot veaiterranean Il (Nlocene

| _9-j51nggr shaft _,206.2 “*1901 - 504.1 | lower pliocene .

10 mastern Singﬁr shaft 510.0 | 1901 P | pannonian. (lower Pllocene

P R B EE Mediterranean II (Nlocene

11 Singer snaft  178.6 | 1901 | 248.9 lower Pliocene.

| 12_‘anoer shaft - 168.4 | 1901 | 7007 lower Pliocene -

o l§‘jSinger‘snaft__ 219.0 -  .1901__'* g7.1" | lower pliocene
14| Singer shaft 186.9 | 1901 | 162.4 | lower Pliocene
- 15| Singer shaft 183.4 | 19011 128.3 lower Pliocene
16 ,Singgr_shaft‘: 062 4 | 1902 ol 6 ‘ lower Pllocene 

17 | singer shaf® - 258+2_‘6,1902 74,9 1ower Pllocene’
18| singer shaf® N 1710 | 1902 404, .6 | lower Pliocene
19| singer shaft 174. 6._.'1902‘ 516.5 | lower Pliocene

20 Singer shaft ©s01,5 | 1902 2.‘ 4.5.’lower Pliocene

21| singer shaft Cop0.2 | 19024 lower pliocens
‘  32 Singer,shaft 1 203.2 1902 | 1.5 | lower Pliocene'_'
53| singer sheft  191.,0 | 1902 z.o[‘"1¢wer,pliocenef

24 Singer shaft ©1e6.9 | 1902 ]'_175 '+ |lower Pliccene

55| singer shaft 20,0 | 1802} 15,1 | lower Pliocene
'.f26_jsinger.sha;t . | 1179.0 \_;1902'* 301,0 | lower Pliocené‘

’27f.singpr;snaft ”'J,jxlao;aj_  1902 7.7 | dower pliocene -

‘28 ‘Slngpr shaft 5Q343.0 ,"1902 _ o flower Pliocene
f  ,29'[Oppos1te Tlmber Yard 1‘397;55 1904 o 2.1 'lower Plioceneif{
ff: 30f~Singer shaft yard ] 733.0. *leOéﬁ R | Pannonlan (lower Pliocene)and

R R | SRR lMediterranean 7T (Miocene) "

L 310 Selnica Valley | ..802.0__71904'-” s pannonian’ ( Lower Pliocene)anc

S R S Nediterranean 1 (hiocene
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PRODUCING . - 19
‘Raky wells ..
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| Geological summary

_drilled a deep test during the same year. ‘I‘his well 1ike its predecessors was
‘unsuccessful but obtained traces of light oil. " Gewerkschaft Elwerath, Operating
under the name "Jugo-Petrol™, is reported to have ‘subsequently drilled several

sreller wells in the Med;jirmr,je area, Production from one of these was renorted
Vearly in 1941 as being 30 barrels a day, or about 1, 500 metrlc tons a year.‘ o

2 5 2 Geological Summary

The gnological formations of this. oil district are of Tertlary age and are
reported to consist approxn.mately of the seouence shown - in the table on page 21
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: Stratigraphy
= ”aVSfrefigrephicrseCﬁionfin‘Nortnern;Yugoslavia
3 G e Thlckness
Age Description ‘Yeters
;1_ Upper Pllocene-;'n , Send and gravel Unlmportant
Gt ;——4----—DlSCOﬂfOTMltY*-—--—-- s |
o Wuddle Pllocene.  Fine sands and clays w1th llgnites 'BOO
(Upper Papnonian) = . Gray merly clay with sand lenses: S
(Middle Pannonien) {o0il zone of Peklenica field) . 200
. Lower Pliocene:’ - Interbeddsd clay marl (a) and fine B
g e T ' SRCRENTS T AR micaceous sands and massive clay _
k S . marls 0 0 : 250"
-----e-—Angular Unconformity——--a--- o

Middle Miocene ~Marly shales with intercalated .

sands and llmestones QSijius;'

_ ihe 011 hcrizon at Peklenlca occurs in the lower Pliocene (mlddle Pennonian)
At Selnica the oil is found in an older formation, the middle Valenciannesia stage
.of -the lower Tliocene (lover Pannonlen) ‘Some exploratory wells penetrated por= .
tions of the underlying middle Miocene béds {Tortonian or so-called Iedlterranean
IT beds):bup;uuunout succeeding in discoverlng COmmer01al productlcn.

- Both of these" oil flelds are on an anticlinal structure whlch is closely re-

lated to the structural systenlcontrolllng oil accumulatlon in the Lispe and

_ Budafapuszta fields of Hungsry (Figure, pagel4:) "The structure of Selnieca fleld

'is interpreted as being antlclinel but complicated by cross fasults (Figure, page

'20) which have produced small, separated ‘reservoirs, Structurally the Feklenica

0oil field is represented as being monoclinal (Figure, page 21) from which it msy
o “be 1nferred that the accumulation 15 1n part controlled by plnchan-out of oil
e ‘sands ' A L . : .

©oe ; e
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CIENNESIA-MARL (LOWER PLIOCEME) IN THE -

CROSS-SECTION OF THE PETROLIFEROUS VALEN" :

. CROSS-SECTION THROUGH THE SHALLOW WELLS AT
PERLENICA IN THE DIRECTION OF THE AXIAL INCLINE

' PETROLIFEROUS MIDDLE PANNONIAN (LOWER

" STRATIGRAPHIC CROSS-SECTION OF THE

TRAKY 2-SELNICA WELL [ACCORDING TQ A MOOS) |

2 5 3 Crude 011 Productlon_‘

© PLICCENE) IN PERLENICAWELLSS . -

‘ The total,oil productlon of the aelnlce fleld, frcm 1900 to tne end of 1938F

- amounts to about 10,000 metrlc tons of which about 6,000 metric tons have come. .

'r,from the "Singer nine" areg and 4,000 metric tons. from ‘the: Reky hill district
The crude oil of the oelnlce nmin oil horizon is of a derk green colcr in direct

”f(a) Contains the 011 zone of the aelcica field and ges zones of tne Croacian fiehd
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-~ Cas production =

| ght, and in transmitted light 1s of e'reddieh'erWH color, The averzge specific
=-prcv1ty is 0, 830 at 150 ¢, (59 00 4,P.I.). The Streightfrun,gasolineécontent;is”
zZbout 25%. | S L-run’ gesolings conbent: as.

- The crude Oll of the :eﬁlenica field is bleoc and 1ts soecific grev1ty ranges_,

- from 0,927 (21,150 4,P,I.) to 0,948 (17,750 A,P.I.). The initial ‘boiling point
is ‘about 2700 ¥, The current productwon 1n the Pield 1s abcut 2.4 metrlc tOns,
or 18 barrels per day. Co L D . ‘ ‘ A :

In the veers 19211 to lsl seventeen wells were drilled bv an ?nﬂlish concera?

Yo record of the results of this drilling is available, The Yuecslav Government '
drilled six wells in the Selnicz field in 1921 and 1822, Durinc 1927 to 1930, |

- inclusive, nineteen wells were: drilled under the management of an. 1nd1vidual rnamed
‘Raky. The record of the Raky wells 1is shown on page 19, ,.oubsecuent to 1932 the .

- uedgcmurs<o Petrolegsko dionicarsko . drustvo has drilled abcut. 55 vells to denths

between 60 .and lOO rmters, cniefly in the district of :eklenice. - ' o

Production of oil: fron the VedJanPJP flelds to the erd of 1909 is ahown by
'tne followin“ uable.u‘_ : :

Section e "‘Metric‘Tons | Barrels BerrelS'Per Day
igoo- 1934 | 1,700 . | 88,880 T
1935 | . 280 | 1,924 5
1936 oo o 1,018 2

1937 S ae3 3,426 e
1938 - | . 1,091 . | . 8,073 2t
1929 | 14 - | 8,243 | . 22

~toTaL | 1&,785 . | 109,389 | 297

2,6 GAS ?RODUCTICS-AND‘EKPLOITATION,;§.YUGOSLAVIA51(glgff“'

The 2as fields of centrel Yugoslev1a have been known for reny’years, out 0n~ji.]°’

o ly during recent years have they been considered important - The principal gas
~fields are Bujavica and: Goilo, shown in the accompanying figure, where gas is
found at a depth of aoout_ESO meters (l 100 to 1, 400 feet),in lower Pannoniansedrv

ments, = : \ . o o ol R

fGas in non commer01al cuantities was elso

9 f 203D L P found at Sisak. Gas exploitation in this dis-
0 . Fo 720, 7 SO0MRES - trict is. controlled by a company known - as Ul-

| o ~ janik A.C., of Zagreb, under terms cf a contram =
<‘; with- the Yugoslav government e

Ges production from the BuJav1ca fleld
| ounted to 2,628,105 cubic meters in. 1939,
”_mo production figures are. available from Goilo. -
- Typicel analyses of gas from the ?uaav1ca fielda
follow L Lo
. —— STate BOUND;AmE.S
) ‘,NAT\)?A,.LC;AS: G

B PETROUEUM ZONE -~ ¢% . - -
o 10.; hE *HF'R .HlL WATER

o BEOGRAL
L NATURALGASFHLDS!N CENTRALYUGOSLAWA

(a) "“rdgasgewinnung und —Verarbeltung in Kroatien (Yugoslawien), by Ing. Chem, = . =

Petrunic Aleksandar, Institut flUr Brennstoffe, Erz und Letallurgje .Zagreb,
in."Oel und Yohle" No. 40 October 22 1940 o P T
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A carbon.tﬂec< Dlapt was bullt 1n 1935 et FUtha, neer t1e flelds,'wnlch

'-J'gfooeretes on ;¢51fr0L the Goilo field. The reported deily productlon is: betmeen;x¥l

. 800 and 900 xilograms of CbeOu.blaCn; Gas compressed in bottles 1is also. utlllzed R

T to a llmlued extent in 1uaustr} In ebout 1935 its use as a motor fuel was be- -
»_pun.- Prectlcel.eyjerlence 1is sald to ‘indicate that one cubic meter of this: ges'

S eeulvelent to about 1, l“ liters of" gasoline, It is veported taet tqe use of

BTN bottleu gas appmozlmeues OOd OOO cublc meters per year.__, ; L

o Slnce the.outorea{ of the war the Germen Flwerath Company hes taﬁen an in- S A
c;-«terest in ‘the exploitation of the 3ujavica and Gollo structures. It is rellablw L
~ reported’ (st terent of rrofeseor Zenz to an American oil eompenJ OfflCIal in late;*_-“
. 1%941) that one of several ‘wells drllled by this company at Goilo was ‘yielding ‘an -
- -initial production of 250 barrels per day . (l8,~u0 tons per year). Recent Intelll-af_u-,,
. gence reports that 13 wells have beel drllled at 00110 end thet they are. erodu01ngfﬂjﬁgn*
-_at tne-rete oP 73 OOO metrlc tons a yeer.,_ e e | B TR
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ﬁ’?iner data

% = Det

SThTISTICAL SLLh\RY OF DATA - on
| FOR- THE VEAR 1943

2 Unknovwn

VUCOSLAV REF I T\.ER £ S

13.:

(e}

Xame (s) 0f owner firms .

‘ ";Sblcp:'zy_-‘lacuux'n" 031 Co.Inc.

£oyel Duteh Shell BFOUP

' Phoenix 01l &
‘.Co.. Ttd.

-1 Cormon name of Refinery" Brod -Caprag {8issk) Osijek -
2, locafidn‘of'Refiﬁefy o | - o - -
= “{a) Place. G e , " Bosanski-Brod. Caprag: Osijek
(b) Index . Lat.{e) - 43009 W 430.297 1 (b) 459 34" N
ap LT ———— — ~ ) -
Coordinstes  Long. 189 01' E 160 zz' E (D) 180 42
5. Refinery Capacity: LT/yr, 100,000 100,000 20,000 |
« "~ Bbls/day 2, 200 2,200 500
4. Normal throughput: MT/yro 27,000 22,000 ° Shut down
' S 'Bbls/day 600 - 500 - Shut down
“'5.° Crude for which designed Rumen ian ertificial Rumanian artificial 'Rupenian artificial
6. Crude used currently Yugoslevian Yugoslavian’ Shut down
7. ‘Prqduéts made, runninig for maximws |- Dissel and fuel 0il Diesel .and fuel oil Shut dovm
' ' ‘ o e @ of Metric Tons Cdof “letric Tons - % of " Letric Toms
L Total "A Year : Total - -4 Year Total -4 Year
Jesoline B ‘ 20 6,000 21 | 5,000 o '
ierosine, Gas 01l & Diesel 011 | 30 © - 9,000 29 7,000 . _
Lubes e B 7 - 2,000 3 1,000 s 2 U T
Fuel 011 C30 - 10,000 = 3% 8,000
Asphalt s - Ce e S - 5o W N
Refinery Fuel & loss, and kisc. 13 3,000 13 3,000 : :
Totals ‘ 100 20',000 100 - 24,000
B. ”eglninﬂ‘Units R S S ARR _
(a) Crude distillation facuities d;mosmeric aipa still 4 shell stills for 300 Thres shell 'stills. -
: 300-360 metric tons/day. metric tens/day total. o .
(b) “rackiny facilities Nene - Hone Yone
‘(¢) “hite products flnisuiﬂg Three agitators for . One- still for special B, One smell agitator
©o facilitdes = “kerosine; ¥ P. gasoline and karosine ST
S : : ‘ egitators
(d)v_lube_facilities 5 agitators for acid treat-| Two Brinn Ldnigafeld 1None‘ BRI
S : ST ing and 4 vacuum shell ‘high vacuum shell stills| . L
"5t11ls of 15-20 metric ~of 50 metric ton/dey. |
: ' . ‘ ~tons/dey each . 4 totel.. _
. (e} Hydrogenation, Alkylation, - liore ; Yone - “None
- - ete. X - S ‘ L ‘ C oL
{£)  isphalt facilities - ~Asphalt blofing ‘ Yes . 1 Fone
{g) Gas plant lione : Yone g " None
(nh)  Specielties . Grease (axel and’ cup) ‘See item "C" above. " ‘None
{4) -Boiler Flant One Babcock ilcox boiler | Babcock and ‘Wllcox Yes
' LT : gnd one Brinn anigsfeld 'boiler. o A
boiler. ‘ ' : :
. (3) S Power Flant . "~ Steam electric with aux- One ‘steam eleciric (nC) Hone -
. R - . 11iery diesel electric and one diesel electric e
ﬁ."manfuae Capacitv." Black: b5 33,165 51,000
‘ : o . _-Bbls, .| 208,609 194,990 X
“hite: MO - | 19 889 12,000 i
A Bbls. 125,100 751§8Q X
Total: LS 53,054 43,000 -2,960
s Bbls. | 333,709 270,470 - 18,750
. 10. ‘Comstriction: o ' S 1 . "
o “(a) When bullt - Shell stills 1896-1897. . [ 1926-1927 x
R Pipe’still 1930; vacuun " | - :
S : : o phase 1940 . ‘ :
- (b) ‘Built by whaet concern Brinn Konigsfeld Shell x
(¢} Flow plans end working draw-.: - Brinn howigofeld and Jugoslqvensko Shell D.D| . X
ings in possession of uhom.'- Standard—Vacuum of Croatia R e
‘ ~1-Ine.,. - : S
11. Tame of'Ccmpany‘* ‘ utandard-Vncuum of Crcatia ~ Jugos lovensko Shell D.D. “1V&D0V1¢ and Co.(Ipoil) "
- . : R 4hnc. , ’ . - L R S (nstra D. D ) -
‘12 Address of .Compeny |« - . i Yumicicpva v s ~azreb‘ - Zagreb. - Osbde -
Affilistions of Cozrany - o ' el

Iransport -

'::}b) A&dfnss(es) 6f'ownef firms -

26 Broadway, New York 7. Y.

' Lonaog,’saglaﬁa

"Lo“dcﬂ, gnaland

-'J""‘.)

71952, edL ed by

e B

N (a) Latitudes and 1cn5&tudea mxen from Index-Gezetteer to "The Times"
John - Bq.ukolou.u Tne.ud.nbur n becﬁrnp ical Tnstitute.‘
ne luseda te vicd qitj ol fudr ag." ‘ co :

‘Sunésy aglas: of t ke Wovld Londcn,x;
(b) COCrdLQJ«Eb are for blsag hu;Ch is Ln
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. B INTRODUCTION‘.

Gene rei;- Yuvoslav1a, follow1no the example of France, Italy and other Eurog_‘-

'”aean countries, imposed prohibitive import duties -on petroleum products, thus

forcing the building in the country of refineries de51gred to rerun mixtures of -

imported products called "artificial crude” {a). In peacetime the artificial
~crude was 1moorted from Dumania, being barned up the Denube °nd its tributaries.

| On January 1, 1937 there were four refineries operating, llrted in order of

-,reiative importance as Iollows

| Status of Deilneries Operating in Yuaoslavia on Januarz 1y 1937

- Name of - anouehput Lo Company =~ = ' - ,,Owner Company -
- Refinery | Barrels a Day : o SR o S B :
‘Brod w‘2;240” | -“Standard-Vacuum of r‘roatia, Inc."Socony~Vacuum | |
\Caprag o 't1,725: Jugoslovensxo anell dionicarsko Royal Dutch Shell
S BRI 'drustvo S - : c
Osijex . f"g;385-‘:', Ip01l dionicarsko drustvo . ”g:Ivanov1c and Co, astra,
T R N o o | f‘ | 'dionicarsko drustvo
:DraVOgrad 100 "DraVOgrad Qafineriaa Vineralnog rIndependent 'M e
B R, n 1UlJa-Goll R , R R | o
Total © 4,450 | | | |

It is understood that tne ecove throughput rates were maintained as late as

’January l 1939

Presént 81tuation. It is belieVed that artlficial crude no 1onger 1s‘import—'r“
ed from Rumania and that the operations of Yugoslav: refineries are restricted to
running the indigenous crude,'a post war development presently estimated as to-
talling gome 1,000 barrels. a day. It is considered likely. thet the: entire guan-= -
tity is being processed at Brod or Caprag, or- both, and that the other refineries'~
are shut down. Present refinery output by volume is estimated as: gasoline -24 :

. - per cent, kerosine, gas 0il-and diesel 0il-43 per cent, lube 0115-4 per cent fuel L
oil 18 per cent refinery fuel and losses 9 per cent L , o

New refineries.— Aerial reconnaisance shows that a. new refinery has been con-,

:structed probably by the Sumadiska- Kreditna Banka, at- Smederevo, approximately .

20 miles southeast of: Beograd. So far as cen be determined from aerial photographs“_:V

this plant has a capacity of around S0, OOO metric tons a year. '

st;zJSSTRATEGIC{chsrnERATIONS:;‘-”“*

Importance in normal times.— The construction of refineries within the coun- 5)_

'thy was not jﬁs_Tfied eccnomically as rroducts refined abroad in large 1ow cost

1_(‘)f“ither crude oils enriched with kerOSine and gasoline, or mixtures of finished S

~products, i.e., gasoline, kerosine, gas oil and fuel oil, ”hese mixtures
satisfied customs reouirements for cla351fication as crude oil B
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' REFINING - 29
”?G}Brod; e

l-rellneries could heve heen aellvered to ‘the Yueoslev narket'et a 1oxer cost Thus,

‘-‘uhe importdnce ol tnese plants in normel tlmes xas “olltlcal rather tlan €COno mic.

, low that taere is a llttle locel crude ﬂroductlon, 1t;ls_egpeccee tnat;som =
. re firlna will- be 0urt1nued 11 Vuooslav1a \ S T

, wartl 8 us - Tne re“orted develooment of 1rdiﬂenous pronuetlon 51nce the-'f
‘outbreak of the aar to sowme 1,000 oarrels a 'day has slightly increased the impor-
tance of refineries in YU”OSlBVlG. it addltlonel products ‘were reqguired 'in the

‘country, -these plants might de used to-hendle some of the. 1ungar1an crude pre-

- sently oelnp oroeuced in guantity in excess of Hungarian refining capacity. How- =

- .ever, no resorts that this is belno done heve been recelved Rumanlan crude, of
course, also could be- qandled o o

3.3 BROD REFINERY

LobltiOn'; xt,the.fown'of Bosanski—Brod,'on‘the'Seve River,ebOut:llS miles

"“ESE:of Zegreo

- Descrintlon.— Tnls refinery, owned oy tne Stendard Vecuum of Croetla, Inc.,'
a cub51d1ary of Socony-Vzcuum Cil Co. Inc., was purchased from the Danica Petro-

leum Compeny, a local Yugoslav organization, in 1828, At the time .of purchase the -

:f equipment consisted of obsolete batch type shell stills,  In 1930 Standard-Vacuum -
“built 2z Brinn KOnigsfeld pipe still and four vacuum- shell 'stilis. Two of the old
‘shell stills that were used to store hot .oil were dlsmentled in 1239 &and three of

them (coal fired)-are used for stanahy and rérun, The Brinn Kénigsfeld athSpher—‘,”

Cic ‘pipe still has a rated capacity of 300 to 360 metric-tons or 2,250 to 2,700

" barrels per dsy.‘ The four vacuum shell stills zre designed for contlnuous opera-~
.. tion ard have a caoacltj of 15 to 20 metric tone per day: each The Dlpe still amd -

- vacuum. shell stills run together and are oil fired. There are no wax ‘pressing or

.. dewaxing faclilities, The Dlent nad 2 tetra-ethyl lead mixing unit, oroducts of
oo uwch viere sold exclusively to the eir lines and Yugoslav Government

5.4 fCArRAo. (SISAK) : REFINERY'_:
7r. Locatlon - Tne Capreg (Slsak) reflnery is locaeed at Capras, one and a hslf
mlles southeest and acrocs the rallroed brldne from Sisak \ ‘ :

| Descrlption.— This refinery is the" most modern of the Yugoslav plants de--'ls
splte the fact that it was built in 1928, It is owned by the Jugoslovensko Shell

d.é., &a° subsrdiery of the Royal Dutch Shell group, Distillation unit consists of . .

. a battery of shell stills caﬂable of handling #00 metric tons (2,250 barrels) per
-‘dey;, There is no. pipe still,  The vacuun shell stills" have a total capacity of

. S0 metric tons (375 barrels) a dey. There is also a2 gtill for special b01ling 4_'3::

nooinu gasollee ard treatwrg ecui pment for 1rerosme and luoe 01ls.

. 3.5 8 OSIJEK' REFINERY g

Location - Thls refinery is located 1n the town of Osigek on_«he Drava Rlver,l ”*‘

:‘10* mlfes northwest of Beograd

S Description -~Of the tnree Operable refineries 1n Yugoslav1a, this is the _
~smalless, 1t is believed at presert to he shut down. The refinery was. ‘built of
-gsecond- hand eguipment, It was last reported oyeratlng in 1938: when'its throughout_”

‘\,Awas 408 bnrrels a. day (uo'metric tons per day) and products by volume were pro-

‘duced as follows: 35 per cent gasoline, 15 per cent kerosine, 17 per cent. lube

"H-;foilc end 33 per cent ges oil fuel 011 end diesel 011 o
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Drevograd

The reilnery'is ooereted by tne Io01l d d ' hlo couoeny w&e formed oy the=f73rﬂw

;-ijelvenovlc interests (a Yugoslav famlly) who eventuelly sold an approximate 45 perf_,fl
o oocents interest to Astra d.d. Wthh in turn 1s onned bJ the rhoenlx 011 and Trens-j;#;f*

;_ _port Company,,Ltd.,_Of London, nnldnd

o lhe'mhole plent ie vpry small consistin_ only of tnree shell stllle w1th aj_._]ﬂ
| .reted CopaCltf'Of lOO 1“0 metrio tons oer day end 00551bly a small agltator for-;hj'ﬁ]

"*l'?Q:;5;5_;D35Y0GRADE§FIN33Y-o-_-'“

Looetlon - Located 1n the +own of Dravogred whicn 1e on t e.nustrian boroer ll%ﬁ

Desoriotlon.--Thi 'Felipery is reported to have been Operatlne in 1958 at en.e"ﬁl

““i;;increased rate of 220 barrels a day (30 metrlc tons per day) as compared with lOO-i_l,_

'he[barrels e dey in 1937 It,ltoo,,Operated or Ruﬂmnien ertiflclal crude_ﬁ  ,_h

;'. ;“ It is owned by the Dravogred Qaflnerija ﬂlneralnog UlJa Goll but before theflfﬁf
CeoLowar it was leased by the.Shell Company who reduced its operation- to the minimum  3-<*.
" necessary to keep the refinery permit alive. ‘The one or two shell stills that

'lgconstitutea the complete. distlllation unit, were 80ld to. "Ip01l“-1n recent yeare ef]"’

”1eeeThe remalnlng eQU1pment was reported 1n 1943 as belnﬂ shut down.- |

In the last normal year (1938) OutPUt by volume by p8rcentages was: 4“iper .

ll7l7cent gesollne, 22 per cent_ ieeel oil fuel 011 and gas 011 end 35 per cent othero ff

' fljproducte.-e
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| DISTRINUTING - 39
“General R

Thls section of tue Leport deald W1th tne netnods of and facilities for the
distribution of petrolewn products’ in Yugoslavia, 411 available data on bulk
storzge facilities at reflqerles,‘ocean termlnals, and inland bulk plants are in-.
cluded. A summary of this data is given on the table on pages €2 and 63 and a map
c snowing the locations of. all known refinery zand storape facilities in ugoslav1a _
4 - appeers on page 6, Plent layout plens, location sketches, znd photographs, where’

4 ’o"avallpole,‘~r° presented along w1tn-d description of the 1nstallat10ns.' Port data
' on the ocean terminals are summarized on the forms appearing on peges 45 and 59,
+ - Layout plens and’ detailed. deocriptlons of tna reflnerles w1ll be found 1n tqe‘f

‘]a.;;;Rexlnlny section of this. report

e Informatlon orl chilities is baspd on datz submitted bj tqe Lo prlnCanl
SR TR comoaniee operating in. Tuposlavia, i.e., the Socony- Tzcuurm Oil Company, Inc., ond'
© o the Shell Cil Company. Hany minor discrepancies between the data received from
. the various scurces obv1ously resulted from-different ﬂatnemat1c9l mathods em-
I ployed in celculating 039301t1es and in ﬁaVlﬂp conver51ons from one unlt oL_“ea-

3_surement to anobher.j;"

oo In tnp case of magor dlscreoanc1°s all avallablﬂ‘*.forﬂat ion Wz given care-
.© . ful consideration end discussed with persons having a personal ! xnowledze of the

, -area (ea) before 2z final judegment wvas reﬂched< Plans and stptlotlcs are, 0f ne-
.~ - cessity, based on sre-wazr conditions as tneve are faw datz va114ble on . posclble
. subsecuent adl tlons, modillcntlons,’or oamone : o

4.2 CONSUMPTION -

Because Yugoslav1a has never reached 8 high degroe of economic and industrial

. development, its normal consumption of petroleum.oroducts is smell. Pre-war con- -
- sumption of all products emounted to only some 160,000 metric tons (dpproximately

1,200,000 barrels) psr annum., Most of the eouirenpnts were supplied by the Yugo-
slavian refineries from artificial crude coming from Rumania, Most high grade

lubricants were imported, however. A table showing Lﬂports of crude and finishpdi*

. products for the year 1938 aoppars on page 9,

| Y@ros ne’ ‘vas an imvortant product in Vngoslsvia, being :axtansively used. for
-~ lighting purposes. A 4 consgiderable volume of gas oll and diesel oil was also con-
- gumed, the principal users being electric power plants., Srall coantitles of bobh
”rer051ne and ees oil viere consumed in tractors and swall boats | S

| A taole showinp the mar“otina qoci ons o? the various co«oanins Qnd the to-
-tal consumption fiaures,ohy products,‘for‘a representative year (7938) is given
- oon he fOLlO 1ng oage P - ‘ e K

{2) A principal informznt. was Yr. F..}, Smith, formerly Gen reral Yaniger of theff”

" Standard ~Jacuum of Croatisa, Incorporated, afPlllated with Socon;-Vacuum Oil
~Corgany,,lnq ygﬁr amlth d;d not lenve [uaosldvia until June 1941 L

»
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ij oOﬁaumot1on

of.Albania.

; “nr{etlnﬂ D051t o" of VérlF?SJLEFfEEl"a CO"”QDl“b ;L,3 g leV1a
| R T Meer 1933 - T
In ety ic o TOTnRS \
C " Total Stendard] S FEL L GovTe, e
CProduct Jonaunrtl n| Vaedum | Shell Astrn | Ipoil | Recelpts Uthers
© lotor Puel 57,996 | 24,418 | 15,7881 1,88¢ 22| 12,010 | 3,302
. Kerosine | 37,440 | 21,857 | 10,710 1,28 LG4 R R v
Gas/Diesel 011 | - 37,932 | 13,473 | 10,383} 1,777 w04 e,571 | 5,739
Fuel 0il coagr | 1,088 | 2,174 248 - 27| 1,008
Tube Cils 15,006 | 6,832 | 4,922 1,32a) - - 2,102
Greases 706 | 402 182 996 - - -
‘Peraffins R - - - - - e
" hsphalt 10,296 | 1,422 | 6,393 91 - - 2,190
. cherjProduete o Z8Z 33 - - : - - -
CTotsl 183,945 | 69,221 50,704 | 6,475 | 746 18,581 | 18,248
% of Total 100,00 | 42,0 | 3L.0 20 - 12,0 11.0
3hips 3unkers 308 L
In. fFarrels o
)otor Puel 434,745 183,135 118,410 _ro,éeo 2,415 | 90,075 | 28,518
Kerosine | 280,800 162,6‘ | 30,3281 8,818 3,030 - 25,173
Gas/Diesel Oi 1_“ 284,865 | 101,040 | 77,6438 13,325 | 150 | 49,282 | 43,418
Fuel 0il | 25,728 | 7,995 | 16,3051 1,868 | - I 7,560
Lube Oils 112,345, 49’390 | 36,960 | 9,930 - | - - | 15,765
"‘GI'BESF‘S R B o e e o= e S o R ‘
Paraffins ['Rf N B = e T RN R
Lsphalt . ‘vv,eeo, 10,665 49,448 | -682| - | - 16,425
Other Produote | 360 | 380 - 1 = - b= s
" Total 171,229,588 |519,157 380,231 | 43,563 | 5,595 | 139,357 |138 Boll

~* Astra = Astra clon101rs“o drustvo ** Ip01l = ipOIl clorloarsko drustvo

Industrial end Clv111en Consumptlon of Linuid Petroleum Products
- ".1n 5erb1a eno Croatia durlnz 1945 o

sz

1he kingdom.of Yuboslav1a has been broken un'lnto (a)
under Germsn military occupation, and. Croatia,
under Ttalian Tule until oeptember 194%. - Certain other parts of the country
were . 1ncornorated into or administered by. Germany, Ttaly, Hungary, Bulgaria.and .
Petroleum consumptlon of the two puppet states in 1943 has been esti-
‘mated at a totel of 35,000 metric tons or. at only 25 per cent of peace time re-
~ rulrements. -An estlmeted 8,000 metric tons were light motor fuel, 6,000 tonsS

_ kerosine, 6, 000 metrlc tons lubricants, 8,000 nmetric tons gas oil and 7,000

. metric oons fuel 0il. Txcept for a small domeSuic productlon of crude. 011 in -
. Croatia and a small alcohol productlon 1n Doth States refulrementS'were cov-;_
- ered by Imnorts from ?uman1a.~' . SR - -

1 Overell'eOﬁeuﬁpfioh;
:,the puepet states of Terbia

e Road transportation.— otatistics on the: number of motor vehicles in use
-areerly in 1941 shortly before the country was invaoed ere avallabTe and ere pre-“r

  f:[sented herewith

(a)»See_mep bn‘pagefis;“_r
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Consu&ptlon,

a

Number of Motor Yehicles ig'ﬁse_gg'Yugoslavia,'1941_?“&,_ o

- Motorcycles
- Private cars
" Busses
Trucks -

11,643
15,886

968

" Total -

5,831
733,828f],“"

ustlnmted Industrial and Civilian Consunmtlon of Liqgid 1?‘t}Lezl.s and Lubrlcanus

1943

o in Serbla and Croatla,

(Ketric_Tons) -

' Category

3 Light
;Pbtor Fuel

Kerosine

Lubricants

Gas 0il -

Fuel 01l

Totél

|  '(Road;transpdr£ B
- Inland shipping |

- and fishing
-,Agriculturg,.~
- Industry -

 Household

7,000 |

1,000

1,000 |

©5.000 |

II,OOO .l

-~

EE,OOO

5,000 |
1,000 |

2,000

6,000

1,000 |

13,000 -
Z:QQOQ"
2,000

13,000

5,000

oval

6,000

:;65000:

8,000

7,000

35,000

8,000

':dstlmated Induﬁtrlal and ClJlllan Consumption of Linuid ruels and Lubrlcants .
: : ' In Vuggslavia, 1938 - - :

. Category

~Light{a}
Yotor Fuel~

(}etrlc Tons)

‘Keroslne

Lubricants

Gas Oii

Fuel 0i1]

'Total

'- ‘otorcycles

 Private cars

~ Busses
 Trucks
,Tiotal ‘Road -
‘transport -

~ Railways A
~-Inland Dhippiﬂ% 

‘ Commerc;al
~ Aviation

Agriculture

Industry
Household

l OOO -
12 ODO;
9,000

7,000
129,000
”7f_2 000
1000

..8,000

3,000
;ﬁMZ,OOO‘M

25,000

. 2,000 |

1,000

1,000

2,000
4,000

. 1,000
12,000 .

1,000

| 4, ooori_
12,000
16,000 |

1,000 -
2,000

3,000

h;'S,OdO;

- 38,000

1,000 .
| 26,000

20,000
| a7,000

5,000

12,000

- ,1,000{'f”7
6,000
63,000

25,000

Total

| 42,000 .

© 32,000

120,000

22,000

43,000 |

159,000

~(a) Includes aleobol, -
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. Substitute fuels .

4.3 SUBSTIWTI FUBLS -

. 4.3.1 The Usc of Substitute Fuels in Yugoslevia éuring 1943 (a)

© 3erbia (a), road tranS%Oftation.-_In'OctObér,lQéz a;Centfal?Offibe‘fdf‘Gen? o
‘eretors was establisned in the TTice of the German‘Commlssary'for_Economics 2

(b). This office ¢rganizedfand.superviSed‘theVinstallatioh.offgas generators in.

‘trucks, buses, tractors, rail cars, stationary encines, etc., and was &lso in .

charge .of supply of gensrator fuel (c).- German firms were asked-to supply the

- necessary ecuipment for the convETSion and'for-the'production;of charcoal from:
~wood {d). -Enuipment‘could.be‘imported‘duty+free;'  T e e
' Vith the huge conversion progrem under way in Germany, obviously only =
~ small cuantities of generators and other ejuipment could be spared for Serbla.
 Conversions recuired a‘special‘permitfrom;the=local'Traffic'CommiSsioners.;-
Haalesfof‘generator“fueIS'were'rationed;- FTor the year 1943 it is temtatively
estimoted that 15 per cent of the pre-war motor fuel requirements of the coun-
try have been replaced by substitute fuels. PRI . R
*_‘Croatia'(a);-roéantransportatiOH-and indusurg.4‘AlspEGial‘Office‘for‘Domes:ﬁ'“
ptic-Fuels_was.Ereated in Croatia in September 1942 {e). In view of the natural
gas production of the country some stress was”laid‘on,the\replacement of liquid
“'fuels by gaseous fuel, The utilization of the.country's”naturalﬂgas-resources _ﬁ
was, however, limited Dy distribution difficulties,“labk*of‘steelwbottles,,etc.__
' The use of the available timder resources was handicapped by transportation -
~d@ifficulties and labor?shortages.f‘By,July-19&5-probably only a relatively
small number of vehicles had been ccnverted to substitute fuels. = ST

o Spmé-Small.savings of:lihuid_fuel*were'prbbably:achieved in industry.
Tarly in 1942 it wes decreed that stationary motors using more then .2 tons of

‘}iquid'fuel:a.month_must;be converted to'gas or‘aldoh01 withinf6:mpnths;_ -

T e e L4.3.2 Alcohol o

..+ Since 1932, in compliance with legislation favoring the local production or =
~alcohol, all gasoline sold for automotive usefin,ngoslav;a_wasublended with al-
‘cohol. The intent of tais provision, which‘wasgsimilarfto:thatfin‘effect'in“g

otner European countries W1tn-limited.indigenous-petPOIQum~resources,‘waSjto”

‘favor local agriculture andjindustry atjtha_expensech‘ereign 0il importers, T
200 proof dehydrated alcohol was produced in local distilleries from corn

and sugar beets and sold at a price fixed by goyernment;regulations[to~thegoil

companies. - S T T e

Phe law required that 20 kilogramS'of;dehyaraﬁedalcOhol_bejmixéd,matneveny"'?1‘

-.100‘kilOgrams-OT;autOmotive gasoline, The result was a motor fuel.containing .
- apgroximatalyqls\Z/Z_pe: cent alcohol on a basis of weight. B S T

" 'The method commonly used in Yugoslavia was- the Nelle Process, of ¥rench
- origin. Extensive documentation exists on the use of alcohol mixtures as motor
fuels, Some of the more obvious features are a certain loss of power -as com--
'~ pared to the same volume of pure gasoline,. the solvent action of the alcohol in
~feed systems and;onsome_typés:Of'pumpdiaphrangandcapburator_floatsfandgthe;

.;Fervoel*und'thlé“j"Novémber'1511942_ I
1;”Ha¢hrichten”fﬁr‘den'AusSenhandelﬂ, N0vemberj3;'1942~.'_I..
‘wBepliner Soersen Zeitung", February 12, 1843 - °

. From "Oel und Kohle", September 22, 1942, - -

'"Refers“ﬁo'pdppettstateS'createdby3the'Germanss:.séemap”pn pagéjls..algl

oo om |-
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. Transportation .

afflnlty of alcohol for movstnre, tne oresence of'u ich hes & pronounced dée-~

llstablllz ng’ ef“ect on the mixture.

The total pre-war lcohol oroductlon of thoslav1e dwstlllerles‘Was be -~

_ tween 50,000 =2nd - 50,000 metric tons,_(abon five times the amcunt recnlred by
“the o0il com:anles) The. or1n01nal dlstlllerles; in the order of tﬂclr 1 nor—

~.tance, are llsted oelov*

-

: Place‘
3rod. . Cooperative distllleryg‘5Capaoity‘appr0ximately 6,000
IS - metric tons per annum, Located opposite the Standard-
Vacuum’refinery,' | : S T i
F¥reka  In Bosnia » e N
Sisak . Distillery located aoo t six mlles from Snell's Caorao
' ' : reflnery \ \ . |
Zsgreb -.Arxo Company
:fl\;“rof' , .
Lgublgena “Union Brewery
~ Beograd . Sugar refinery - Government owned
Cervenka Supar reflnery o - ‘

4 & TRnYSPOQlaTION

_Novement'of”crude 0il to tne ref*nerles by river. oaroes nas been descrlbed

il

- in the ref finery section of this report, Finished croducts left the reflnerles
”in‘rlver berces, rallway tank cars, and bj tenk trucks. ‘ S

- Tre Redna Plov1dba, a company controlled by the Government of Yugoslav1a,

: owned z2nd. Opereted all of the petroleum barges. - This oomoeny owned approximate- ..
1y &0 ba"ges with an average capac1ty of 700 metrlc tons (5,250 barrels) each, .
‘i.e., a total of 21,000 metric tons (137, barrels) ‘Wnile these barges were .
largely 'ernlOJed in the ‘transporting of crude oil supplies to the refineries

from Rumania, some were also used to transport finished products from the re-
fin eries to bulk storege'olants at 1moortant centers of olstrlbutlon. '

L Rallwav tenk cars provided the crln01pel transco*tat*or from he ma jor dis-
trlcntlon centers and also supplemented: the barges, particularly in . the winter
when . frozen rivers halted that trafflc The main railway system of Yngoslav1a
is of stendard European meter gauge., However, the line from Dubrovnik and
Zelenlka (oop051te Kotor) througn Saragevo to Brod 1s narrow (76 centlmeter)

The standard rai lway tan cars were l“ metrlc tons (llB.u berrels) in ca-~
pacity, though some of them were of only 12 1/2 metric tons capacity. The tank
cars onr: the narrow gauge railway. line were of two 51zes, seven metric tons and:
fifteen metric tons capacity. The Standard. Iacuum.ComoanJ owned 285 regular
railway tank cars and the railway itself owned over 1,000, On the narrow gauge
railvay, there were aporoximatelj c0 tanf cars,» of_wnlch were owned by the ‘

'lStandard Jacuum of Croatla, Ihc.

~ The Shell Compeny owned ne tank cars but rented this tyoe of equlpment

gflom a lar Hunﬂarlan tank Car COmpany.

A transshlcclng point of«lmportance'was VUkOVar,,~(L8bltude 450 20"N'

e-Longltude ‘190 E) where pumping equipment, owned by the Stendard-Vacuum of Croatia~'
oowas 1nstelled fol‘transferrlng nroducts f on‘barges_to tank.cars. ‘There was
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| Tne go"ernment of Vu oslavwa I
the 0il companies to bu;ld inland btorﬁge fac
serves of nﬂtroleum products in ‘case of war.’
storage plants,

Storage facilities,
The largest
‘were ro large.ocean. ‘terminals.
by rlver to the refineries located
by river and rail’ to t“e‘001nta of
iatic coast oP.’”cos avia WE“G few
- receiving and dlstrlbutlﬂg points but were used
'ilocal dlstrlbut*on to other small ocean uermznals lack
-VLllaDes and neavbj interior DOlDuS..

indi

-constvucted a number of its own bulk

_throubhout the country.-
“sive inland storaoe facilities.,
Commerc1al bulk

povernmental use.
_51ze

“‘the word

:located in
drums,

‘pefore the war (a).

whlle ouWUn adE”UJta
vidual - stOﬁage polnts wers at the reflnerles
As a consequence of tie method of supply,. i. e.,;”
in the northern part of the country,. thence '
.the ocegzn: terminals on
They were not important
y;LmPrlly as bulk plants for
1ng rallway connectlens,

local: QlStrlbuthA
H

These plants ranresented t

nd small.

-‘é;6jRETAI;~JRﬂIT\

There were no mode;p gasol*ne serv1ce stations in. uhe comy
There were & few small drive-in
of the country were largely snrved by curb pumps, having small
ront of shops and. garages. .
There were awnrox1mately 600 oumns in oooratlop in t

They were Suﬂpllpd by tank

for the needs of the country,were

There

pde several unsuccessful attempts £0 1nduce
111t1es in order to
Failing in this,
of varylng capacities,

he most important and exten-
They ‘were reserved entirely for military and.
clants ware vary llmltea in both number and

provide re-
the government

\lete sense of

type filling stations, but the needs

underground tanks,
truck or by

he entlre country

| Principal localltles where such, gasollne outlets are known -
Hto nive. exlsted nrlor to tne war are’ llsted oeWOW* SN

‘;Adriatlc.Coastal

Danube_oerorth-k

Unner Sava or Fbrth—'

The'Gentral‘and ‘

"335p11t
‘-.fSusak

Section eastern Secticn . '.Hestern Section | Southern Area
B Cetlnqe _ Beograd “Banjalukajkg3a ?1tolg o
Dubrovnik . Novi Sad - Celje Sp Kragujevac
©.  Crikvenica Osijek - ‘Daruvar . - Leskovac
~ Dugirat B Panlevo Karlovac Nis =~
‘Gospic” . Ruma - Krizevei - Sarajevo
Imotski- ‘Sombor ‘Ljubljana . Skoplje
‘Kotor V. Betkerek . Maribor S
~Livno V., Kikinda  NaSice |
- Mostar. [ Vinkoveil - Novomesto
‘_Podgprlca_. Vufovar o Ptud \
Vrsac U‘Slovenggradec
~Zemun -~ Varazdin -
o "?Zaﬂreb

Much of tne +rade for all products we
,gfcases were manufactured locally
' af Croatia Inc, Priornr to ‘the war thn
used in the dlstrloutlon oL'oro
~ average. capaCLty of 180 ﬁllograms
~‘The army probably had an &c iditional =2
“these drums were manulactured in G many,

‘the count y, as fol*ows'ﬂ

by both the

ducts aoproxlmately
(aporoxlrately 2
0,000 drums of the same canac1ty : |

Soxe, however, ViEre manufacture ln R

s served oy ﬂases and drums., (
Shell Comoany and the Standard-Vacuun_
companies operating in Yugoslavia owned and
150,000 steel drums of an s
sle) llters or 40 gallons) each.

Cans and

Yost: Of“ e

"(a) ‘The Standard-Vacuum: of Proatla,'IHCQ"dwné6742‘driﬁe;in'étatidﬁs-ahd éﬁﬁfbx;ff'
1mately 320 pumps._y N ST RO E e o SIRUENSAE



Ocean terminal data

STATISTICAL. SUMMARY OF DATA ON OCEAN. AND RIVER TERMINALS .
: YUGOSLAViA B S e cﬁbn;ébigr”'

x = Data Unknown

E« ‘ . Place .......e0e ] Dugraviix 3314t - ‘ Civinek - cufak (Fort Iu x'.s‘.f»}
: he Ly " P P . " - ) L w R T tg v
;n; : :g'ﬁ;;rgr “Loeatlon: Lat... | «4&@ @»r i : _ 430 -510 : o CGTY ot N el 49020 1
}‘ IDENTI- Flace - Lezg.. ‘1a° A - 169 @302 15° 33 2 14° 26" B )
FICATION ) [ ; = ; -
¥ C-; Fﬁgs‘ o BAZe cLedeediess Pohell Duuravali (&) - Shell Split {e) - box : x -
%;, AND | Identiri-| Location ....... C.in_,rg?,;f': Lt gerthi-of L vorey thore of Solin Bay | Couth side of hurbor (1)}t base of mole
A PLANT - l.estion of e . L — - e - - - -
| }' - - Plant ' | owpar eeiereease | Fuposlovenske $hell 2.0, | Juroslovensko. £hell.D.D. | Govermaent x
b 0 ‘ oy . "1 Cmel) ozcan virmin 4 | Zmall ocenn teraianal, . | oo . ' .
? Y VsthiT™e ..dvvaess cnn"an:i cuse f,..c','cg’..i ?{:) " ..ﬂ};%v Blusk oils. Yoo ] Muvnl pas oil stesion Creosote tanks
N B N . ! ! - ‘._ - n N
i |1 - strvarzon . | Undereround L... | - R - BE o . x
' S 0F TANES ¢ | awove-ground ... | Abave-ground ST I : ‘ 1= : . : L | Above-ground
- : YE B : S ‘ Vorael steel oylindrIicall haTZAL 5% 2yl ricn . .
¥ | | TYEES 0F TANNS Li.i.ciuiiee.ieneen.i. | OFREL sreed ey Tindrioal  hommal steel sylinarioal b - . x
S oo |Muaber ... ) o 2 o - , : 5_ - 4
. . U Blaok(M®........ ] - 1,485 {2} T 11;130 o Y 500 R - 2,000
SR I ¢ CAPACITY Barrels .. | 3,977 ' 73,423 o b 3150 'l 12,800
- = . S |liusber ., 7 e € ' - - -
A oF " . RT3 U PRIt IRt . B ST RREE - R I SR I
1. n : ' Barrels ,. | zl,cae - 0 . S A L1 ‘ ' - : - o
H ‘ ' Tum N :
g| . STORAGE . . Total [ oZbeT o:» s 7 5 4 (k)
: o praptlEeieeese | a2 . 11,300 . 500 () 2,000
. TRNKS - 1 o iBarrels .. | 20,209 S 71,100 3,150 N 12,000
; ' Nuzher ... - S o o e g ‘ ‘ 1 4
. Total=x . — = - _ : > -
- Place | TN 4,814 11,300 500 2.000
: - |Barrels .. 30,329 71,190 3,150 12,600
1 STCRAGE FCR CASED GOODS ..uve'iecernes | Smail. ¢ o R “Small - BRI e L C x
[ [LFTRE PROTECTION Luiuuiiieensvenieenann |y - o Ao o x .
CAMGTFLASE ,oulvnisinie e itsdundvnnndone | x . x X
DAMAGE 4oV esverornnsssaanaonosserranane | % x : x x
- . . an . . - o oy Ty Yy
5 [_LCESCHIPTION OF PUMPING ZQUIRMENT ..... | ¥isetric froaciiy zains. |S18SLIAE BE3Rg, 5y 207 x X
‘-_j, LCADING RACKS vvvevrnervrevanciorarses | Yone . ‘ i Yos Mo reil connection x
Pl SASE B CAT PLANT wiiiliiniaeeiiiieae, fYOST L 3 e Ne o RER R - Ko
B Y BUFPLY iiisvsrarinsrsirasvensaasnaess | PF 7811 Troz Inland e _ . : . o :
R L S o crefinerfess . T xo o T T S R L x
b1 4.-'1‘:\!!:\.‘“'1(- .. Sedieesel JEX rall and Tosd and by w0 o T R : B
i _ S : : stnll vessels, i R B U B ) R T S ‘ .
1
B -
Common I-ame of' Berth .. v...iiepi.,. fonell Sub rovnii: (d) L thell Spliz 0 Sl x . : -Fort Baro®
BEOE DY tiiiieriares i ceeneenira ey Rpyil Dutek heil srouy - | soysl Duteh thell group - | Noval vessels o All .
E ‘Length of Bortk ., ...vvevueoiiinaine] X X T %
H N N x 2 X
- Frash water supply at dcek? ,,,...,...] x x X x
5 Ships Accommodated: - .. 0 oL R e ERE - ,
H| -  Vaxiouz lensih of vessel in feet,] 460 - . Tt Unlimited (33 X . . X
. ‘ - Mexlmum'beam of vessal in feet...luniimited . o U'iu:':iwd‘ x X
Yarigun draft of vessel in.feet,.§ 26 (ors Jletiy s 50 foul ' ?' " x x
" DWT accormodeted L, i iieienaas | X R . R B3 X X
o DISCEARGE DATA - : : - - ~ | o | o o
o - . o R 1 o - . i) © . .. ~
T ‘ - _g‘ a |- e E' _g I - =8 a. Lol R O - a2 U= TN e TN IR
g T -~ | o © ek o Sy g . i o < g a - =) o g
: sl e lele |21 B18 g 8 e8| sjgts|el8ls]z|sE
Froducta: R - T - B “ o 57 A ‘o) 31 g s 1a o w108 3 A
B ‘3 Sl a3t& 12398 |3 “l=wlédlal& |2 2ls 318
R| 7 {Numdber of plpe 14165 \.ii.searesaato] 1 (bl o
s.|1 , of ‘ : —t —fei —
e | E lLength of pipe. lines: |meters’ ,....{| X 5 om L § i 220 I I STy T
= . foet L .i.iaf X ot o IR x. SRR T
’ ‘¢ | Plameter of pipe lines: inches L. 18 "7 amypro e cunl 8 SR woewn b JgnEw d'.’; N '
y ; Prossure ellowed dn pounds v.oe.saeybzmea) 7 0 0 i L R TP Lo
4 | 8-{2ischares rate, long sons per hour . RN TR AN PR PR DU T 18 N DS N | S B [ &
e Side or stern dLsohArge ,...v.eeen..| =x : o ox ‘ . x S B .
B B L AR T : T Ship's 5 B - x L : ‘ x
F|l|PORT - PARTICULARS
10 . Tugs reguired AocKINg +cssrsaiviorns < ] X x
R L Tugs requirsd undocking .ieisvvenenel o x R N B S SR
B O B - L B A A o o ' x S G S S x :
8 mail Gemn tenkers. . () Maisly Tor distridaien of mrosine, . (¢} Gaa ell - {d) Vassel lies . -
B vide And o siéred 3o shere bollards withooie-anchor down aneed wnd o gtern rope o &:moorisg buoy,
N3 i1 ocenn tenker mnd rail, () Zlectri c Touer ch-.: ¢ty mains. - {g) Vessels moor side on. :
e soorint aloncclide the Jetty dulphins.,. {2—) An wlternative ripe 1 fne wes plaaned in 1989 but it
{8 an of this.prc'jy_--:ft.ud iir;c{ig‘ shown On *lpn on pape . U’lcte 6} (i) Close to the NMotor:
e stheuss o {1} In bme buy thers was, f‘a_.,.vrly cné leJ "v l!.r.-hter an" some oil barsa.», total
8 05D \.0, dut; p':'c:'scjn'tl" ;::1;_.:3.1. be us—nl for Iuel 05.1. ’ : : :
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n,otreteolc con31derat10ns

:rzegreb‘\] ij1nﬁo never 3nd'uomnuny R
© - Annual prouuctlon° 20,000 one trl.cer oltms._n
Brod )V‘Q-Standard ~Vacuum 01l uonpany of Yucoslavia

An,ual croductlon 30,000 one-trinper druns.
Lgublaana. The WSaturnlsﬁ fectory, procuctlon un&no;n SR

4, STRJTPGIC uDKSlD x c"s

v

Petroleum storave fac111tles are of course essc ntlel to the enemy's 1111-.~-\77;

tary and civil: Operatlc \ Lellnerles cannot operate satisfactorily without
~adequate storage for crude 0oil, intermediate and finished products. Bulk stor-

- age at major transshipping and clstrlbutlng centers is aloo 1nﬁortant and if
'ﬂdestroyed the suocljlng‘of vital -areas 1s preatly hamcered ' \

Oll storaﬂe has. nct proven .an excectlonally rood tHrqet for . “erwal bomcavd-. -

" ment sincs it is seldom that any one plant 1is destroyed in its entlretj and

much of the: damage 1is of a type that can be repaired or renlaced comceratlvely,_c-””

"ea511y.- Storage in Yuvoslav1a furthermore, presents a hlohly dispersed target

-since most: cf the units are small end no great concentretlon ex1sts 1n apy one_ﬁ'-“~

area,

_ Ow1no to. the 1nflamreble nature of the contents, Dll storage is susceptl-‘
_ble to- sabotage, though not to the extent thet is commonly supposed, It is =
usually necessary. to let the contents of a tank run to: waste in the open before

':ftney can.be fired. Lerger tanks usually have a water seal which has . to be .

.drawn off first, thus increasing the difficulties, With the possible exception .-
of operating reflnery units extensive results from sabotage can hardly be ex~ -
pected. A01ds‘or abreslves) tJr-ogerly_J.ntrodu_ce_cl are effectlve to a llmlted PR

"'Vextent._e

”TranSpOrt cartlcularly 1n_Vugoslav1a whlch depends ucon supclles from cutaﬂf_m

‘~side*the_country, and where the railroads and other’ transcortatlon routes are

. somewhat limited, is the weakest link in-the oil economy of the country. Trans4;ﬁ,l

_port, however, ic both ‘a difficult and aighly dlSpersed target and successful .
- Operations 4o not generally result in cermanent stocpage. ‘Even. temporary re--[i '
- sults, if recurrlng frecuently enoush can have a serlous effect on the enenw s -
' Operatlons. . o , . . TR , |

: As tne enewy is forced £0. cuit any area, 1t is- to be expected that he will
_ serlously damage or destroy all important petroleum facilities and remove all =
.railroad rolling stock, automotive eculpment, end marine or river transpor%;unﬁa

h-]&@éllOCEANTERMfNAZS'”

rpne seaboard.netroleum facllltles of ngoslav1a, located at several p01nts B

o the Adrlatl coest are of conparitlvely limited size and 1mnortance As = }' o
;#giconsecuence of the metnod by which the ‘Yugoslav. - market was Supnlled i, e,,[v R
from the refineries located inland and receiving: their crude oil b] rlver barge,- S

‘tae ocean termlnals were not’ lmcortant bulk 1moortina pOWntS.

- “Thev *unctzoned pTlmMTllj s bulx plants recelving their Squlles from the“'
‘1nland reflnnrlps snd:served as: dlstrlbutlnv p01nts to local consumers, other
smaller bulk plants and bunkering small coastal and fishlng vessels., Termlnal
facilities on the Adriatic coast are located at the following points, reading

'ejdownward from.the Italian border in the northwest to the Albanian border in thee7:htf

m73southeast
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48 - DISTRIRUTING =
- Ocean terminals:

‘yepleaeize,~e Total Storage -
R *-M5g,_ ‘. Barrels
Cgudak | 2,000 | 12,600
:Slblnl S 800 b 3,150
Dubrovaik | 5,070 | 31,938
Xotor Area | 11,820 | 74,466 -
Total | 51,715 | 199,802

Lafout plans for the 1nd1v1duel plants. are vivep, WHer aval1able, w1th !
tanmaoe capacities for bhlack and white oroducts listed separately. Allocations

~ of *anxage ‘to products is on the basis 0T pre-war operating lnforrdtlop ‘Since

such allocations are not peceasar¢1y permanent c13331f1caulom and real locatlon o
. can usuallj be effected ‘without - great difficulty, it is oulte p0551ole that the
gtanks have 51nce been used to store otber proﬂucts 3

‘V4,8;l Susak (Port Barct)

Thls 1s the Vuooslav1an oort adJacent To the Itallan port of Flume and
'actually a part of the same harbor A locatlon sketch is glven on oage 47

. The onlf bulk tankage here are’ the foar tanks on the base of the Port L
Baros mole, These tanks, having a tOual capacity of epproximately 2,000 cubic
meters or 12,600 barrels were orlclnally desighned to tore creosote for use as .

:‘j'-tlmber coatlng, but they mlght be used for fuel 011

S HOWever, on. the Italwan SLde of the line in Flume there are termlnal fa~’
~cilities and extensive tankage at the "Romsa" refinery. This refinery has some
B0 tanks with a- total caoa01ty of 66,077 N3 or 409,98¢ barrels and Ls descrlbed -
in more detail in the report on "The Petroleum Facilities in Ivaly". A map of .
-Flume show1ng the locetlon of tne ?pmsa reflpery is ?snown on Dage 49 ' -

a4, e.egéibenik ;

S The onlj known storage nlant,at Sloenlk is the naval nas 01l stetlon be-"
longing to the government, with & total'capacity of $00 ¥3 (3,150 barrels),

o This. plant consists of flve tanks located on the south side of the harbor close

to the Notor Torpedo Boat base on the southwest side of the Mandelina Isthmus,
Aoparently this- Dlaﬂu has no rall conheetion,{but;no.layout‘plan*qr-opher,de--i;-

‘j]tells are avallable

'e3 >1S belweved ‘to be 1n error.,ri-_-_-

Formerlv a. number of 011 baroeo mmre ex nloyed in thls herbor for the trans—'

_ port and storage of petroleum oroducts. Thelr ‘total capacity wae{est;matéd at

,500 M5 (15,750 oarrels)

- Waile one sourqe reported 1*4 tone'(anerOX1mately 68,655 barrels) total
‘Fjstoraee capa01tj at: Slbenlk there 1s no conflrmatlon of these ilUUTES ana 1t

N Lhe only termlnal in Sollt is’ that of he SneTl Co;ouny locatea on the |
"Junorther shore of Solin Bay, A plant. layouu plan and location sketch is glven .
"~ on page 50.' It is the most important of ‘the Yugoslav ocean termlnals ana can L
w_facco Ddate veesels Nlth d*axts up to 27 feet 6-1nches. : AR

Tnis termlnal was de51gned to recelve crude 017 tankers as an alternative
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TANKAGE

G KAPAZITAT il
: - m ma NO,

6 TH
BBLS.

| N T 'ECAPACIT_Y -
‘,PRODUCT _y‘i_-,;.aFT§ZFT1" -

1 MIL.IT HE!ZOL '

*2400:2 eo 8500 -

MILITARY FUEL OIL

11 ROHOL

- l24.00i12.80

' 5500 . JiCRUDE OIL -

178, 72 4188 1 34,650

. 178.72|41.98 . 341650

!I! GASOEL - STEUER BEZAHLT

—
FSBO

570, .60 | HIGAS OIL-DUTY -PAID . . .~

T W T GASOEL - STEUER " BEZAHLT

14

T380] 570 . 60 | IV|GAS OlL-DUTY PAID =~

--vgPETROLEUM—'.STEUER??'BEZMA;;T 380! 570, 80 | VIKEROSINE-DUTY PAID - -

ojn2.4sia 89 318

L 1124811869 378 |
[12.4618.69] _ 378

{ Vi BENZALKO=- STEUERFRE! _

- 13.80

‘570 60 ! VIIBENZALKO~- DUTY"FREE" ‘

L hi2.461i8.89 1 378

Vili GASOEL - STEUER BEZAHLT

“1380[ 5700 60 i VIIGAS OIL- DUTY PAID

12.46118.69 . . 3718

oot

pm 20/ 1200 .4 1 VINIKEROSINE, GASOLINE GAS ou_ lgeawa 9413.941

"VIII*PETROLEUM BENZIN GASOEL "

I)( FISCHERPETROL

“loes! 1.30) Q.70

x| FISCHERPETROL

257

GESAMTBETRAG 1, 304 70

~ TOTAL

LEGENDE

LEGEND

b WOHNGEBAUDE

]2 MAGAZIN U ABFULLHALLE
13 MASCH!NENHAUS u GARAGE
14 KANZLEIGEBAUOE

'_:5 LAGERUNG F. KONSUM-

STEUERFREIE u.
ZOLLFREIE OLE

: ;,' WAREHOUSE FOR™ OILS .

‘|7 AND EXCISE!TAXES

AR DWELLINGS

| 2 WAREHOUSE & FILLING ROOM

-3 MACHINE’. HOUSE & GARAGE
4 OF'F!CE BUILDING :

- FREE QF CONSUMEHS

OCEAN TERM INAL

JUGOSLOVENSKO SHELL D. 0

SPLIT YUGOSLAVIA
1934 -

° L '00 200 '_'-300' CoreeT oo

. 78 426 . a4
712186 |
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.?lOcean_tsrmihals  ~ T L

c when transrortgt oq or thﬂ'

_fmetnod af SuD“ljln ‘She‘l re inery zt C_ora
by fr8621ug or lovi vauer

g.th
'-Da Pbe‘ nd Sava rive rﬁrouue was saut down

. It ;as_seluo LaEd for this vurpoSe; ncwever,‘51ﬁue du .g t ’w*nter 583 -
son wqe"uﬁr “1vars grp froz n,t“e reilway line is. ‘suan; b1 ocked b -show inm . -
“the m urta:Js.;, ' L T i SR

3 termina al vﬁs‘t e serving of”theflOCal'coaSLal-

"~ trade and it normally was'. su D}lled by raeilway tank car, Tnere is. g railwzy =

~siding with facilities for handling ab out 12 tank cars. qu rﬂllway connpcts
with tne 3e0g rad Zagreb malnllhe at S - \ S

Ths ma jor zctivity Of'pha'

n;;

'”he dnuall of Tanfafe 15 as follows.

Tan: age
1Tankg Dlameter " Height | Capacity | Capacity | =~ Product
Number| (Meters) { (Meters)| M3 -~ | (Barrels)| =~ . .
1 24 | 12.8 8,000 \::-u75800‘ nFuel or crude oil
2 24 2.8 | . €,000 37,800 | Gas oll’ R
5! 3.8 8.7 860 | 409 | Gas oil
4 3.8 5,7 “85 | 409 | Gas oil
5 - 3.8 5.7 865 . 409 | Kerosine
6 3.3 5.7 83 | 409 | Gasoline
7 3.8 3.7 85 | 409 | Gas oil
Total 12,325 | 77,645
All;unﬂsc ta nks are of the no;mal steel cyllndrlcal verul .type. '

| Pipe lines.- One &" b*ac* 0il line to dock, Lengtq 220 moters, ‘an alter-
~nate line,‘as‘ln lcatcd o ths pla Wajout wlan was Dlanned in- 1938 but it 15-
not‘certain~i;_1t was actuallv lal S S :

Q;

:,Pumﬁs.f & numns, two 1“o;r‘ each ;roauct Pomer7suﬁ'l cd from electrlc mﬂ.ns

. It is reror ted that this tﬂranal VaS bowned in Decembe;,'lQéS,'but.qe—
'f_t°1¢s of damape are not avallable.., : : S |

4, 8 i Dubrovnlm ‘_; b

Tbe onlj buTK suorabe was that of thc Sﬁe1l Comwany locdted on-tne‘Umbla ‘
'1n1et to the north of ‘the’ tnwn of Dubrovnlﬁ. A locatlon s&etch lS glven Nlth S
the nlant layout olan on‘“ace a : : , _ i | L

oo This plant is & sm&ll ocean tarmlnal with & case and can factory and was.
'mainly used for the distribution of kerosine. There is g jetty where smell -
tenkers wlth meximn draft of 18 feet could tie up. However 31xtpen feet off;*'

n\fthe head of the Jetty tha depth of the water is 26 feet

e This plant normellv was supnlied by rail but- sincp it has no raiT siding
~_[products hed to be trucked from.the rallroad yards to the plant S ‘
S Drouucts nornmlly are dist¢1buted by road to the Dubrovnlk ared’ and to the
nparby tovns of Trpbinje and Mostar. However, the narrow gauge railway, Brod
“to Dubrovnik (with a branch line to Zelenika locatpd opposite_Kotor) paSSPS‘”

' ‘dlong the mountainside sbout 100 yards above the. plent and a loading rack pos-_ﬂ
gibly could be- 1nsta119d by laying a - short pipe line, with a pumpinp unit.

~'sketch showing such.a line s shovm on the plan on. page 52. The: primary dif—.Y‘
ficul y is th° lac? of snccp on tho mountain51dp to lay & rallway sidinf >
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Tz gss'lftG 6'ﬁre'offtha.normal,'vertiCal- °V1lnmrlcal,steel tyne.
~fi{e-1‘nes - Gne 8 1ncn whlte nrocucts llne to Oock One 8 1nch black
ugts llnc | :

Pumps. -~

Locaticns of
'ma 16 58
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‘Ocean,termlna;s;?

Tenlage.- The detzil of tanknge is as[follows:ﬁ
Tans Diameter | Helzht Capacity CH’Q“luy _:ro“”ct
lumder [ (Metsrz) . |[{Met=zrs) SN tPcr“ela)

1 7, 11,4 00 j'3 1“0 - Kerosine-
oy 10 1n.8 1,000 " 6,300 | Kerosine

3 10 12,8 1,000 £,500 Gas oil .
4 ~10 CEE LB _,OOOp- L 643300 Kerosine

o 10 12,8 1,000 g, 300  Herosine
g 7. 1.4 L\OO"_ 3,150 | Gas oil’

ke 2.5 10 UO' ' 51“" Motor spirit.
S 2 8.5 © B4 | Kerosine =
-9 ll 69 | Kerosine

5,08

P =
.5

- 31,9%3

P,
Total

910
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*s sunnllad from.@lectrlc malns.\

f s
Area

in.the

town of Kotor itsel?f,
latwon cn - four DOthS 1n tne

-Capabity" .
(Barrels)

Lipei

Tivat

Kumbor Chznnel
N L S . "

(3=10v101)

59,220

1,388 o

112,600
q__,zbo

'!Total~

74,466
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S Barrels .

.4 tanks of

- Total

_ 600 13 each,
5. tanks of 1,400 N3 each,

fuel oil -
gas oil -

2,400
17,000

 9,400 |

XE,120
44,100

59,220

T

a

o co cretc

57

Cbut the Yugoslav
harbors adjoin-

2 ylarts are shown on_*he s&etch of tne -area ap- .
ls oncerning tnesp plants are as fol*ows.

ed o empléﬁements°sunk"4“feét‘into the
tanks are AO 1ona T cWearly v;31ble 1n alr cover'
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.j‘K"f or area .

ALL FACIL/T/ES WIS 7] ey 1.
THE rucosuvm,v GOVERNMENT | e

‘MAP SHOWING LOCATION DR TR O
OF PETROLEUM FACILITIES gagggggs . ] |
~IN THE KOTOR AREA |7 X~

YUGOSLAV!A uiect

- RCEGHOVI. .

~GAs oL |
. STORAGE{

LKOTOR.

" BLACK OlL
STORAGE

;;';.it is possible thet they‘have been destroyed or thet underground storage hes.
-._been built.“- | .‘:_ - | SR . . : _
. Distribution was by barge or road there being no rail connection., ™wo e
tenker barges were used for bunkering large vessels. NETE S | .”~
oil deoot There are four tanks of 55 M3 each for ~wi'if{
1,386 barrels) B o T .
lighter, caoeclty 100 M5 (550 barrels), and . two berges
5 (3,780 barrels) each were based at Tivet._,,_‘ - ST

L Tivat.- Government %as
S gas Oll totalling 220

e In former times one. -
i j‘with a capa01ty of 600 M

Kumbor Channel - Government owned

By There are reoorted to be four cylindricel tanks, capacity 500 M5 each,

: totalling 2,000 ¥3 (12,600 barrels), ror fuel oil on the south side of the :

- Channel between Spilice and Pristina._ The tanks are 200 yards ‘apart, close e
to. the water's edge. ‘These tanks are: not clearly Visible in air cover and 1t =

| 515 oossible they’ have ‘been destroyed

thbor Channel, on tne north side of this

The DJenov101 seaolane bese 1n
cepeclty abont 1OO N5 (650 barrels)

,"Channel has et least tvo caSOLine tanms,
"Boch ‘ T L R ‘
= The tanker "Perun" 3 500 metric to:s, formeriy was based on the ﬁotor har47?ff*

_bor and there were normally one ‘tug and severn ¢r 1zt oil lighters, capec1ty '

. 250-300 metric ‘tons each. Products for the: Kotor area were. transported by R. R, |
tank car to Zelenika, opposite Kotor. From there the transfer to storage pOintS)”jQ{

»';fwes effected in drums or by bulk barees.,-;w

4 8 6 Otner P0351ble StOrace

bed ln this sention of the reooru

In eddition to. the Adriatic termic als descri
undetermined localities elong :

tn 0551ble ex1stence of other small tenfeoe-of
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STATISTICAL SUMMARY OF DATA ON OCEAN AND RIVER TERMINALS S
YUGOSLAVIA® O imevaplteese

x.® Data Un‘f.nom- ;

: | Place .....i.ee. mw«umu o Hosr {Tivat) © O { rotor fwmer Shehnel) wotor (Fusbor Chunnel)
Identifi~1 rocation: Lut... |42¢ 25° 1 S Ao wer w0 428 2d w0 -‘-;20‘2!3‘-35, ‘

L i catfon of . - —r—— —
IDENTI- | Place . Lomg.. F180 47t E. o e qntE e T lgo 290 E T BT

mor o |

. OF PLACE . Hame vo..ldiesew b Liped Bunkering Terminal ()] TivatiGov't) Cag cil plant| Fristn  SBunkerlng Termimal | Djenovic) Seaplune Bese.
. w Lo : = ey - Paa
AND ‘Identifi~} LocsLlon ..e.... | HE2tern shove of Morinski ;:.aa:‘:m Shore of -Tivat - Louth ;i(}\\a‘c: R "_-Pl ta-tinnen side of Channel.. . -
PLANT | eation.of - Eay - oy Tweon Srille:end iTistina -
e Flant OWROT evereriann _r-,ov.;-mu.;p ‘ S0 Government Sovernment
CHALUTR Ll il _ Casan s ooll statdon | Cceun wansdripd atation . | oeuplume base
STTUATION . | Underground .... I-litusted o5 cenerete szme oo R T = e
op TmEs - ” nln ] fegr T
e AbES o} Avove-ground ... | 4. o woroe 1 abave-ground
: > . P oo . : . GGG a, Lheel] ndria
] UTYEES CF TRID Luiillvesieaiaiaiiiiens [(B) L _ STl bYRed, cyllndris. R
S| - E e © o [Humber L IR o R
T o] Black{MY. . . 5,400 el - Bro ‘
CAPACITY o Barrels ,. 5§, e o o 1,326 ‘ . 12,800 : ‘ "
' ' LoNuzber.e. |- - ‘ ‘ - N R . T IO

cd

ite (M i L - o : - - SRR : g S 00
Barrels .. : - . o= : - . S o 1,260 -

Qo3
(o]
e |

: STORAGE | o lmwmter ..o S , P ) = R B e
2 : .\-‘ . - thalm_s_ : ”9 ’-: i X ‘ & : o :
: ‘ Co | Flapgll o srerrers 2500 - 220 i Coooomjnoe o T Ta00
D "‘“-'Kb e Earrels .. Lo BB,ENG - ‘ S 1,886 . T in.Gou . s TEE0
: aruy pRURbET oo, - . I R . 13
) $1: 24 o] — . . : - . . :
. Place|X =eoeie-s - - - _ . - 11,820
- Barrals el . - g o o N i, 400
A 1 STCRAGE FOR GASED GOODS <iuvennvsiens tene” R SRR BT o ox :

FIRE 7 ?T:‘HTIOI‘ -.----.-nu-oo--.--.---‘

o
T
el

~

B R L P

IR ]
= |
EaL!

DAMAGE Lo syirev e vt eaiinnedviiierene

x
| DESCRIPTION OF PIMPING ERUIPMINT ... .. { . e x ¥
7 .U:ADI:::ﬂ.A"'f"‘.........,......;......- Yo rail conapetisn . a y oo x x .
io] CARE & CAN PLANT. D L I ST : i SRR T RS ¢ S S oo

"
H

& seerveee bt rall connectlion : X - X B ‘ x
10 L 1o s B Pl » . A .
‘I; LISTRIBUTION . s euivns wiiinanaeasnsaes | -E¥ baTges,
. I
B
r e . Cohgesa fetiy bulil -~ K . . B } ; o~ ol
Common Neme of ‘*a-t'\ DTS BN -1 S T A ~tvat (e} o Mstan S Jenovic
E Used by | ee .... Government o o oo | Severmmmatc o0 Do 53"3”‘“7«5_. S | | Government
cor R R Length or Berth i i e e ieaiiinnal] % AR Lo SR . v S
Tg 1 %idih of Berth Jy L uieiiervnnonnnnnsd] % o 4 S T o e R e : Co . e
' : _‘ | Fresh water supply at doek? ..., | o7 0 oo e DR T e ‘ b S o
‘ s “Ehipa Accommodeted : . : S N
Ti H P Meximun lengih of 7esseloin fees,| x- s .S %
! - . Keximurm-beam of vessel in. feebt...| x : T Yy
= 5 - - -
Maripuz draft of veasel in feet.,| 34 x % x
DWT neeommodoted L. ..uiivereeisaad @ : . : K - o X ‘ L
. D{.DIZCHARGE DATK : ‘ 1 A SN R o
- . o © - - o ~ . o © i - Q- o : -
- - : 3] = - - ~ g = -t ~ ~ ) c Lot -t ...4 =] =] : 2 —
5 glEfelelelglale{elelslaieieslalale]z]®
'C’ S 0 Q ¢ o & - I o | o fop t o o ~ ] o o 2] MA@
: Producte: 2 sl sl stegl sl &8s latel &5t 8)at1e 52l 88
{8 : b 0 Fi| B } et & = B ] S RS By L o o -
“a ‘ : , : _ . = _
g “} {Number of pive Mnes .....i....eeen.] o [ ! IR SRR N R SR T N T
P | Langsh of pipe.ilnea: |meteres.),.. oL ‘ v o ) ‘ : ‘ .
B b5 - - - - - -t o I e - N D TA -1 2 s s -
iy S . : 88T o, iiies s
3 Diamater of pips imee: - inches ;,,, BRI RIS 2 E N tirwmews o urwusoan T nv R nd oWy
I. . ) L —pi— o LG S R . . A TR L LR L | L . . .
. ’:: Frogsure allowed in pounds ......... ' '
5 {ois et o ‘ S I A : _ - R
fucherge rate, long tons per hour . i 1 | | o1 [ R L IR ! [ 1
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'Stear.......'.-...................... B ‘ X Lo Sk R X
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tie coust 1s report: coreate weuldaprroxizad Sy iy
(7,860 varrels) =a2nd 5 luacking, | o
| Tention should be n sde of the small Itﬁlian.islané‘Of Zara on the coast
of" Yugoslavia, latit uae&AOV"leL"lLLuO 159148, waere gzsalins ond il iy be-
lieved to be stored at tne ne“d, or southsust end, of the port ornd 23 mnd 0il
Ti entranca to Valls di Pora,

‘rumﬂs ars T'e“o"ted at the seanlane bqu:ﬂt

Dl auoraée;tﬂnAavp at. tqu'r,finerles]hES»bce describved ‘in the refining sce- _
©tion of this rerort,. athuE for their rivie bulx plants at Beograd and Zzareb
-the velrsdeltiy Compalis ad v e lintls ;nlana stora%e. The local market was
~so small that extensive fa0111t1°s were not justified. Distributors and con-
SUNETS ve"e,- 1n most cases, supplied by shipments direct frou the “rl‘*é“‘ﬂ° or
by the few river oOr COdSua? bul% installations. Shipments in bulk were nzde by

i" .

- auto truck, bharge, and rn lrogd tank car.,: nlso;'a con31uerﬂolv oortlon of tne‘

'trade was suso‘1ed by duct shiowed ¢n uru*ns.

The l“ruest 1nland ou1< storPge cap 31ty wes rnﬂrese‘ted by the. sovernment.
nkzge for mllltarj surposes located at numsrous points throughout the country.,
1ile no layout plans or other details are. ava1 dble, a f9lrlj agcurate list

lOCHtWOHD and’ cap dCltl&a for t“ese nTants is coptﬂlned in the statistical
.arj of sto*age f30111tles on. page 62, e - ‘

CA iy ,.3 &

t
0
S\

4.9, 1 Beoa l—.éudarlca § Shall Comnanv %u Tl:mt

- “-1@ most 1mnortunt co.merc1fl 1nland “l t-\as-tnat oxf 16 Shell ompany :
Joc‘“ﬂd on the . Sava- ?1ve¢. J ﬁucarlca,.a subureb of Beograd. lhngDlant was

equinped to. receive and ship products both by river znd. ranway ;‘It.contained:f,.'

‘}a‘Shall tln and case fa ctory.” A lavout nlan appe ars on ﬁdge 64

Detalls of ank e

 Tank Diam&ter;ﬁ; “”; ‘Height:' N3 Barrels Product
“Number| {(Meters) = - “(Meters)*-- B o
4 7 8.7 ] 240 | 1,812 | Gas 0il .
B g .8 | 485 | 3,055 |Gas 0il -
o ¢ .71 A 483 | 3,085|Cas 0il
D 9 8 485 | 3,03 | Gasoline -
~E 18 o b 11,40 1,910 0} 12,033 | Kerosine
O 2. e .} 970 | 6,111 | Gasoline
G --9*k;u1.‘, 8| 485 | 3,085 | Gasoline
O £ 18 - - 1l L 2,660 186, “H-‘Gasollne' >
I-R 15 sm411 tans o L 317 p 2,044 JlscellaneouszV”
Total = | ;9,037-“‘50,575:

‘The main tanks are: o the norma1 stcel cyllndrlcal tjne and surrounded oy ¢~
low flra walls . Tnere lq also a smﬂll water. tqnﬁ, c~0301tj & :5 (39 bﬂr els) o

4

o.:blac% groducts) uO Jﬂtty

"_Tloe llnes.f_a”lwnes:(l Por wn E”Oil‘flf

~b

gumps.- “lectrlc, powered by sceam ariver dframo

,4;9;2 Dravag;ad Shell uomoanj Bulk Plant

Tnls olant formerly a very small 1ndenena°nt reflnery, was Dought ut;orxﬂu'
lessed by thie Shell ”O“p“uy"whO curtdllma tne're;lﬂafy one ulUﬁS suf onting




s, DISTRIEUTIWG ”‘éliifff;
Inland storage T

B T L . . T Lh AL ‘_...i -
'a - ! T " r
"-.*:‘:-u&_ L h o
e 'y - Sout L
. A0 ety oo
- - N .

”_fflto use the storage facllltles Total sto Pge capacity was only 767 M5 (é 852
““ .”barrels) & layout plan 15 glven on pa 66 - - -

T Besides the bulﬁ.plants of tnﬁ maJor 011 companies,'smull bulx tankage'was
’I”“fﬁowned by Hinko Yeyer and the Arko Alcohol Company. The former operated a local
. 0il jobbing businass while the latter manufactured and stored conmer01al alcohol”'
~ of the type that was mixed with gasoline to comply with government regulations,
?311 ~Layout plans of the "Astra" Shell and Standard'Vaouum.olants are shown on- pages _«f'
%:   :67 68 and 71 e —— . o L o L _ I e R B | R



f-lhee 101‘ )

. x = Data Usknown

ot ava iledle

ATISTICAL

SUMMARY

. -.Cﬂpaciiié'a'esti:ﬁ:teﬁ" o

OF DATA:

STCRA

CILITIES,

YUGOSLAVIA

IDTNTIFICATICK OF PLACES P
T Tacatls s o . o ) SLIDETION OF :
Index U L e e ”5 STORAGE TANKS!. - CR? STOR )
SRR IOITIZICATION ) S o ~
— Tgt.W] Lonz.F - : ! N o Above- Under- ‘Eflaok ; *°t°‘ _Dlnca REMARKS
Flsooe : ml 9, Owners of Flants = " Location of Flants - ground ground Barrals MY Burrels s SRl
Brod 43 18 Standamd Yasuum “pytern end of town uf Boua..a;.i- 18 174,712 44,732 72_8_1',"512' “Reft ';erj wcr.e:lr.s_-;; _t.um:u ot included.
- S Erod cn Seva River, approx. 156°) ' = : B SR Allocation of tanh:aga to "rod.ucts la :
miles sbove Beosrad. : approxiz:nu ' .
Caprag 48 18 Jugcslovensko Shell £ norsh ulde of F:mﬂ_. 2y 193,410 - -
: B e T 1 across rallway brid:u - o PR L
Just ahave funct.ion of i.t.pa 13 - 44,480 1" 1 260,824
and Save Rivers . L B
"-Drajrogred o 4t 1% Dravoerad anfinezida i 4 :f‘_ 1 - 4,013 -] - S f.I.v-.s.,ed or baugbt b:{ tho ..-hel]. Co., whb."'
o : . _g,-;_—,gr.,,l_n_gg Glie-501l - I Lo ver - . 4,832 { lizired refiniog activity and’ usad s
. : R R Ce -prlmarily as & bulk plant. |
C Csliex 45 15_ Ipoil d.d. - Sauthern section of city of . - 13 % % 10.000" -'53,0‘00‘_' Possitly more than IB. r.an?a, no detnila S
o _ : o o Collek ' A ' S : : C e © i avalledble . . , _ .
Gmsderevo . . |44 39| ZC Sumadisks Freditne - | South aide of Dopude River be- b X Ret{nesy recorted umter canatrt.t.r.icn.
. . SR N Benza - low Hoogred - R . Co C bput ne detalls avalloble. Reported’
- S e domaged end ‘as or "une 194 not_yet_
L working. : N
p’}-“. . ﬁr:}pwuu.v-': Cl i '. . L . . ) o
“ubrovalk {uru.) 42 19 Jugeslovensko Srell | (n Uzble. islet on ::'b:‘th I 8,977 - - Also ‘2 cement #BLOr. LIS KE wi:h w tel
R . R T [ Brui (Dubrovaik] - 7. . 4,814 J0,858 ‘cupm.ity or 205 burrels, . =
. or C‘m"-‘ﬂ G 1 Tegoslny Government _‘.‘ijznovlci.:c:‘.plnre .moo, 8 - L 2R0T . -.-o storage 1cca1:u'. st. hotor p:o;er.
s R : side of Lumbar fhaonel B e L
“ " a2 iy " ~ Petween Splllesm oand 4 12,600 2,000 - f ha.’-re baen deatro;ea :
o ' S ' . on gcouth side:ol ru..)'-o S s - R
Tipol A2 (16 . " regt o gide of Moringkl s 59,220 9,490 - .- f Black’ oi" bumccrin, ..a:io"l
Tivnt L] 1 " - i Zeat slde cf Tlvat Bay - 4 1,358 22 71,400 Gus--cil depot.
- sibenik 42 35 Yugoslav Govarnment | fouth side of har v'i!' c_m 5 - 3,150 500" 3,150° Yavel’ ga» oil ziaslion,: Lr.con"l d.sourcas
: o Co L o - - | nwal Torpedo Heat S | report 2,104 L’J totnl sternge hcro byt o
1 side o7 -‘"‘a'"-‘-"hﬂﬂ .st‘mus ‘no-gotails are available, . . 7. o
Splrt (Selin 43 16 .T-';;.-,csldv'{s_::'s‘;:o'.’i.m 11 | {m Eay, neTih Al Spl € Ty ";’0 434 SRR B ' - hldo ‘amall’ .n:ixi'm or dispensing a.*ir.;:s, 3¢
N R SRR : . oo s L& : 13,300 71,1%0 barrels capﬂcit;-‘. Rercrted bombed in Dsc.
S - I - ‘1943, but'detuils of dn.::ut,e not avelilebie,
Sulex 45 14 Unknown it pase of nolu, Port Iarch . 4 12,600° ,000° 1%, 6007 ormaily ueed Lo a Ly c‘acso 0 but ceuld”’
b A R L ‘ . S | ve.used Tor fuel ‘oil. . B
T AND B I TR SR
Y , : . R N N e
Sule Crave el 44 -y Yugasiae Sovarnpment |- [ R BN - B - 110 TOERE
sukeriee 44 gide] TugeuloVvensko Shell Eukc.ica, -luburb <y Eeo;:'“u_.. on )} 3 7,622 - - -:n raceﬂs su,.pl.‘.es b-:ath b" *u;l and by ‘
T - i , . : . | 8avn ,.(1,-91- 1, uhgvg T:"'o"‘e.cra . S ' river .:r.re-. 16 “small nisce lsncous Lunks
e S . Iridge.. = 4 9 - 7,720 - ‘with 32% LV total capacity mot ineluded. =
Lemun 144 20 Jugeslevensko hell | Zemux, ='1.bu:'* c:r..‘i‘.i grha, nosth ' Z - . 80 - '..v:a:'e 'gusoli'-t s.ormge at nir por...
L - - T Vo] el Spva iliver, S S : : AR . :
Yugeslav Governmeat | Ibld... o0 .18 - , 500 52,280 | Avistion gasoline storaze: plnn\. with boh -
AmReET i o . : o ;b river and rull dopnsctlins, ey now huve:
o B sm!.ticn&l mdorrround storage. . .- -
©Rpajant 43 2 Yugpslav uc'm"mw. s ol - 7,000 44,100 | aleo Ying' & tetra—athyl—la&d blen.‘hg plant for oo ,
.. o : '- ' o ieviu son gasoline. - e
¥roguleme . |44 20 Yugosiav Joverrzest N - -500* 2,150 S T
"Erallevo 43 e Yugosluv Uo'.'c:':'.:gcat L(b} o - 180 ¢ 048
_ EruBeeac; 4 21720 | Yugoalsv Govermment U ~2{v) - 45 Ty

DNLINEIEISIA - 29




_—
indey
LR

&t

Luns
1an 2asolins,

e
ca ALl

L

e
Py

unde

-
A
-
By
—

LN
T

-4

for ay

T
i tha

P oiasd

foL B,

rpaTt

" 7.

-
1

o

o
AL

"

g

. .7 -.‘3:50 .

TR L]
R

14,100

-L#

e

;306

EREUI

Y

&

[
&

Y

gt

. *
I

i

DY T TTaNA

e

Cnfamls Rlver

-

a
i+ I
-
FERS
ﬂhaum
Lk
o
- 11
[& FCH]
o B
T ]
R
4N
iz
PR
S O
[
L,
o
[ )
g
Q4.
S
-4

-
ir

TAONL

LIMEEnt

2.
1

U

o
L
ou

Fai &y
"
-y

o
B

C

slaw.

Pl

enslny

L

U

astro &, de

T
k4
o

- . .n . - !
S n ' 8]
+q C— - b4
g {2 2
1S lﬂa . fa
£ E i
a7t LR bt
L - .
Ry [ 9 .
h ¥ o w1
: N I L .
. i o
e . S
15 3 i
S e 47
= (=1
a- e
Fy e Te
¥ PN
o b5 o
o R
DT ) m <
4 — >
i3 Fr i L
n 2 . .
20— — o
-t - =
o e wi.
|5 ~f
Q= (M O
- : V¥
45 sl - -+
a0 = . gl
b "
e |8
LA { .
Eyawd [ wd
ko
[a 20 I
oL —f -
gt b
R ]
=% e {03 € > 2
o0 L O - I I o . . ™3 )
—t =4 S 1 1 Fo ]
- - - a t - -
" -4 £ S ot P Lt
s ] .
- o v ko . P =
(= ] (o] b1 R . oo tvd
] =) b2y . ) I
- S . gL : -
™~ : s
. v N :
R ) Q1 ] kY- 7 ¥0 ....d L
- L) 3,3 ri ) -kt Y I P
o - €3 o 22 =3 ¥ e
| . o-m - - . . - -
L= | =4 | Ty 3y
[»] o) iyl (oI ] oy
w > © B I T RT3 KRR FS S
- = ot : asis
iy .
i - : B . -
. . . )
3 [ ] iy ] 3 b - ur o
oo MW T Fe B2 ey o LRI B %
=t = (1] Lo B | L I L
- - - - -
< 9 2] e T
- . . .
. A o e f i e
; -
i ] [ I y ju3 [ [l (O e
o 62 2 3 D= EN L5
o L2 b e oo
e
vt 1 b B 1
- -
1 1 1 IR s
. P i
< il B
o S el
1 e ey
= ey e AR
£ £ F o
3 3] R RY] w ol
i fad
o
-)
) ]
. m o5
B ¥
o s
_ e
i
=
.
_mn
oo
v b2y .
° B S
s’ o IS aY M.m - A o .rw M..
M Pod 1 — . pat o :
nn__ ) r 1.z N o . 2 2 bl
o 11 m . 1 iy N R Y 3]
5] =1 R o G 1o £ P W
=3 o 13 3 L4 e L . o] tx - Ta
= w0 wr o [ O G- Pl s B B & e
o0 - o - 1> a” Ml nw um,w -
[~ o) o o b
5 & o18lafgiela e 28 |8
t - . w .
3 - [ o L b o Lol B C B
14 N &3 o =¥ e [ 5 E- R -1 £
o -t ri -t ri 4 Sl L] -t
i 2] 5 ¥ i LU 11y oy H ke
£ £} Q ”n 0 [+) @y a. A 3
& [ w | o tr b B g BT R SN Y
3 - = = - o i P = .4
©Y - Ted e bre b1 Pl B - b
o Wl o b ey
r) oe B s ..,,..ﬂ. . 5]
- [&] - i st} VI P |
il & — = e =
4] P ™ Rt R4 o
i ] AT YRRyl T
<o ry ¢ § oo ey )
- -~ o i - b
- 4]
L5 > 2 . I
. n Py " a-
b Rt I ~u. [
A . -y - -y &
b saed - Lo o
o [ra P by i v
g ot § oL = ] ]
SRS S 1] ] kR

i

(Y

b
o
o

o

L3

nt

e ha

L Y¥edpiw

UHmequHHZQ - mu
mwoummm MIﬁm

- :
Tor.

¥ hLeve bwen used

Hnburgh Unogrsphl

& ona

.

-

Th

el

LT
&, BGE

L

g
e

i

o

RSP

..Etgl

i
=

L]

1}

P LA

L

4

-
-

AR LeBuletbed

-
L X

. .
- 1
- 4 1

ker

1
-

L

Toarttadegt

24 ere aprroxizoted,

Le




RIVER BULK TERMINAL
JUGOSLOVENSKO SHELL D. D,b“-
CUKARIKA YUGOSLAVIA -

) colper] -1

0'”'"-“399}-490 590 sc}o_ . FEET

_——— e m e c——————F .

A
-

'
" . } v A o .
" T . EEE . .
gl . LR P
' A . . . L

) B) i N\ 5";_ ENLARGEMENT

,..—""

L et -

" ) T ) 3

: N . . - i
. ke ol o o LT coeaw ‘e a s v .

#£=-‘---‘

.

——— p—
pumip————]
— —
e m—

C§3NIT 3dId

Vg

|#Y35c y3012001

e
3

OBRENOVAC ._.....-- T

ey Mg

- DNIZNATHLISIA -

_ 179 :




DISTRIBUTINF‘~ 65
Eﬁkarika o

" RESERVOIRE (R ESQE[RV-O- IR)

ol Rpl s Ral e kB
(T g . ~2 ’;-‘*:_";L_*';‘j__- : OEER!RD’SCH REO ‘ 3 BN H
T HP T e UNTER!RD!SC — gt DD" A B

. ."!">J“ o - , : .
R - - i S S T LR EL S LR o -‘EE*M'
= T e . RS l_.......l EX n A D — o 3 ~ s “. .1 ? — I- -{“'—._-.___- £ -..-_._._ Py
| " e =0 L |
. — [ o oy H . ! R
= j £ B R p—; . € o l' Lo s L
o P B R e PRODUKT :;f oL -‘; HE > t‘_‘;"i N P PRODUCT
- R - RN LR R T EC Qe e
Las L w3 bt L B B\ AR S W . o s e
i T - TRV S v ica. ,‘ & g G2 a. a.
W - g [FU as ! Dwl Lo i .
a P i : S TR N S TuAS R R _ _
, v 3 ! COMEROLINE v Pt HERE T IR B T ¥ T
pf o Tiemslt aert o w0 JERNEE S e o ier amop 512 | IROELE
i - - o e e T Y T G g pel Thgq 1gsl AS 01
BiRy ;% B0 282 A3dL LE:?%EZXLET%& sTeyer || BiRy i 9] 8.000 1202 85| 3055 EU?YOPkID
cgs i amg b et DTESGLIRD MIT PR } RN A DIESQLINE
gt %ﬁfﬁ*ﬁﬁ%ﬁﬁﬁ&ﬂ%ﬁ%mffll S 800y 128y 485|095 quTy salp
P P LTBENZALKO MIE T T i Hheal yae o { BENZALKO
| 297 01, MBS gemayivemosTeug | PiFy o 90 E00G o j20E BBS) 3095 ouTy PalD
Faiat aieet roem PETROLEUM MTT . 1o yer Dy o1n ! ionasi KERGSENE
7170 1965 1910 gz Trp STEUER Bify 1L B0 T TAT 09101 12033 ) puTY PalD
IR R CBENTZALKO S P P PP i aant geqq | BENZALKO
R _id".g7? S‘F“rqrﬁrl L %Efk : -%2339;99 (B8R 9700 ST pyyy FReE
w2l 3560 485 LEER GiRy L 9] 8.00 252 B | 300 Evpry
£ - T e ARG LTNE.
E751 1935 2660] S#éuégra~ B R TG 00] T TTeTS] 2960 | 16758 | gury Feee
I A XS SR vt I il B _
| TiR00 1411 5,060 5.35 1 7{ | GasolL
TR0 2.5 | .94 (10.301 - #5| pg3 | T.D.2
PR . : - - -
KR, 812 716000108, 9] T1p3 [B. 1
L{#ﬁﬁ? “”Tléfﬁﬁiié?ﬁéff“f}f“‘zg» 1831 B.0.2

D .
.D. 2

2.
2
;
3. )
NP TR 2000 13,501 85
. ;2. 2. ‘ . e
: A s 5 O R
327 sirs 2350 2000 13501 85 [B.E. 2
““““““ ia -!L ; .'""";":27’" ST - T ;
olr, 12527 olr, 12 2,00 [ ol13.50) 85 18.0..2
SR R V-1 U R E S AR I Ho 1ZET : s
Flr. i7%50 13,501 8.1 Pir, 17X 12,00 13,501 85 |5 i
2 iziael T Sqz.29) 11 _
IR, 12,150 1.50 2,981 4] BENIALKC 0Ry |2.15] t.s0F | i 25| BENZALKO
J o O SO N S SR TS SN S R - '
RIR, [u.2 1.50 Poo70 L1{GASOIL - S RiRg ez prsop bl a9 | 6AS O‘L

L.ty 1.

- § \.-‘ ‘..\ E : ' ) . ! .. ‘ . l‘.“hi; .
LE{JLMU{ o . : . o LE.*-JE!‘H.?'_

1 PETROL. . ABFOLLMALLD 1. KERQSINE ,ILLiwu noow"

70 UBENZIN ABFULLMALLE 2 ‘SA;GLIN%T?'LI,AG POOM'

3o OLLAANIR, RAUM. B OiL LOQTPOL ROC

1 FHLFOEl%%S{FJOiHE“ 4 FOROIL TANKS -

5. OELEXPEDITION Rals b 5 Q4L DISPATCH R0

£ EA - 1 - ,s-WMNFAGUr_ e L
7 ! P STORAGE PLACE FOR C“%E"FITTINGS
a % 18T OFL. ~PY%P‘“‘Hﬂ HILL AND =

. CARPENTER SHOP .
L 2ND 8 30 FLL- SPEC AL LS AND
| ‘ack GING Y FE T
: EP% i\TTa G e -0 vy /“H e e

';,J;r, TATTE UL Ddt £ o 11[;”K}LK9HIP AiL.MACH!NE SHOP (LATHES
CPUMPENHAUS ;-,.‘--"_12—' AP OOV S
Aufw' FMHuU“?-'];;;Y} 13 MACHINE.ROOM

FASSHASCHEREL .~ S ':14L:,APREL WAuiiJG ROOM
CGARMGE F. 2 AJTO 15 2 CAR GARAGE -___Hw ‘“‘ CUKAR]CA - YUGOSLAVIA
CBUTANGAS LAGER R ST 16 BUTANE aTORAGE U USHEET 2 OF 2

'U

n (}\J’

2

Tl

N e R e

i N

=
NI
?:;

pod ped e bor ey pei

‘MAS:ED REbtPV .r;gap.famzr 17 WATER RE EPVO!P - CAP316M555_=- SR ;;;-q."a;;i_[f‘"



DRAVOGRAD
YUGOSLAVIA

l. 11 . T
o - ) A . ‘ . i ) e .

LABORATORY a5 -,w
orncEE";fr"

¥41Sja3io3rodd ﬂ~ jj ; 3:r'ﬁ>*f;de_

) -_....____-

.‘l‘.

AYINIZIY

Téﬂ‘

WAREHOUSE |

TPOWER

———

4 f
¥ Y

ONIQIS 'Yy

:”IQHHiéfélNBSBHQd i:f "fecd' i-€d;:dﬁ :dfe?

“?3m f; ii“”‘ |

13

4 &”*r*-*J;ELv- Ny =SS

fdijbéiiﬁd e113f;ffié‘“_;f' }fidﬂgf.T;ei. f e;?5f ':-

BEYCY
””TT3C)'a
PR B (:k
- PUMP

aomERANo g&_,
L ) House:

auu« PLANT, (AND REFINERY R
JUGOSLOVENSKO SHELL DID‘PM-WH'
o | Tank
| Tank
1 Tank
.';efTankmf“
-;'Horrzontal

'”*;fs T OR A G £ T A N K s

"“Pfaaact

Capacnty

.Ma_

.Bbls

O DW=

Tank
Tank
Tank

Tank

f Hor:zontal

TGas 011

~ B.AMixture
- B. A Mlxture

Benz;ne
Gas Ozl

Crude Oll
Crude Oll

Benzune

Crude Oil

18 |
725f“
25
|5
jRrS

IS
35
AN

1500

113t¢f;i_;  i¥,
75| |
;ff88F2{f?gﬁ;.ﬂg;w

-(bd;(bdfqgcifg

s —

Tank

TOTAL

wmn.; R
QPUMP

740

©_ pesgoasag
 DNLIAETMISIC - 99

220.5 Lo
“-31501"f .r:-¥r;{Lf




; DISTPJBUTING - 6’7
Zagraﬁ T

BULK PLANT

ASTRA D.D.
'VRAPCE DlSTRu:T
o ZAGREB o

YUGOSLAV!A

RECREAT’ION :

ROOM . WELL_'

LSTEAM Y
PUMPE 71~

 STEAM. PIPE LINE . 70mm.gf

S TCRAGE TANKS

‘ Capacity
|_Bbls.
| so | 35,
150 | 315,
38 | 239.4 | R
R R - R
38 |289.4 | |
38 | 2394 |
38 | 2334

ao fiess L 0
20|16 g _.1"”

“No.,

INE TOmmg L
=
(€3]

MlXERS

o

. OlL .PIPE

g .H , -H U 'STEAM PIPE LINE 57.5mm.g | Core S R .
T L Yot L ,l: o ! : . . . . . - - N

845mm|gd

TLINE

O DD QD N
Gy
&

—
<
N
O

10 | 20 | 128,
11 | 20 | 125,
CTOTAL 370 2331,

TRANSMISSION -

,,‘\l
Ol

O]
o P

m T L TP s TR




el BULK PLANT DTN e
*YJUGOSLOVENSKO SHELL D o. |
ZAGREB B

YUGOSLAVU\ ERRE R

o
o)
o
= s
-
I

iy  *: ”-1L\[whm$QMv;.WAREHOUSEQj;' ,1

e N LR
-L_i‘ . R U

Cmy
o I

O
n
"E3=:f H““fff¢§:.?; ;» ¢ fgg;f';_l[7  f'iT2¥'?7

somce s

..' 1[1”'..HbfTZOhtalf;';,Kéfésfhé 'f28  :: f176:5  ; H
| Above Ground | T T

3 "“Horfzbhtalﬁ*'

Total

376 Square I\./eters of Shed Space for Storag e | e R

“_ of Packed Products._--'--




D.D. BULK PLANTAT VRAPC EZAGREB




DISTEIBUTING-- 71
Zagreb

BULK PLANT

STANDARD VACUUM OF CROATIA NG|
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Ports and,zarbors o

.SGURCES'OF'PDRTfANDfaanBOR,MA?s.Foa YUGOSLAVIA:]_."

| h_ Maps of ports and harbors nav1ng imoortance for petrolaun handllng in

fv[.ffugbslaVIa are not renroduced in this report, inasmuch as gqualified personsrf_'ﬁf“ﬁ
- have ready access to detalled charts publlshed by: the Fydrograpnlc Cffice, Bur- -

eau of Operations, Navy Department, at Washlngton and cherts of the British |
Admiralty, For convenience, references are glven_nare to maps of varlous norts.

i In the Iolloalng list

'*ConSecutiVef;,

3047
- 3080

3051

. ‘_'l'.3053‘_" .
3056

3058

3089

S BaA.

BA d651gnates the Brltlsh admiraltj.

i'?Chartf 5 i-”aTitlaﬂfﬁ'___s -

2711 L Ghlf afhdhafnard'(Kvarner)

~ Cape Promontore to Dugi Island,
(Plans: Port Bado; Forto Albona; -
. Bakar' Baj and nraljenlca (also_nl
*shows Susak ;rea) o .

‘-.,2774,.¥}_Dugi Island to Drve nik Channel.

 (Plans: PaBman Strait; Porto zara;
- Porto. Taaer and Rogoznlca Pnlmoétenﬁ
- darbor) O O T

| hlEBlnh'fADDroaches to Port olbenlk \urter:hff“"

Bay.

_'1612nhhffPorts and‘anchofagé'ln Dalmatia,

(Ports Trogir, Split and Makarska; -
- Vis, and Vrboska: and Jelsa Harbors'ﬂgn:_f*
~ Omis. Qoad Stari Grad Baj,.Pakleni et
*‘Channel R R |

a;lﬁég'”h-'qarbors on the eastern coast of the

" Adriatic. (Approaches to Ston Malil

. and Xlek Bay, Alexsandrova Harbor and
Neretva anchorage; ports of Dubrovnik
~and Cavtat; Neretva River entrance o
- and’ anchorage) S

1453h V'Ports and anchorages in Dalnatla and

- Albania. {Molunat Harbor to Malaluka
 Bay, showing approaches. to ﬁotor,_,_
. Port. Molunat Harbor; ‘Budva Harbor, SR
S ‘Bar Roads, Port St. Giovanni d1 Nedua )

419 "Anchorages and channels in the Gulf
. ~of Kotor, ;
‘?(Neljine Bay and Kumbur Channel Kotor

L darbor) Ul | T



":ijArko Alcohol Co., 51.

”‘”Biack oil bunkering station, 57-58.

o Companies, Marheting, 39; T-40, o
- Companies operating in Yugoslav1a, iden—--

| Cross- sections

a < IND e

Alcohol as. motor fuel 42-43
Distilleries 43 61 :
Production, 45

Artificisl crude, T—8 T-9; 25 59.~

Asphalt, Consumption, m—40. Deposits

- and prospects 17, bupclies T-8.
»’Astra"ﬁhon1cars<c Drustvo, T-lO 54.

‘fBarge transportation " 45 44 48 58
Baros, Port. See ousak. :
~ Beograd glcohol distillery 43,
~ Beograd-Cukarica (Shell), Bulk plant.-
. See under ukarica.'f~' -
l."Bitumen' Vrvatsko Uionicko Drustvo za'
Iskoriscavansa Zemnog Plina l Ulja
-10.

Bosanski- Brod Refinery. see Brod Refin-
- ery. : | |
. ,Bottled gas R .

. Brod alcohol distillery, 43, S
‘Brod Refinery, M<6. Daily throughput |
5. Te25; L-26; P-27. Statist. summary,

RART T-24 Location and- dascription 29

- Bujavica gas field, 22 23, with M.,‘ .
_ Analysis,.i 23,
'*Bulk plants, M-6; 43 44 T-45 46 L 47-
485 T-SO 51 T—53 T—S? 983, T—59 T—~-

603 L-64: L-66 L-67 L- 68 L~71 sea, o
also Storage facilitias.‘i.‘ :
_Bunkering station Lipci 57~ 58.-
rjctCaprag refinery (Sisak) M-G’ Daily

throughput T-253. Location and descrip-'

“tion, 29; Storage facilities m—SO-Sl e
D L*BE 333 P 35.. . cee
~ Carbon black plant Kutina 23.' S
‘ Cases for petroleum products 44, 46.-,

-~ Central office for generators 42
- Cervenka alcohol distillerj, 43

- tification T=10;-11.

' Concessions to Gewerkschaft Elwerath 7
- Consumption; 7, 39: T-40- -41. .

- Conversion factors usad in this report
- T-73, 7 note. (b). :

'fcrecsote storage,. Susak L-47 48.

Stratigraphic Selnica
Peklenica 20 21

,“JCrude oii.
'“‘u'Artificial 25 39.-;

~ 'Prospects, 13 14 16 17,

- Qualities of domestic 21 22 -
. 'Seeps, M-12: 7. 0 SR

'f];Supplies Domestic T-8 25. Madji-. |

f» murje. fiald 1939 P22,
field T~18 19 21.Wp_:‘-_

" Crude oil (oon*inued)

.,Diesel/uas 0il;
- Dinarske Flyscn le.

 Distilleries, Alcohcl
- Distrivuting, Generel
~ Djenovici.. See Koter, Area

~f,Dravogrud (Shell) Bulk plent

“Dravograd Refinary, M-6.

 Flume,

'1lFolced structures
Fuel- for motor vehicles.

Gas’ generators, Govt.

‘oelnicavi‘“““ and cross-sactions 20 21

Suuolias, Imoorted T-9 25

Cukarlca Bulk plant 60, with Tj L#64;H
Cuzd pumps,'7 44°j\ S

‘Dalmatian coest, asphalt and oil‘pros—r.

pects, 17.

. Danice Petroleum CO., 29,
 Denube River, 7.

See also Parge trsns~‘-
portation. o '
L-B T- q9 T—4O T-4l
AS bl

7 39~ 61,
57 88,
Drava River, 14. o
60—61'
L-66.

Dravograd RafineriJa Mineralnog UI}&-‘i

Goll, 25, 34.

-put, T 25 Location and des01iption
. 34, . o
‘f;wDrilling and production res ults Raky »
. wells, T—19, Slnger:wells, T~18 '
- Drums- rcr ‘petroleum products 44, 4e
Dubrovnik Port 51 L-52 ianks

- T- 57 P 29..

Fillin? stations 7 44

‘M=-6. Petroleum facilities 48 _
M-49 ‘Port, M-49. (For further infcr-
- mation see '"The Petroleum Facilities
of Italy", 49.)

:Flysch of Pannonlan Basin Prospact

16-17,
Pannonian Basin M-ls

. ~ hicles. -
o Fuel oil T-B T—9 Consumption T-dO
S T-41,
’Fuels Domestic cht. office for con-"
- trol 42-43,
~ Fuels, Liquid Consumption, T~4O
j‘Fuels Substitute 42-43,
' Gas}_‘see Naturel gas.‘ | i .
- Gas, Bottled, 23. \ BT -i",m*‘
_L-Gas/Diesal oil T-8 T- 59.. T-40;

T-41,
42,
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