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November 15, 1957 

Mr. Brian Mead 

Refining Coordination 

30 Rockefeller Plaza 

New York, New York 

D e ^ Mr. Mead: 

In your letter of February 13, 1957, toMr. C. E. Paules, Mr. D. W. 

Ramsey, and Mr. J. J. Winterbottom, you asked that a committee be ap-

pointed to evaluate potential sites for a new refinery in Norway. 

The Committee was appointed. Its study of potential sites for this 

refinery has been made. Out of more than 30 sites studied only two were 

found acceptable. By far the better of these is at Slagen, on the west side 

of the Oslofjord. It consists of about 450 acres and is entirely satisfactory 

for a refinery. The Committee recommends i t as the site for the new Norway 

Refinery for the reasons set forth in the report. 

Yours very truly, 

A. J. Ely,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Chairman 

M. H. Clapp 

J. A, Knowlton 

A. F. Holler {Alternate) 

C. M. Lathrop 

R. B. Spears 
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INTRODUCTION -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A fter ap p ro ximately eighteen months nego tiatio ns betw een Jersey rep resentativ es and a 

Government team headed by the M inistry of Ind ustry , the pro po sal to build a ref inery in No rw ay 

as o utlined i n Jersey 's letter o f November 27, 1956, was accepted by the M inistry of Ind ustry in 

their letter o f December 19, 1956. These letters acco rd ing to the terms agreed were submitted to 

the No rw egian Sto rting i n Report N o . 17 fro m the M inistry of Ind ustry and receiv ed an o v erw helming 

appro val by that body on March 7, 1957, 

Ref ining Co o rd inatio n i n antic ip atio n o f this develo pment ap p o inted Mr, M ilto nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA H , Clap p 

as Pro ject Co o rd inato r and Mr. Gunnar Ranke as A ssistant Pro ject Co o rd inato r. They also re

quested the assistance of interested departments i n fo rming a Ref inery Site Co mmittee to co o perate 

in the development of a suitable lo catio n for the ref inery . The membership of this Co mmittee is 

as f o l lo w s: 

Mr. A . J. El y , Chairman 

Mr. C . M. Lachrop 

Mr. R. B. Spears (Imperial) 

M r. J, A , Knowlton 

Mr. A . F . Holler (A lternate) 

Mr. M. H . Clapp 

Es s e Research & Engineering C o . 

Es s o Research & Engineering C o . 

Transportation Coordination 

M arketing Coordination 

M arketing Coordination 

Refining Coordination 

A s co nsultants to the above gro up, the f o l lo w ing have p artic ip ated ac tiv e ly i n the de

velopment of this pro blem: 

Capt, H . C . Fellingham 

Mr. Matthew Radom 

Mr. James A cquaviva 

Mr. G . S . Ranke 

Mr. W ilhelm Bugge 

Mr. Fredrik Bugge 

Es s o Petroleum 

Employee Relations 

Es s o Research & Engineering C o . 

A ssistant Project Coordinator 

Legal Council 

M arine Terminal Faci l i ti es 

Human Relations Factors 

Engineering Fi el d Studies 

N orwegian Business & Pol itical Contacts 

Norwegian Business Procedures 

Norske Esso , Svenska Esso and Mr. Cro nham's o f f ice in Lo nd o n have also co ntributed 

substantially in the preparatio n of basic product d istrib u tio n and transp o rtatio n stud ies. 

A s a basis fo r this program and to pro v id e ad equately fo r later exp ansio n in throughput 

and p o ssib ly chemical manufacture, the f o l lo w ing general characteristics for a ref inery site for 

an i n i t i a l cap acity o f 40,000 B/ CD were agreed upon: 

1 . Reaso nably lev el ground w i th minimum ro ck. 

2. A d jacent or near to ice-free deep w ater, su f f ic ient fo r receiv ing tankers up to 100,000 DWT. 

3. Preferred clo se to rai l and road co nnectio ns. 

4. A ccess to power sup p ly , 

5. Good supp ly of fresh w ater. 

6. Reasonable d istance from p o p ulatio n center w ith good labo r sup p ly p lus ho using . 

7. A ccess to mechanical shops fo r repair w ork and tempo rary w o rkers for major o v erhauls, 

8. Size — ap p ro ximately 500 acres, 2,000 Maal (d ekar) . 
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Th e fo l low in g gen er al program was adopted for th e l ogi ca l developmen t of t h i s problem 

based on pr el im in ar y assumpt ion s, w h ich were lat er con fir med by de t ai led st u d ies, t h at t h e 

Oslofjor d would be th e most econ omical locat ion for d i st r i b u t ion of th e pr oduct s: 

A. Mr, Lat h r op and Capt . FelHn gh am i n cooper at ion w i t h Mr. Clapp as P r oject Coor din at or 

and Mr. Ranke h is assist an t made a p r e l im in ar y in sp ect ion of proposals submit t ed by 

several commun it ies locat ed on Oslofjor d and of oth er p o t en t ia l si t e s select ed from mar in e 

ch ar t s and t opogr aph ical maps of th e area. T h i s in clu d ed in spect ion of both th e lan d 

areas and offsh ore mar ine aspect s. 

B. Mr, H oller and Mr, Spears in cooper at ion w i t h Norske Esso and Svenska Esso prepared 

basic supply and t r an spor at ion st udies for the p r in cipal areas under con sider at ion , 

C. Mr. Radom made an on-the-spot r eview of th e effect of Human Relat ion s fact or s for th e 

p r in cipal areas. 

D. Lo ca l firms special iz in g in foun dat ion st udies and offsh ore soun din gs were engaged t o 

obt ain pr el im in ar y en gin eer in g in for m at ion w i t h r espect t o th e most impor t an t of t h e 

pot en t ial si t e s. 

I n the course of th e in vest igat ion s the special so i l con d i t ion s w h ich were found in th e 

Oslofjor d made i t n ecessary t o expand th e f i e ld en gin eer in g st u d ies to in clu de p r ac t i ca l ly a l l 

possib le sit es i n th e area. T h i s has accor d in gly preven ted th e Refin er y Site Commit t ee from 

presen t in g any ear lier r ecommen dat ion s. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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SUM M ARY 

CONCLUSIONS AND RECOMMENDATIONS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The Co mmittee recommends for the new No rw ay Ref inery a site at Slagen, on the w est 

sid e of the O slo f jo rd , based on the f o l lo w ing co nc lusio ns: 

1 . The site is entirely satisfac to ry fo r the ref inery and by far the best one fo und out o f over 

th irty stud ied . 

2. The o nly other one co nsid ered accep table is at Jelo y on the east sid e of the O slo f jo rd . 

It i s a poor second cho ice, sho uld Slagen become unav ailable fo r any unforeseen reaso n. 

3. Transp o rtatio n co sts d ic tate the ref inery sho uld be lo cated alo ng the O slo f jo rd , 

4. A pro d ucts pipe line to Sw eden is not eco no mically attrac tiv e and sho uld not affect 

ref inery lo catio n. 

5. Human Relatio ns Facto rs favo r the w est side o f the O slo f jo rd — i . e . , labo r co nd itio ns, 

co mmunity acceptance, and N atio nal Government preference. 

6. Ships of the 100,000-ton c lass can be accommodated at Slagen or Jelo y w itho ut undue 

d elay year ro und . Ice w o uld be a problem at many other lo catio ns. 

THE SLAGEN AND JELOY SITES 

Slagen 

This site i s lo cated on the Slagen p eninsula about mid w ay betw een the to w ns o f To nsberg 

and Ho rten. It co nsists o f about 450 acres mo stly w o o d ed , w ith a small amount of farm land . 

The subso il i s larg ely ro ck, sand and grav el w ith about 50 acres of so ft or quick c lay . Most 

o f the rock i s f airly f lat and usable w ith a small amount of b lasting . The Slagen site i s 

adequate fo r a 40,000-barrel ref inery . It w i l l allo w for expansio n to d o uble that amount or 

more and , i n ad d itio n, pro v id e land fo r the development and g ro w th of chemical p lants and 

o ther fringe ind ustry . 

Jeloy 

The o nly other site co nsid ered acceptable is on the no rth end o f Jelo y Island , It is near 

the to w n of Moss. It co nsists of about 275 acres larg ely farm land , w ith some w o o d s. It 

appears to be larg ely sand and grav el over ro ck. There is some so ft c lay on one corner of the 

p ro p erty . The ref inery co uld be bu ilt on the amount of land in this site but more w o uld be 

hig hly d esirable, 

TRANSPORTATION AND MARKETING 

The f irst step in the Co mmittee stud y was an analy sis of the ef fects of transp o rtatio n 

and marketing co sts on the ref inery lo catio n. Pro duct fo recasts show that ap p ro ximately one-half 

o f the ref inery cap acity w o uld be consumed in No rw ay i n I960, w i th remainder go ing to 

Sw eden, By 1970, No rw ay is expected to consume the f u l l ref inery o utp ut. A bo ut 60% of the 

Norw ay market is i n the v i c in i ty o f O slo . Co st co mpariso ns were made w hich ind icated it w o uld 

be more eco no mical to lo cate the ref inery alo ng the O slo f jo rd , They d isc lo sed an o perating ad 

vantage i n favo r o f the Mo ss-Ho rten area (Slagen-Jelo y) over Kristiansand or Stavanger, w hich 
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are outside the f jord , of around $350,000 per year, With that advantage s i te searches were l imited 

to the f jord , although Stavanger on the west coast was inspected. 

Included i n the transportation costs studies was a possible product pipe l ine to Sweden 

which proved whol ly unattractive as an investment. I t had a return of less than 5% after taxes. 

I t was, therefore, concluded that it should not affect the choice of a refinery s i t e , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

HUMAN RELATIONS FACTORS 

Factors concerning human relations were investigated and found to be- sat isfactory i n 

the areas being considered i n Norway, and part icular ly for Slagen and Jeloy, Most of these 

factors tend to favor Slagen over Jeloy. Both the National Government and community acceptance 

i s better on the west side of the f jord , so are labor a v a i l a b i l i t y and labor re la t ions . T h i s also 

applies to the attitude of employers toward an Employers' Assoc ia t ion for jo int co l lec t ive bar

gaining. Housing i s also better. Some of these condit ions are brought about by decl in ing whaling 

industry on the west side of the f jord and the removal of a Naval base at Horten. 

LOCATING POSSIBLE SITES 

The search for suitable sites was confined to the eastern and western shores of the 

Oslof jord. Thirty-one were careful ly examined before an acceptable s i te was found. It was known 

that subsoi l of the land along the Oslof jord contained pockets of quick c lay that should be 

avoided when found over extensive areas. A highly quali f ied local so i l s expert was engaged to 

advise the Committee and develop further information on the subsoi l condi t ions , A number of 

large contractors, who had had extensive foundation experience in Norway, were also consulted. 

Only l imited information was avai lable about the subsoi l on f la t land normally sought for re

f inery sites because that type of land had not been investigated previously for indust r ia l use. 

The expert consultant 's advice was that some quick clay might be found but i t would be in small 

amounts; however, f i e ld tests revealed extensive quantities throughout the f jord area. The Slagen 

and Jeloy sites are v i r t u a l l y free of th is d i f f i c u l t material . 
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M A RKETI N G A N D TRA N SPORTA TI ON zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Th e f i r s t Tr a n s p o r ta t ion a nd M a rketin g s tu d y w i th th e view of d eter min in g th e mos t 

econ omica l and p r a c t i c a l l oca t ion for the r ef in er y on the O s l o fjord or e l s ew h er e i n N orw a y w a s 

comp leted i n May, 1957. 

Th e r efinery i s in ten d ed for a p r od u ction of a p p r ox im a te ly 40,000 b a r r e l s per C / D of 

f in is h ed p r od u cts to s u p p ly N or s ke E s s o and S ven s ka E s s o b eg in n in g i n 1960, a nd i t i s e s t i 

mated th a t N or s ke E s s o a lone w i l l s e l l a nd d i s t r i b u te th e to ta l r e f in er y ou tp u t i n 1970. N or s k e 

E s s o has a ma rket p o s i t i on i n N orw a y th i s yea r of 25- 5% a nd i t i s es tima ted th a t th e i r p o s i t i o n 

w i l l in cr ea s e i n I9 6 0 to 29 .7% , and In 1970 to 32% . T h i s in cr ea s e ca n be a ttr i b u ted m a in l y to 

in cr ea s e in fu e l o i l and d i s t i l l a t e s a l es . 

It i s es tima ted the fo l l ow in g s a les by N or s ke E s s o w ou l d be s u p p l i ed from th e p ropos ed 

new r ef in er y and the V a l l o r efin ery: 

N or ske Esso Sal es ( Bb l s.) 

From New Refinery 7,752,000 12,520,000 

From Va l lo Refinery 568,000 710,000 

To t al 8,320,000 13,230,000 

Fou r ca s es or l o ca t ion s were o r i g i n a l l y con s id er ed to d etermin e an a p p rox ima te a rea 

fa vora b le from a tr a n s p or ta tion and ma rketin g v iew p o in t. Th e fa c to r s in vo l ved i n th i s s tu d y 

in c l u d ed : 

1. C os t of cru de o i l tr a n s p or ta tion to the r ef in er y, 

2 . E con omic size of ves s e l s , 

3. C os t of a l l w a ter d e l ive r ie s from the r efin ery to te r m in a l s , d ep ots and con s u mer s , 

4. C os t of con s tr u c tion of a ma r ketin g te r m in a l at the r ef in er y, 

5. M a rketing p la n t op er a tin g exp en s es , 

6. M a rketing d i s t r i b u t i o n by ta n k t r u c k a nd ta nk ca r , 

7. D ir ect d e l ive r ies from the r ef in er y b y t r u ck - tr a i l e r a nd/ or ta n k car to w es tern S weden , 

8. A p os s ib l e p ip e l in e from the r efin ery to O s l o 

9. A p os s ib l e S w ed is h p ip e l in e . 

Th e C ommittee ea r ly d ecid ed th a t ta n ker d e l ive r ie s from th e r ef in er y to S w ed is h te r m in a l s 

w ou ld not va ry m a te r ia l l y w i th the d iffer en t l oca tion s and th i s fa ctor w a s , th er efor e, con s id er ed 

a con s ta n t. Fu r th er , a s p ec ia l s tu d y w a s made in Ju ne and J u l y , 1957 b y Tr a n s p o r ta t i o n Co

o r d in a tion , M a rketin g C oor d in a tion , and S vens ka E s s o to d etermin e the econ omics of a S w ed is h 

p ip e l in e at w h ich tim e i t was not con s id er ed p r a c t i c a l . 
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Figure C-1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TERMINAL AREAS 

ESSO NORWAY 

MAY, 1957 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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BAS I C C A S E S T U D I ES zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The May Transp o rtatio n and Marketing Study repo rt covered the f o l lo w ing lo catio ns to 

determine the appro ximate d esirable site : 

Case I or Kristiansand w hich i s at the so uthern-mo st po int o f No rw ay , o utsid e 

the Oslo f jo rd , and more fav o rably lo cated to receive crude o i l d eliv eries and 

make d eliv eries by w ater o f f inished pro d ucts to terminals o n the w est coast of 

No rw ay. 

Case I I or Moss w hich is o n the east sid e of the Oslo f jo rd , and about half d is

tance to the end , is in the largest ind ustrial area and id eally situated fo r over

land transpo rt to w est Sweden and/ or a Sw ed ish p ip e l ine . 

Case III or Skjeberg i s also on the east sid e of the f jo rd and near the so uthern 

end . 

Case IV or a site near Oslo . 

The attached summaries of these calcu latio ns are sho w n on Fig ures C-2 thro ugh C-6 and 

C-8. Fig ure C-6 co vers another site at Ho rten on the w est sid e, d irec tly acro ss the f jo rd fro m 

Moss. A lternate I in this case co nsid ers w ater d eliv eries from a ref inery at either Moss or Ho rten 

to the present Drammen depot fo r d istrib u tio n to the Drammen area. The w ater d eliv eries to 

Drammen and Oslo are the same from either Moss or Ho rten. A lternate I I i n th is case co nsid ers 

c lo sing the present depot at Drammen and making d istrib u tio n to the Drammen area d irec tly from 

the ref inery (the p o ssib i l i ty of an advantage for Ho rten versus Mo ss). The results o f this stud y 

on Fig ure C-6 ind icate that i t is more eco no mical to retain the Drammen terminal and , therefo re, 

a ref inery site at either Ho rten or Moss are eco no mically equal for Transp o rtatio n and Marketing 

to the Drammen area. 

It sho uld be p o inted out here that A lternate I , Case I (Kristiansand ) co nsid ers a l l tank 

car d eliv eries transpo rted by w ater from the ref inery to Oslo w ith tank car d eliv eries from O slo , 

w hereas A lternate I I , Case I co nsid ers al l tank car d eliv eries d irec tly from the ref inery . Fig ure 

C-3 sho w s that w ater movement o f tank car v o lumes fro m ref inery to Oslo and fro m there by tank 

car is co nsid erably cheaper. 

A rev iew of Case I I , or Moss, on Fig ure C-4 co v ers in A lternate I retaining the present 

depots at Sjursoya (Oslo ) and Drammen as compared to A lternate II w ith a p o ssible e l im inatio n 

of these tw o depo ts to be rep laced by new depo ts at the ref inery , and at a lo catio n on the w est 

sid e o f the f jo rd near Ho lmen to serve no rth and w est O slo . Tlie study ind icates A lternate I the 

most eco no mical. Ho w ever, it is proposed that a future stud y be made to ascertain the need or 

economy o f another depot at or near Ho lmen to p ro v id e fo r the future expansio n o f business in 

the Oslo area, instead of increasing the storage at the present Sjursoya depot w here co nstruc tio n 

w i l l be very expensive due to excav atio n in ro ck, long p ip elines, etc . Th is future stud y w i l l 

depend on future sales and w i l l not affect the refinery lo catio n. 

It can be seen fro m these stud ies that A lternate I pred o minates i n each case. 

The lo catio n of the sites mentioned are ind icated on Fig ure C - 1. Skjeberg is near 

Fred rikstad , Ho rten is so uth of Drammen and rather near To nsberg . Th i s sketch also ind icates zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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c learly the co ncentratio n of No rske Esso 's sales around Oslo w hich is impo rtant in d etermining 

the Transp o rtatio n and Marketing eco no mics. There is a co ncentratio n of 54+% of the vo lume 

through terminals and depots w ith in a 65 mile rad ius of O slo , and 28% of the vo lume is d istrib 

uted from the Oslo d epo t. A ref inery site near Oslo w o uld , therefo re, be id eally situated fo r 

Transp o rtatio n and Marketing o peratio ns economy for No rske Esso ' s sales and co nsid ering that 

the to tal refinery p ro d uctio n w i l l be d istributed in Norw ay ap p ro ximately 1970, 

A no ther appro ximate lo catio n w as stud ied in September, 1957 w hen it was ev id ent that 

there were fo und atio n d i f f i c u l tie s alo ng the Oslo f jo rd . This lo catio n is near Stavanger on the 

w est coast (Fig ure C-1) and the results of Transp o rtatio n and Marketing study of v ariable co sts 

are show n on Fig ure C-7 and C-8. This ind icates that o peratio ns from Stavanger are $323,500 

more expensive than Oslo . 

Regard less of the ref inery lo catio n (presumably on Oslo f jo rd ) the present terminal fo r 

impo rts lo cated on the island o f Stellene in Oslo f jo rd w i l l be eliminated (except p o ssib ly fo r 

future co mpulso ry sto ck sto rage) and the o perating expenses, ^^79,822 in 1957, w i l l be sav ed . 

This sav ing w i l l be a co nstant fo r either lo catio n. The present terminal is an expensive opera

tio n p rimarily since it is lo cated on an island requiring d o uble hand ling of p ro d ucts. A refinery 

on Oslo fjo rd w i l l p ro v id e means for d irect shipp ing barge d eliv eries to terminals, d epo ts, and 

large co nsumers. These facto rs have al l been co nsid ered in the stud ies of v ariable co sts. 

A perusal o f the v ariable Transp o rtatio n and Marketing Co sts fo r bo th I960 and 1970, as 

sho w n on Figure C-8, sho w s the v al id i ty of the afo rementio ned assump tio n that a ref inery lo cated 

near Oslo w o uld p ro v id e the lo w est Transp o rtatio n and Operating expenses fo r No rske Esso , 

These v ariable co sts are $11,949 in 1970, less than the next favo rable lo catio n at Moss or 

v i c in i ty , and $363,603 i n 1970, less than the least fav o rable lo catio n near Kristiansand , altho ugh 

there is $120,000 sav ing per year in crude transp o rtatio n in favo r of Kristiansand , and the same 

fo r Stavanger. Since no site is av ailable clo se to Oslo this case is ruled o ut. The nearest sites 

to Oslo w hich were co nsid ered av ailab le were at Sv elv ik on the w est side of the f jo rd , and Son 

(near Moss) on the east sid e. Ho w ever, neither lo catio n w as co nsid ered d esirable due to sub

so i l co nd itio ns as repo rted in the site sectio n. 

The next fav o rable lo catio n in terms of v ariable o p erating expenses was Moss and/ or 

Ho rten. Sites w ere inv estig ated near Moss at Festa, Rig g e, and Jelo y Island , and sites near 

Horten at N y kirke , Bo rre, and Saltko p . Ho w ever, as stated i n the site sectio n of this repo rt, 

there were fo und atio n and/ or area d i f f i c u l ties w ith each of these sites. 

The stud ies herew ith rev iew ed d id po int out the fact that from a Transp o rtatio n and 

Marketing v iew p o int, a site on Oslo f jo rd w as co nsid erably more d esirable than a site o utsid e 

of Oslo f jo rd . The economic advantages are show n i n the summary on Fig ure C-8 based on the 

comparable use of 8000 to n co astal v essels for d eliv eries to the w est coast terminals and the 

use o f 2000 to n and 750 to n barges w ith in the f jo rd . 

Final ly , tw o sites were fo und on the Oslo f jo rd , after much inv estig atio n, w hich p ro v id ed 

ample area fo r exp ansio n and acceptable fo und atio n co nd itio ns. These sites w ere Jelo y on an 

island co nnected by bridge w ith the mainland at Moss on the east sid e, and Slagen on the w est 

sid e lo cated ap p ro ximately 7/ ^ d irect miles so uth of Ho rten, and about 4 miles no rth of No rske 

Esso 's small ref inery at V al lo . 
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There are certain co ntributing facto rs that sho uld be co nsid ered p ertaining to chese sites 

in co njunctio n w ith the eco no mical stud ies fo r Transp o rtatio n and Marketing . First, Jelo y Island 

is ad jacent to Moss w hich is the most hig hly d evelo ped ind ustrial sectio n in N o rw ay . There is 

now f u l l employment o ccasio ning a short labo r market and ho using is d i f f i c u l t to o btain. In order 

to make tank truck d eliv eries from a new depot at a Jelo y ref inery , the trucks w o uld have to 

cro ss a d raw brid ge, pass over a railro ad cro ssing , and pass thro ugh the c i ty o f Moss. These 

co nd itio ns are o bjectio nable from an o perating v iew p o int and are hazardous, altho ugh the draw 

bridge is o nly opened an average of 4000 times per year and the o penings are sched uled to av o id 

rush ho urs. It is believ ed that further reg ulatio n co uld be o btained . 

Slagen has a larger usable area and there are no o bstructio ns fo r tank truck d eliv eries. 

The w haling ind ustry centered at To nsberg is d im inishing w hich w o uld help the labo r market and 

there is more o p p o rtunity fo r ho using at this lo catio n. 

The road co nd itio ns from either lo catio n are satisfacto ry but there are no main to w ns to 

traverse w ith d eliv eries from Slagen. There is at present more neighborhood business near Jelo y 

due to ind ustry , but it is thought that a ref inery at Slagen w i l l stimulate ind ustry in that area 

and encourage a gro w ing market in the v i c i n i ty . Ho w ever, the tank truck d eliv eries d irec tly from 

the ref inery at either lo catio n are small in relatio n to the to tal sales and , therefo re, not very 

inf lu ential in the ref inery lo catio n. The estimated tank truck d eliv eries from Jelo y are 70,000 

bbls. in 1960, and 118,000 bbls. in 1970, as compared to Slagen w ith 87,000 bbls. in I960, and 

143,000 bbls. i n 1970. There is a larger vo lume from Slagen due to the fact that part o f the Moss 

area w i l l be d eliv ered from a present depot at Fred rikstad . These tank truck d eliv eries w o uld 

be made from a small new depot at either lo catio n and inv o lv e ap p ro ximately f iv e tank trucks. 

A ref inery at either lo catio n w i l l p ro v id e berths fo r ship bunkering at the do ck w hich 

serv ice is not now av ailable to No rske Esso . It is estimated that at either lo catio n there w i l l be 

150 ships bunkered at the p ier in I960 w ith a vo lume of 44,200 bbls. and 220 ships i n 1970 w ith 

a vo lume of 68,000 bbls. The to tal estimated bunker sales (barge and p ier) I960 equals 502,000 

bbls., and 1970 equals 760,000 bbls. 

It sho uld be noted that there are no railro ad f ac i l i tie s at either lo catio n, altho ugh a rai l 

road runs alo ng the mainland shore line at Jelo y Island w hich w o uld require a railro ad bridge to 

extend the tracks to the island . It has been established p rev io usly that the most eco no mical 

o p eratio n fo r tank car shipments is to transpo rt the pro d ucts by w ater to O slo , and ship the tank 

cars fro m this p o int. Ho w ever, there is no assurance that co nd itio ns i n the future might not 

change and make railro ad f ac i l i ti e s d esirable. 

In this co nnectio n, a p ip eline fro m Moss to Oslo w as stud ied to determine p o ssib le p ip e

line transp o rtatio n co sts from the ref inery to Oslo fo r certain pro d ucts versus barge d e l iv eries. 

It is estimated one 6 l ine 45 miles lo ng fo r g aso lines, kero sene, g aso il , and d iesel w o uld co st 

$1,320,000, inc lud ing pump statio ns, right o f w ay , etc . Co nsid ering d ep rec iatio n, and o p erating 

expenses this w o uld show a transp o rtatio n co st thru the p ip eline of 5.4^/ bbl. in I960 as com

pared w ith the barge rate o f 2.63^/ bbl. 
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SWEDISH PIPELINE STUDY zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

With p o ssible ref inery sites av ailable on either sid e of the Oslo f jo rd , i t w as essential 

to ascertain i f a p ro d ucts p ip eline fro m a lo catio n on the east sid e o f the f jo rd into or even 

across so uth central Sweden co uld be ju sti f i e d . It w as reco gnized that w i th the natural g ro w th 

of the No rw egian market, product av ai lab i l i ty fo r such a movement w o uld decrease yearly but i t 

was antic ip ated that w est co ast No rw ay product demand might be exchanged w i th Svenska Esso 

thus releasing su f f ic ient product fo r movement thro ugh the p ip eline to Sweden to maintain vo lume 

at a relativ ely co nstant lev e l . 

Subsequently it w as established that altho ugh the exchange w o uld p ro v id e a sea mileage 

sav ing of 10%, resulting transp o rtatio n sav ings were s l ig htly more than o ffset by higher port 

charges ap p licab le to cargoes of fo reig n o rig in d eliv ered to No rw egian p o rts. Th i s calcu lated 

d isad vantage w as of minor sig nif icance and w as not co nsid ered in the p ip eline stud ies. 

Transp o rtatio n Co -o rd inatio n w ith the assistance o f Marketing Co -o rd inatio n and Svenska 

Esso prepared the v ario us stud ies summarized on Fig ure C-11, The lo w returns on inv estment 

sho w n for the v ario us cases co nsid ered , v ary ing fromzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1.6%  to a maximum of 5.5%, ind icated that 

this pro ject w as not attrac tiv e. The Site Selectio n Co mmittee therefo re f e lt that the selec tio n of 

a site w o uld not be 'affected by a p o ssible pro ducts p ip eline acro ss Sw eden, 

Details o f the case stud ies 1-A thro ugh 11-C are sho w n i n the A p p end ix, reference Fig ure 

G-38 thro ugh Fig ure G-43 alo ng w ith a map o f the proposed ro ute of the l ine fro m a ref inery near 

Moss. 

COMPARISON OF SITES 

The stud y of the Slagen site versus the Jelo y site from the v iew p o int of Transp o rtatio n 

and Marketing eco no mics is d etailed on Fig ures G-1 thro ugh G-4 i n the A p p end ix. Th is stud y 

inc lud ed al l v ariable expenses, inc lu d ing d ep reciatio n fo r a new depot at the ref inery ; o ther 

p lant expenses such as labo r, e lec tric i ty , heating , maintenance, telepho ne and taxes; tank truck 

d eliv ery expense, ref inery expenses charged to marketing such as tank thru-put charges, barge 

lo ad ings and bunkering ; and also tank car transp o rtatio n charges from Sjurso ya, as w e l l as al l 

w ater transp o rtatio n charges from either lo catio n to terminals, d epo ts, and co nsumers. The recap 

of these co sts are sho w n on Fig ures C-9 and C-10, A lso is sho w n the sav ings i n crude trans

p o rtatio n i n I960 and 1970 of ,^17,131 i n favo r of Slagen. The result of this stud y as sho w n 

amounts to a to tal sav ings in I960 of $25,887, and i n 1970 of $32,917 i n favo r of Slagen. 

It sho uld be remembered that Slagen is on the w est side of the f jo rd and i n the event a 

refinery is bu ilt there no p ip eline can be extended eco no mically into Sw eden. A lso , no sav ings 

co uld be realiz ed by ship p ing some pro d ucts by truck or tank car from the ref inery d irec tly into 

w estern Sw eden. Ho w ever, these sav ings are small estimated from Moss or Jelo y in I960 to to tal 

o nly S8,600, and th is sav ing w o uld be eliminated entirely about 1970 w hen al l o f the ref inery 

pro d uctio n is co nsumed i n N o rw ay . 

Co nsid ering a l l o f the facto rs enumerated , inc lud ing the economic stud ies o u tl ined , also 

co nsid ering the co st o f land w i l l p ro bably be co nsid erably less at Slagen and more fav o rable 

land av ailab le, i t is co nclud ed that Slagen is the most d esirable of the usable sites as ev aluated 

by the Transp o rtatio n and Marketing analyses. 
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NORWAY R E F I N E R Y L O C A T IO N S T U D Y 

SUMMARY 

9 

K RIST IA NSA ND MOSS S K J E B E R G O S L O 

C A S EzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 C A S E II C A S E III C A S E IV 

A lt. 1 A lt. II A lt. 1 A lt. II A lt. 1 

1960 1970 1960 1970 1960 1970 1960 1970 1960 1970 1960 1970 1960 1970 

G ross Annual C ost 

Swedish Savings(3) 

Met Annual C os t 

$1,263,504 

None 

$1,263,504 

$2,123,596 

None 

$2,123,596 

$1,498,238 

None 

$1,498,238 

$2,495,298 

None 

$2,495,298 

$1,115,532 

8,600 

$1,106,932 

$1,784,142 

12,200 

$1,771,942 

$1,314,360 

8,600 

$1,305,760 

$2,108,681 

12,200 

$2,096,481 

$1,159,220 

12,200 

$1,147,020 

$1,855,580 

16,800 

$1,838,680 

$1,101,783 

None 

$1,101,783 

$1,759,993 

None 

$1,759,993 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Note: 1. Moss loca tion might be more de sira ble for o pipe l i n e to Stockholm and G a vle than Skjeberg and would be de fin ite ly de sira ble for a pipe line from the re fine ry to O s lo. 

2. 8000-ton coa sta l ve sse ls used for de live rie s to West C oa st of Norwoy, 

3. F or de live rie s ocross bofder by tank truck ond tank car._ 



NORWAY RE F INE RY LOC A TION STUDY 

C A SE I - RE F INE RY A T KRISTIANSAND 

AllzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA figures in U. S. $ 

A L T . 1 A L T . II 

1960 1970 1960 1970 

Water Transportation Costs with 8000 T . ship 

and 750 T. barges - see marine sheet 10 
1.093.230 1.784.700 1.052.269 1.719.294 

TankzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Car Transportation 269.590 429.938 549.843 876.664 

Tank Car loading 24.552 39.024 32.737 44.284 

Sub-Total No. 1: 1.387.372 2.253.662 1.634.849 2.640.242 

Deduct from above: Plant expense, close 

Kristionsond depot 29.955 43.761 29.955 43.761 

Transportation Inland, same as present - no change zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

_ 

-Sub-Total No. 2: 29.955 43.761 29.955 43.761 

Addition to above: Plant Expense — new small depot at Ref. 23.636 29.757 10.893 14.879 

Transportation Costs - Coastal customers (not in No. 1) 2.451 3.938 2.451 3.938 

Transportation Inland - no change 

- - - -Sub-Total No. 3: 26.087 33.695 13.344 18.817 

Grand-Tota l: 1.383.504 2.243.596 1.618.238 2.615.298 

Savings for Crude Transportation favor of Kr.sand 120,000 120,000 120,000 120,000 

Totol: 1,263,504 2,123,596 1,498,238 2,495,298 

The present depot ot Kristiansand will be closed and a new depot constructed beside the Refinery. The de liveries to 

coastal customers in the Kristiansand oreo ore not included in the Water Transportation costs (as in Case II). 

Alt. I assumes that a ll de liveries north of Oslo will be delivered from the Refinery (Kristiansand) by 8000 tanker to 

Sjursoya and then delivered from Sjursoya by tank car. 

Ah. 11 assumes that oil the tank car de liveries north of Oslo will go directly from the Refinery, 

Alt. Ill What savings could be effected by using a 16.500 ton vessel to deliver products from Kristiansand refinery to Oslo. 

Saving between 16.500 and 8000 ton vessels is 252.560 - 175.560  ̂ 77.000. Therefore - Total Cost Case I A lt. I 1960 = 

$1,244,634. However, in order to take de liveries at Sjursoya from full, 16.500*ton vessels additional tankage would have 

to be built at Sjursoya which would increase this Kristiansand total cost. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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R E F IN E R Y L O C A T IO N STUDY 

C A S E II - R E F IN E R Y A T MOSS - NORWAY 

Unit U. S. $ 

A L T . 1 A L T . II 

1960 1970 1960 1970 

Water Transportation: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA821.390 1.315.180 777.390 1.245.880 

Tank C ar T ransporta tion 269.590 429.938 323.356* 515.543 

Tank Car loading 24.552 39.024 20.460 26.049 

Sub-Total 1.115.532 1.784.142 1.121.206 1.787.472 

Reduction in Present systems 

Plant C ost {present loca tions, nothing de le ted) no change no change 153.149t 195.754 

Transport C ost (coasta l) included in No. ] 0 0 

T ransporta tion C osts — Inland C ustomers same as present 0 0 198.66 I t 318.390 

Sub-Total - 351.810 - 514.144 

Additions to above for new system 

Plant C ost 0 0 121.974t 167.250 

Transporta tion C ost (C oasta l) included in No. 1 0 0 0 0 

Transporta tion C ost — Inland C ustomers — same as present 0 0 422.990$* 668.103 

Sub-Total + 0 + 0 + 544.964 + 835.353 

Grand-Total 1.115.532 1.784.142 1.314.360 2.108.681 

Savings - C ost Ste ilene 1957 = $79,822 - assumed tha t Ste ilene wi l l be e limina te d for marketing needs in a ll 3 cases 

of re finery loca tion. 

*lnclude s part of de live rie s (inland) made in 'A lt. I from Sjursoya and Drammen. A l t . I included 308.000 Tons de live red 

to Sjursoya by water and A l t . II includes 112.000 tons de live red from Moss to Holmen by wate r. The diffe rence is 

included in direct water de live rie s, tank car artd tank truck de live rie s. A l t . 1 based on the present distribution system 

including depots at Sjursoya and Drammen. A l t . II e limina te s these two la ter depots and adds new depots at Moss 

Re fine ry and a new site on the we st side of the F jord at Holmen. 

tDe ductions for e limina tion of plants at Sjursoya and Drammen with the inland transporta tion from these pla nts. 

^Additions for new depots a t Moss Re fine ry and Holmen with the new inland transporta tion costs. 



F ig u r e C - 5 

NORWAY R E F IN E R Y L O C A T IO N STUDY 

C A S E 111 - R E F IN E R Y A T S K J E B E R G zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A l l figures in U.S . $ 

A L T , 1 

1960 1970 

Water T ra nsporta tion 840.940 1.345.070 

Tank C ar T ra nsporta tion 269.590 429.938 

Tank Car Loa ding E xpense 24.552 39.024 

Sub-Tota l 1.135.082 1.814,032 

Deductions from above 

P lant E xpense 49.421 59.363 

Inland T ra nsporta tion 44.337 66.230 

Sub-Tota l 93.758 125.593 

Additions to above 

P lant E xpanse 41.209 47.614 

C oasta l T ransporta tion (not in Water T rans.) 9.303 19.789 

Inland T ra nsporta tion 67.384 99.738 

Sub>Tofal 117.896 167.141 

G rand-Tota l 1.159.220 1.855.580 

C ose / / / with Re fine ry at Skjeberg would close the F re driksta d depot and 

require a new depot at the Re fine ry. It is assumed the tank car de live rie s 

north of O slo would be cheaper from Sjursoya (as indica ted in C ase 1} than 

from the re fine ry. 

There is no saving in de live ry of crude oil to Skjeberg vs. Moss. 

C -10 



Figure C - 6 

NORWAY R E F I N E R Y L O C A T I O N STUDY 

R E F I N E R Y AT H O R T E N (ACROSS T H E F J O R D FROM MOSS) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Transportat ion and suppl ies est imates that a l l water de l iver ies from Horten or Moss ar« the same. 

Therefore the di f ference in cost to determine any advantage for Horten over Moss would be determined 

by the cost of water de l i ver ies for the Drammen area from the ref inery to Drammen w i th tank truck 

de l iver ies to the Drammen customers versus the tank truck de l iver ies to the Drammen customers 

d i rect ly from a depot at the ref inery. 

Unit U . S . $ 

A L T . 1 A L T . I I* 

1960 1970 1960 1970 

Water de l iver ies ref inery to Drammen depot 

(for area customers): 25.200 49.800 

Inland Transportat ion from Drammen depot 29.312 52.958 

Inland Transportat ion from Horten Ref. depot 

to Drammen area customers (consider c los ing 

Drammen depot) 71.651 129.453 

Sub-Total 54.512 102.758 71.651 129.453 

Consider saving in plant cost at Ref inery vs . 

Drammen depot inc luding depreciat ion 5.428 4.904 

Grand Total 66.223 124.549 

It is evident that A l t . I is cheaper operation than A l t . IIzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA — A l t . I can be a ref inery ei ther at Moss or 

Horten. However, the Swedish study for t ransport ing products d i rec t ly across the Swedish border to 

S. S. and depots shows that there is a saving of $8,600 for 40.900 bb ls . in 1960 and a saving of 

$12,200 for 57,000 bb ls . in 1970. Th i s saving to Svenska Esso can only be ef fected from Moss (not 

Horten). A l so there would be an advantage for a ref inery w i th depot at Moss s ince tank truck de l iver ies 

can be made economical ly from the ref inery to the Moss area which has a larger volume of business 

than the Horten area. A l so depots now ex is t at Drammen and Tonsberg (Va l lo ref inery) and th is small 

depot w i l l remain for Va l l o ref inery products. A l so , in the event • Swedish p ipe l ine should become 

economical it would be advantageous to have the ref inery on the east s ide of the f jord. 

*With depot c losed at Drammen and de l iver ies out of ref inery at Hor ten. 



Fig ur e C- 7 

NORWAY REF I N ERY LO C A T I O N ST UD Y 

SUMMARY 

Unit U.S. $ 

ST A V A N GER 

C A SE V 

1 9 6 0 Al t . 1  1 9 7 0 

Using 8 0 0 0 DWT ve sse l s 

to west coast 

Tot al Cost — Kr ist iansand $ 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA, 2 6 3 ,5 0 4 $ 2 , 1 2 3 , 5 9 6 

Savings transportat ion favor Stavanger 2 3 ,9 2 0 4 0 , 0 8 0 

Total cost Stavanger $ 1 , 2 3 9 , 5 8 4 $ 2 , 0 8 3 , 5 1 6 

Transportot ion 1960 

8 ,000 DWT V e sse l s 

Transportat ion 1970 

8 ,0 0 0 DWT V e sse l s 

Kr ist iansand $ 1 , 0 9 3 , 2 3 0 $ 1 , 7 8 4 , 7 0 0 

Stavanger 1 ,0 6 9 ,3 1 0 1 , 7 4 4 ,6 2 0 

In favor Stavanger $ 2 3 , 9 2 0 4 0 , 0 8 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Assume crude oil delivery 

costs same as Krist iansand, 

ST A V A N GER 

C A SE V 

1960 Al t . 1  1 9 7 0 

Usin g 1 6 5 0 0 DWT v e sse l s 

to west coast 

Tot al Co st -  Kr ist i an san d $ 1 , 2 6 3 , 5 0 4 (8 0 0 0 DWT ve sse l s) 

2 0 3 ,8 8 0 Saving 16500 vs. 8 0 0 0 

$ 2 , 1 2 3 , 5 9 6 

3 2 3 , 1 4 0 

Total Co st -  Kr ist iansand 

Tot al Co st — Stavanger 

However, addit ional tankage required 

at Sjursoya and Harstad for 16500 DWT 

vessels. 

$ 1 , 0 5 9 , 6 2 4 (1 6 5 0 0 DWT ve sse l s) 

4 0 ,7 6 0 Saving Stavanger 

$ 1 , 0 1 8 , 8 6 4 

$ 1 , 8 0 0 , 4 5 6 ~ T ot al Kr ist iansand 

using 16500 DWT 

instead of 8 0 0 0 DWT 

$ 7 3 ,3 3 0 — Transportat ion 

saving in favor of 

Stavanger 

$ 1 , 7 2 7 , 1 2 6 

Transportat ion 1960 

1 6 ,5 0 0 DWT V e s s e l s 

Tronsportat ion 1970 

1 6 ,5 0 0 DWT V e sse l s 

Kr ist iansand $ 8 8 9 ,3 5 0 . $ 1 , 4 6 1 , 5 6 0 

Stavanger 8 4 8 , 5 9 0 1 ,3 8 8 ,2 3 0 

In favor Stavanger $ 4 0 , 7 6 0 $ 7 3 ,3 3 0 

Assume crude oil delivery costs 

same as Krist iansand zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Figure C - 8 

SUMMARY 

T O T A L V A R I A B L E T R A N S P O R T A T I O N AND M A R K E T I N G C O S T S 

NORWAY R E F I N E R Y 

1960 1970 

Alt.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 

8000 D.W. T . V e s s e l s ' 

to west coast 

8000 D. W.T. V e s s e l s 

to west coast 

In addition 

to C a s e IV 

In addition 

to C a s e IV 

Kristiansand $1,263,504 $161,721 $2,123,596 $363,603 

Stavanger 1,239,584 137,801 2,083,516 323,523 

Skjeberg 1,147,020 45,237 1,838,680 78,687 

Moss 1,106,932 5,149 1,771,942 11,949 

Case IV (Oslo) 1,101,783 1,759,993 

*16 ,500 D. W. T . V e s s e l s 

to west coast 

16,500 D.W.T. V e s s e l s 

to west coast 

Kristiansand $1,059,624 $1,800,456 

Stavanger 1,018,864 1,727,126 

*However, addi t ional tankage would be required at Harstad terminal to receive 16,500 ton tankers 

(tankage at Bergen and Trondhelm suf f ic ient ) which w i l l reduce somewhat the saving by using 

16,500 ton vessels instead of 8,000 ton . A l s o , new piers and some p ipe l ines w i l l probably be 

required at al l west coast terminals . These deta i ls and actual savings must be determined by 

a future study. Transportat ion Coordinat ion recommends basing the study on the use of 8,000 ton 

coastal vesse ls to the west coast . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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F i g u r e C - 9 

SUMMARY - V A R I A B L E M A R K E T I N G E X P E N S E 

NORWAY R E F I N E R Y L O C A T I O N 

- J E L O Y S L A G E N 

1960 1970 1960 1970 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Plant Exp. (Ref. depot) $ 9.550 $ 12.400 $ 9.090 $ 10,700 

Tank Truck (Ref. depot) 7.650 12.900 15.200 24.700 

Refinery charges 452.000 731.000 451.750 730.400 

Sub-Total $469,200 $ 756.300 $476,040 $ 765.800 

Tank Car charges from Sjursoya 

{Transportat ion T . C . w i thout loading charges) $269,590 $ 429.938 $269,590 $ 429.938 

Total $738,790 $1,186,238 $745,630 $1,195,738 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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F i g u r e C - 1 0 

T O T A L V A R I A B L E C O S T S F O R W A T ER T R A N S P O R T A T I O N A N D M A R K E T I N G 

A / S N O RSK E ESSO 

JE L O Y S L A G E N 

1 9 6 0 1 9 7 0 1 9 6 0 1 9 7 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Wat er T r a n s p o r t a t i o n $ 9 1 5 . 2 5 1 $ 1 , 4 6 5 , 9 3 2 $ 8 9 9 . 6 5 5 $ 1 , 4 4 0 , 6 4 6 

M a r k e t i n g 7 3 8 . 7 9 0 1 . 1 8 6 . 2 3 8 7 4 5 . 6 3 0 1 . 1 9 5 . 7 3 8 

T o t a l $ 1 , 6 5 4 , 0 4 1 $ 2 , 6 5 2 , 1 7 0 $ 1 , 6 4 5 , 2 8 5 $ 2 , 6 3 6 , 3 8 4 

Sa v i n g s i n f a v o r o f Sl a g e n 1 9 6 0 =  1 . 6 5 4 . 0 4 1 -  1 . 6 4 5 . 2 8 5 =  $ 8 , 7 5 6 

C r u d e t r a n s p o r t a t i o n s a v i n g 1 9 6 0 i n f a v o r o f Sl a g e nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA - $ 1 7 , 1 3 1 

T o t a l s a v i n g i n f a v o r Sl a g e n 1 9 6 0 =  8 . 7 5 6 +  1 7 . 1 3 1 ^  $ 2 5 , 8 8 7 

Sa v i n g s i n f a v o r o f Sl a g e n 1 9 7 0 =  $ 1 5 , 7 8 6 

Cr u d e t r a n s p o r t a t i o n s a v i n g s 1 9 7 0 i n f a v o r o f Sl a g e n =  $ 1 7 , 1 3 1 

T o t a l s a v i n g s i n f a v o r Sl a g e n 1 9 7 0 ^  1 5 . 7 8 6 +  1 7 , 1 3 1 =  $ 3 2 , 9 1 7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Note: T h e e x p e n s e s t a b u l a t e d c o v e r v a r i a b l e e x p e n s e s o n l y t h a t a r e a f f e c t e d b y t h e 

N o r w e g i a n Re f i n e r y l o c a t i o n . Pl a n t a n d d i s t r i b u t i o n e x p e n s e s o f o t h e r 

t e r m i n a l s a n d d e p o t s w h i c h d o n o t v a r y w i t h t h e r e f i n e r y l o c a t i o n a r e n o t 

i n c l u d e d . 
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Fi g u r ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA C - 1 1 

SWEDISH PRO D U C T S PI PE LI N E 

SUMMARY O F C A SE ST UD I ES zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Case St u d i es 

l A — Pr o d u ct s L i n e f r om No r w eg i an Ref i n er y t o 

Ter m i n al at  Up p sal a Sweden u s i n g 1960 

Req u i r em en t s 

IB — Same as l A u si n g 1970 Req u i r em en t s 

IC — Some as l A u si n g 1970 Req u i r em en t s 

8 " -  Ref i n er y t o Kar l s t ad 

6 " -  Kar l s t ad t o Up p sal a 

I D — Same as I C, 1970 Req u i r em en t 

{2 St at i o n Op er at i o n ) 

l l A — Pr o d u ct s L i n e f r om No r w eg i an Ref i n er y t o 

Vast er d as w i t h Spurs t o Gav i e and 

St o ck h o l m u si n g 1960 Req u i r em en t s 

I I B — Same as l l A u si n g 1970 Req u i r em en t s 

(1 2 ,0 0 0 m ax im um ) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

l ie — Same as l l A u si n g 1970 Req u i r em en t s w i t h 

m ax i m um o f 12 ,000 B/ D. Rem aind er t o be 

Ocean T r an sp o r t ed t o St o ck h o l m 

Return on 

Investment zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5.4% 

4.5% 

4 . 1 % 

2.4% 

5.5% 
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HUMAN RELATIONS FACTORS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA s tate d i n the su m m ary , a s i te o n the w e s t c o ast o f O s l o f jo r d w o u l d be mo re f av o rab l e 

than o ne o n the east c o ast, f ro m the s tan d p o i n t o f m anp o w er, i n d u s t r i a l r e l a t i o n s , c o m m u n i ty 

r e l a t i o n s and p u b l i c r e l a t i o n s . 

M a n p o w e r 

Th e re are m any mo re i n d u s t r i a l e s tab l i s h m e n ts i n O s t f o l d th an i n V e s t f o l d (524 to  3 3 6 ) , 

and the num b er o f e m p l o y e d w o rk e rs are i n abo ut the same rati o  ( 5 3 , 5 1 8 to  3 0 , 9 0 0 ) . Th e resp ec 

t i v e t o ta l p o p u l a t i o n f i g u r e s , ho w e v e r, are no t s o d i s p ro p o r t i o n ate e s p e c i a l l y the nu m b er o f p e o p le 

l i v i n g i n c i t i e s and to w n s : 

P o p u l a t i o n 1 9 5 4 C e n s u s 

O s t f o l d V e s t f o l d 

I n c i t i e s a n d t o w n s 5 6 , 9 3 7 4 8 , 3 7 1 

I n r u r a l d i s t r i c t s 1 3 5 , 6 1 5 1 1 5 , 0 5 1 

T o t a l 1 9 2 , 5 5 2 1 6 3 , 4 2 2 

T h u s , i t c an be se e n that V e s t f o l d has a s l i g h t l y larg er lab o r m arket a v a i l a b l e f o r new 

e s tab l i s h m e n ts f o r i f o ne d i v i d e s th e num ber o f p resent e s tab l i s h m e n ts i n to the tw o p o p u l a t i o n s , 

the q u o ti e n ts are 3 6 7 f o r O s t f o l d and 4 8 7 f o r V e s t f o l d . 

In a d d i t i o n , a d o w n tre n d i s e x p e c te d i n the w h a l i n g i n d u s tr y — w h i c h i s c e n te re d i n 

V e s t f o l d — and th i s w i l l ease the lab o r m arket i n th at area e v e n mo re i n the f u tu re . O n th e o ther 

h an d , i n d u s t r y i s e x p an d i n g i n O s t f o l d and the al re ad y t i g h t lab o r m arket w i l l beco m e e v e n t i g h te r 

o n th e east c o ast o f O s l o f j o r d . 

D u e to the m anp o w er sho rtag e , as w e l l as o ther f ac to rs , the m an u f ac tu re rs i n O s t f o l d hav e 

e x p re sse d so me ap p re h e n s io n abo ut the re f i n e ry b e ing l o c ate d there w he re as t h i s se n tim e nt has 

no t been v o i c e d i n V e s t f o l d . T h e N a t i o n a l G o v ernm ent has al re ad y i n d i c a te d i t s ho p e th at th e 

re f i n e ry w o u l d be l o c a te d i n V e s t f o l d b ec au se o f the f ac to rs m e n ti o n e d ab o v e . 

I n d u s t r i a l R e l a t i o n s 

Th e v o t i n g b e h av io r i n the tw o areas g i v e s so me i n d i c a t i o n o f the k i n d o f t h i n k i n g w h i c h 

may be e nc o u nte re d i n the d e v e lo p m e nt o f a t t i tu d e s to w ard s the new p r i v a te e n te rp r i s e . In b o th 

the N a t i o n a l and M u n i c i p a l e l e c t i o n s , the Lab o u r Party has c o n s i s t e n t l y p o l l e d a m ajo r i ty o f 

v o te s i n O s t f o l d w hereas the C o n s e rv at i v e s and a l l i e d p ar t i e s hav e w o n m ajo r i t i e s i n V e s t f o l d . 

In a d d i t i o n , i t i s k n o w n that i n the Skjeb erg area o f O s t f o l d , the l o c a l u n i o n l e ad e rs hav e f ro m 

ti m e to t i m e o p p o sed th e i r n at i o n a l l e ad e rs and c au se d th e m em b arrassm ent by u n au th o r i z e d 

s t r i k e s . 

The new c o m p any w i l l u n d o u b te d l y be u nd er c o n s i d e rab l e p ressu re to j o i n th e l o c a l 

Em p l o y e rs* A s s o c i a t i o n f o r jo i n t c o l l e c t i v e b arg a i n i n g . A s there are no l arg e c o m p an i e s i n 

V e s t f o l d , i t i s p o s s i b l e th at th i s p ressu re c an be w i th s to o d mo re s u c c e s s f u l l y there th an i n 

O s t f o l d ( the w h a l i n g i n d u s tr y i s no t re p re se n te d i n the Em p l o y e r s ' A s s o c i a t i o n ) . 
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Community and Public Relations zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The Ministry of Industry has emphasized throughout the refinery negotiations their desire 

to develop the west coast of the Oslof jord by construction of new industr ies . It was wi th great 

reluctance that approval was f i n a l l y given for t h i s project to be located on the east coast of the 

f jord. 

While neither Moss nor Sem submitted proposals for locat ing the refinery in their com

munity, both sites under consideration have the f u l l approval of the community counci ls . It i s 

believed that this project w i l l have a generally favorable acceptance at either locat ion . 

The proximity to Val lo should be helpful to the new refinery. Not only w i l l i t be possible 

to make arrangements to carry out orientation training for new workers i n basic ref ining processes, 

but the people i n the area should have fewer fears about a refinery being located i n their area. 

Va l lo Refinery has established i t se l f over the years as a safe and good place to work. I t has been 

an important wage and tax source to the community. It has had stable operations. These items 

should add up to a favorable community att i tude towards a new ref inery. 

The fact that few people w i l l be uprooted for the Vest fo ld site and very l i t t l e farm land 

w i l l be involved, should help to provide a favorable climate for the new enterprise. Good com

munity and public relat ions natural ly has a better chance to develop i n such a c l imate , Vest fo ld 

offers th is kind of weather. 

Ever since the project was announced, one has the impression that the sum tota l of fee l 

ings about a refinery on the Oslof jord has not been exactly unadulterated happiness. There are 

many Norwegians who can only v isual ize the beautiful scenery spoiled, the waters contaminated. 

The new project needs a l l the warmth of good public and community relat ions that i t can get. I t 

appears that Vest fo ld w i l l give i t more warmth than Ost fo ld . 
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M ARINE REPORT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The marine considerations which must influence the selection of prospective sices for a 

Marine Termina l for the Oslofjord area are: 

1. In winter months there are only s ix to eight hours daylight each day. 

2. Most of the inner arms of the Fjord are ice-bound for two to three months each year. 

3. D rift ice from the Skagerak is sometimes b lown into Oslofjord, b locking the entrances to 

harbours. 

4. The entrances to many Fjords are impeded by submarine pinnacles of rock extending to a 

few feet below the sea surface. 

^. There is no appreciab le tide in the Oslofjord, the main flu ctu ations in water level being 

due to meteorological influences . 

6. Heavy snowfa ll in winter months makes land d ifficu lt to d is tingu ish , even with radar. 

7. Fog is most prevalent in winter months. 

8. Owing to the great depth of water, su itab le anchorages are rare. 

9. Gales (winds over 3*3 m.p.h.) are more frequent in winter months. The preva iling winds 

are S/SW for the greater part of the year (March to October, inclu s ive) whils t N or NE 

winds preva il from November to February, inclu s ive. 

Having regard to the above, s ites were sought which have easy unimpeded access from 

the sea and the main Oslofjord, are reasonably ice- free and sheltered and have su itab le anchor

ages w ith in a reasonable distance. The marine s ite selected is to be su itab le for safely accom

modating tankers from 100,000 DWT (OAL 9*^0/1,000 ft. , beam 135 ft. , summer draught 49 ft.) 

downzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA C O 300 DWT and dumb barges. In general, a least depth of 50 ft. in the approaches to and in 

the berth area, with a turning area of at least 2,000 ft. off the berth, were considered des irab le. 

The marine inves tiga tion took the form of vis its to s ites on the Oslofjord having su itab le 

marine access: 

(1) Which appeared from charts to have good marine pos s ib il ities , or 

(2) Which appeared to offer good land pos s ib il ities , or 

(3) Which had been offered for sa le. 

Wherever possib le, the foreshore was inspected from launches. Certain well defined areas 

in the Oslofjord are obviously unsu itab le from a marine point of view such as the archipelagoes 

south of Tonsberg and in the Frederikstad area. These archipelagoes are extens ively scattered 

with rock pinnacles and shoal spots. Other than these points , the Oslofjord has been thoroughly 

explored. At the conclu s ion of s ite vis its the Harbour D irectorate, Pilotage Au thority, Tugboat 

Representacives and Meteorological Ins titu te were consu lted and prospective marine s ites d is 

cussed. In addition , some loca l Harbour Masters were consu lted. 

In itia l stages of the marine investiga tion were made by Capta in H. C. Fellingham in con

ju nction with Mr. Carl Lathrop of Esso Research and Engineering Company and at its conclu s ion 
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Fig u re  E-1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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the f o l lo w ing f iv e lo catio ns were put fo rw ard as accep table marine sites: 

(1) Skjeberg 

(2) Saltnes 

(3) Feste 

(4) Borre 

(5) Saltko p 

A summary of these marine sites is g iv en in Table E-1 attached . 

Subsequent to the selectio n of these sites, the land sites w ith w hich they are asso ciated 

were proved to have unsatisfacto ry lo ad bearing qualities and co nsequently it became necessary 

for the site inv estig atio n to be approached from a new angle. With the excep tio n of Sandebugten 

w hich w as later thought to have good marine p o ssib i l i tie s , each subsequent marine site w as 

selected because of i t being the nearest suitable marine lo catio n to a p ro sp ective land site . Sites 

w hich come under this catego ry are — Son, Frebergv iken and Sv elv ik w hich to gether w ith 

Sandebugten, are summarised in d etail on Table E-2 attached . The search fo r land sites w as now 

also d irected to certain lo catio ns o utsid e Oslo f jo rd as a result o f w hich the Langesund area so uth 

of Larv ik and the Stavanger area on the west co ast, were examined from a marine po int of v iew . 

A s a result, three further p o ssible marine lo catio ns were selected ; at llelg ero a, so utli o f I.arv ik 

and at Fo rus and Randaberg at Stavanger and are summarised in d etail on Tables H-2 and H-3-

The latest phase of the land site inv estig atio n ind icated that tw o sites in the O slo f jo rd 

have d istinc t p o ssib i l i ties. These tw o sites, Slagen and Jelo y , appear now to be the most d esir

able land sites found in the Oslo f jo rd and as a result, w ere tho ro ughly insp ected and stud ied 

from a marine po int o f v iew . A d etailed summary and co mpariso n of the tw o marine sites asso 

ciated w ith Slagen and Jelo y is co ntained in Table E-4 attached . 

MARINE EVALUATION OF SITES 

SLAGEN 

The Marine Terminal to serve a refinery co nstructed at the Slagen site w o uld be lo cated 

at the co astline bordering the north end of the site . The approaches from sea (tw enty miles) are 

d irect and d anger-free. Extensiv e, w ell-sheltered anchorages are in the near v i c in i ty . 

J E T T Y LOCATION: 

The site is exposed to the NE and E and the strongest w ind s blo w from the NW, N and 

N E. Sea sw ell caused by the p rev ailing S and SW w ind s rounds Slagenstangen and rad iates into 

A asgaard strand Bay . In order to g ive maximum p ro tectio n from the w ind and sw e l l , a c lo se stud y 

of the chart and a survey trip by boat w as made as a result of w hich it was recommended that 

the jetty be lo cated o utsid e of the area bordered by the SE/ NW tangent to the no rthern p o int o f 

the Slagen area and the NE/ SW tangent to the southern tip of the sho al extend ing south of Basto 

Island and the jetty aligned as near N/ S as p o ssible ( Fig . E-2). A Soundings Survey of the Marine 

Terminal area show ed the depth co nto urs to be very irregular in d irec tio n and c lo sely spaced as 

a result of w hich some d i f f i c u l ty was found in lo cating the jetty site to meet the above require

ments. How ever, a satisfacto ry lo catio n was selected fo r the jetty w hich w o uld co nsist o f a 
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finger p ier alig ned sl ig htly w est o f no rth, suitable fo r acco mino d ating , w ith minor i n i ti a l d red g ing , 

f u l ly laden ocean tankers up to 1 0 0 , 0 0 0 DWT on one side and small co astal tankers and barges 

on the o ther. The f inger p ier w o uld be reached by an approach trestle about 1 , 4 0 0 f t , lo ng , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

JETTY USE FACTOR: 

This jetty w i l l p ro v id e adequate marine f ac i l i tie s fo r a 4 0 , 0 0 0 b .c .d . ref inery . Delay s to 

tankers at this lo catio n due to w eather co nd itio ns are estimated to average a to tal o f eight d ays 

annually due to w ind and sw ell and eighteen days due to fo g . Tanker d elays due to ice are more 

d i f f i c u l t to estimate as d rif t ice o nly becomes a problem d uring severe w inters w hich o ccur on an 

average every f iv e years. Land -fast ice sho uld not prove d i f f i c u l t at any time. Only on very rare 

o ccasio ns are o cean-go ing tankers unable to nav igate in d ri f t ice w itho ut the help of ice breakers. 

From statistic s pro v id ed by the No rw egian Meteo ro lo g ical Institu te , the average to tal annual 

tanker d elays due to ice sho uld be about thirteen d ays. Slagen i s co nsid ered a good site fo r 

av o id ing the w orst ice co nd itio ns. 

FUTURE EXPANSION: 

Fo r future exp ansio n, th is jetty co uld be ad justed to accommodate up to 1 0 0 , 0 0 0 DWT 

tankers on one sid e and up to 4 7 , 0 0 0 DWT tankers on the o ther. A bulkhead type dock lo cated 

either insho re or on the approach trestle co uld then be co nstructed to accommodate small co astal 

tankers and barges. Should it become necessary to co nstruct an ad d itio nal ocean tanker jetty to 

serve this lo catio n, i ts siting w o uld be d i f f i c u l t, but not imp o ssib le. 

The Marine Term inal area at Slagen l ies w ith in an area used as a N av al p ractice zone 

for mine lay ing , but the autho rities have ind icated their w il l ing ness to release and clear the 

area, i f required . 

Fo r a co mprehensive summary of this site , see Table E- 4 . 

JELOY 

The Marine Terminal to serve a refinery co nstructed at the Jelo y site w o uld be lo cated 

at the co astline bordering the no rthern end o f the site in the so uthern part of Nesbugten. The 

approaches from sea ( thirty miles) are easy, the few sho als being easy to av o id , but w o uld re

quire nav igatio nal l ig hting fo r night nav ig atio n. Good anchorages are av ailab le fo r large tankers 

w ithin one mile o f the jetty , but d uring gales from SW / W / N W , tankers w i l l have to anchor at 

Langrund en in the v i c in i ty o f Ho rten, six miles aw ay . 

JETTY LOCATION: 

The site is exposed to SW/ W/ NW and the stro ngest w ind s blow from N W , N and N E . In 

order to g ive maximum p ro tectio n from the w ind and sw ell it i s recommended that the jetty sho uld 

be aligned so as to head in the d irec tio n of the w o rst co nd itio ns. A s a Soundings Survey o f th is 

area has not yet been carried o ut, it is imp o ssible to say at this stage, what d irec tio n this w i l l 

be. If so und ings show that a suf f ic ient deepw ater area exists clo se enough to the shore just 

northw ard of the Refinery site , it is recommended that a f inger pier alig ned about W N W be co n

structed . Sho uld , how ever, sho al w ater fo rce the jetty to be lo cated further out into N esbugten, 

the jetty w o uld require to be aligned into the SW sw el l w hich may be expected to be p rev alent. 

In either case the jetty w i l l be suitable fo r acco mmo dating ocean tankers up to f u l l y lad en 

1 0 0 , 0 0 0 DWT on one sid e and small co astal tankers and barges on the o ther. The f inger p ier or 
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island type jetty w o uld be reached by an approach trestle , the length of w hich w i l l be d etermined 

by lo catio n and is expected to be from 1,600 to 2,200 f t. In i tial d redging may, or may not be 

required . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

JETTY USE FACTOR: 

This jetty w i l l p ro v id e adequate marine f ac i l i ties fo r a 40,000 b .c .d . Ref inery . Delay s 

to tankers at this lo catio n due to w eather co nd itio ns are estimated to average a to tal o f 8 d ays 

annually due to w ind and sw ell and 20 days due to fo g . Tanker d elay s due to ice w i l l be similar 

to those experienced at Slagen and are estimated to average about 14 d ays annually . Jelo y is 

co nsid ered a good site for av o id ing the w orst ice co nd itio ns. 

FUTURE EXPANSION: 

Fo r future exp ansio n the i n i ti a l jetty co uld be ad justed in a similar manner to that recom

mended fo r the Slagen site . Should it become necessary to co nstruct an ad d itio nal o cean tanker 

jetty to serve th is lo catio n, i ts siting w o uld be d i f f i c u l t , but not imp o ssib le. The Marine Terminal 

area at Jeloy is d esignated as a Naval p ractice zone for mine lay ing and a torpedo range is 

established in i ts appro aches. The autho rities w o uld have to be approached for the release and 

c learing of bo th these areas before a Marine Terminal co uld be lo cated . 

Fo r a comprehensive summary of this site, see Table H-4. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

NOTE: A t both the Slagen and Jeloy marine sites tugs w il l be required for all 

oCean tankers when berrhing or unberthing. Ar present, there are no tugs in the 

Oslo fjord of a suitable size or horsepower for the volume or size of tankers 

expected to serve the new Refinery. The local Tug Companies have indicated 

that they would be interested in providing a tug service for a Terminal at what

ever position in the Oslo fjord it was located, but have pointed out that as tugs 

take two years to build they should be advised in good time before rugs are to be 

required. Tugs serving a Refinery located in the Oslo fjord should also be able 

to perform ice breaking duties. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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SUMMARY OF ORIGINAL MARINE SITE S 

F A C T O R S K J E B E R G S A L T N E S F E S T E B O R R E S A L T K O P 

BASIS FOR S E L E C T IO N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBALand Site O ffered for 

Sale in V ic in i ty 

Good Wari ne Site Nearest Marine Locotion 

to Prospe ctive Land Site 

Good Marine Site Nearest Marine Loca tion 

to Prospe ctive Land Site 

A P P R O A C H E S FROM 

FJ O RD 

About 23 mi les. 

Deep but tortuous. 

About 3 mi le s. 

4 separate deep 

approach channe ls. 

Direct and free of dangers. D ire ct and free of 

dangers. 

D ire ct and free of 

dangers. 

MANOE UVRING AT 

J E T T Y L O C A T IO N 

G ood. 

Tugs re quire d. 

G ood, 

Tugs required during 

bod weather ond for 

very large ta nke rs. 

G ood. 

Tugs required. 

G ood. 

Tugs required during 

bad weather and for 

ve ry large ta nke rs. 

G ood. 

Tugs re quire d. 

S H E L T E R E xce l lent. Good but je tty must 

be site d to give 

moximum she lte r. 

E xposed to south-west. 

Small cra ft may expe rience 

diff iculty during winds 

from this dire ction, Je tty 

must be sited to give 

maximum prote ction. 

Well she lte re d. 

No wind should prove 

d i ff icu l t . 

Rather exposed to N .E . 

Je tly should be a ligned 

as near north as 

possible . 

A NC HO RA G E S E xce l lent. 

E xte nsive and in near 

v ic in i ty . 

E xce lle nt. 

E xte nsive and in 

near v ie in i ty . 

F a irly good, but not 

extens ive . 

E xce l lent, 

E xtens ive and in 

near v ic in i ty . 

E xce l lent. 

E xte nsive and in near 

v ic in i ty . 

PUMPING DIST A NC E 

AND HE A D 

About 2 mile s, 80 ft. 

More onerous than 

des irob le . 

A for greater 

dista nce than 

de sira ble , about 4 

mile s. 20-30 fee t. 

2-4 mile s, about 100 ft. 

Immedia te gradient from 

je tty is steep and may 

prove d iff icult for droin-

ing ope ra tions. 

About 1 mile . 

30-40 fee t. 

Adja ce nt fo Re fine ry 

S ite . 20 fee t. 

PIE R DE SIG N Morgino 1 type witli 

ne gligible approach 

tre stle . 

Margina l type with 

about 2000 ft. ap

proach tre stle over 

sha llow boy. 

Morgina l type with 

ne gligible approach 

tre stle . 

Island type with 

approach tre stle 

about 3,200 ft. 

F inger pier or isla nd 

type . Long approach 

tre stle . 

PRO SP E C T 5 FOR 

E XPA NSIO N 

Reasonable . Reasonable , Limite d to about 2 ocean 

berths maximum. 

G ood. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAL i m ite d. 

O T HE R F A C T O R S Ice may prove difficult 

during severe winte rs, 

Situa ted in summer 

resort oreo. 

Te rmina l area sma ll and 

remote from lond s ite . 

Regarded best 

marine locotion. 

Soundings Survey shov/ed 

depth contours very var

iable in dire ction and 

c lose toge ther. 

DE P T HS AND 

DRE DG ING 

At a l l site s a minimum of 50 feet water is a va ila ble in berth site and approaches, e ither natura l depth or with minor in itia l dredging. 

No ma intenance dredging wil l be required. T ide s in O slofjord area are ne gligible . 

G E N E R A L RA TING G ood. G ood. Acce pta ble . Ve ry good. G ood. 
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SUMMARY OF O TH ER OSLOFJORD M ARINE SITES 

R E J E C T E D D U E T O L A N D S I D E 

m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I 

F AC T O R SON S AN D E BU G T E N F R E BE R G V I KE N S V E LV I K H E LG E R O A 

B A S I S F O R S E L E C T I O N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBANearest morine locat ion 

to prospect ive land 

s i te . 

Good marine p o s s i b i l i t i e s . Nearest marine locat ion 

to prospect ive land s i te . 

Nearest marine locat ion 

to prospect ive land s i te . 

Nearest marine locot ion 

to prospect ive land s i te . 

A P P R O A C H E S F R O M 

F J O R D 

Direct and free of 

dangers. 

Di rect and except for one 

eas i l y avoidable shoal , 

free of dangers. 

Di rect and free of 

dangers. 

Di rect and free of 

dangers. 

Th is locot ion is not on 

Oslof jord but 15 mi les west . 

Approaches from sea danger 

free except for eas i l y 

avoidable shoals . 

M A N O E U V R I N G A T 

J E T T Y L O C A T I O N 

Space l im i ted ; tugs 

required. 

Good; fugs required 

during bad weather ond 

for very large tankers. 

Space l im i ted ; tugs 

required. 

Space l imi ted; tugs 

required. 

Space 1 imi ted; tugs 

required. 

S H E L T E R Well shel tered from 

a l l d i rec t ions . 

Well shel tered. Rather exposed to North 

and N.E. , but jet ty 

would be a l igned in th is 

d i rec t i on . 

Well shel tered. Fa i r l y wel l shel tered from 

a l l d i rec t ions but jet ty 

should be o l igned NE/SW. 

A N C H O R A G E S No sui table anchorage 

in immediate v i c i n i t y . 

In good weather smoll 

onchoroge 2 mi les 

di stont. 

Exce l len t , extens ive 

ond in near v i c i n i t y . 

Good, but smal l anchorage 

in near v i c i n i t y . 

Good extens ive 

anchorages in near 

v i c i n i t y . 

Good anchorages in near 

v i c i n i t y . 

P U M P I N G D I S T A N C E 

A N D H E A D 

Not determined. Not determined. Not determined. Not determined- Not determined. 

P I E R D E S I G N Marginal type w i th 

neg l ig ib le opprooch 

t res t l e . 

Probably morginal type 

w i th neg l ig ib le approach 

t res t le . 

Probably marginal type 

wi th neg l ig ib le approach 

t res t le . 

Is land type wi th 

approach t res t le in 

order of 4,500 f t . 

Is land type w i th approach 

t res t le about 2,000 f t . 

P R O S P E C T S F O R 

E X P A N S I O N 

None. Good. L i m i t ed . Good. Good, 

O T H E R F A C T O R S A Soundings Survey 

of the horbour would 

be requi red. 

No de f in i te locat ion 

f i xed due to land si te 

cons iderat ions. Ice 

may prove d i f f i cu l t in 

severe w in te rs . 

D i f f i cu l t land access to 

terminal s i te which w i l l 

be of very l imi ted s i ze . 

Strong currents in 

th i s v i c i n i t y w i th 

long approach 

t res t le wi 11 moke 

ship handl ing 

d i f f i c u l t . 

ice condi t ions are suspected 

to be serious qui te 

f requent ly. 

D E P T H S A N D 

D R E D G I N G 

At a l l s i tes a minimum of 50 feet water is ava i lab le in berth s i te ond approaches either naturol depth or w i th minor i n i t i a l dredging. 

No maintenance dredging w i l l be required. T ides in Oslof jord orea are neg l i g ib le . 

G E N E R A L R A T I N G Acceptab le for smal l 

re f inery. 

Good. Acceptab le , Not recommended. Doubt fu l . 



WEST COAST M AR IN E SITES 

F AC T O R FO R U S , S T AV AN G E R R A N D A B E R G , S T A V A N G E R ' 

B A S I S F O R S E L E C T I O N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBANearest Marine Loca t ion to Prospect ive Land Site Acceptab le Marine Site 

A P P R O A C H E S F R O M S E A Th i r t y mi les passage; tortuous but 

no real dangers. Add i t iona l nav igat iona l 

a ids required for nav igot ion during 

darkness or low v i s i b i l i t y , 

D i rec t and danger free about 

12 mi les . 

M A N O E U V R I N G A T J E T T Y L O C A T I O N Good, but tugs required. Good; tugs required in bad 

weather and by very large tankers . 

S H E L T E R Well shel tered. Exposed to NW, Jet ty should be 

s i ted to g ive maximum protect ion 

froii i th is d i rec t ion . 

A N C H O R A G E S Good anchorages w i th inzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA V7 m i les . Good anchorogcs w i th in I ' i m i l es , 

P U M P I N G D I S T A N C E A N D H E A D About 9,000 f t . and 50 f t . invo lv ing 

ra i l and road c ross ings . 

About 6 /10,000 f t . according 

to route and s i te . Land s i te not 

determined. 

P I E R D E S I G N Marginal type wi th neg l ig ib le approach t res t le . Morginol type wi th neg l ig ib le 

approach t res t le . 

P R O S P E C T S F O R E X P A N S I O N Reasonable- Reasonable. 

O T H E R F A C T O R S Jet ty s i t ing would depend on ab i l i t y 

to remove cable cross ing F jord 

in v i c i n i t y . 

Terminol area would be remote 

from ref inery s i te w i th h i l l s 

50 /100 f t . in tervening. 

D E P T H S A N D D R E D G I N G Natural depths exceeding 50 f t , at lov/ 

water ava i lab le in berth s i te and approaches. 

Natural depths exceeding 50 f t . 

at low v/ater ava i lab le in berth 

s i te and approaches. 

G E N E R A L R A T I N G Very good. Good. 
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MARINE COMPARISON OF A C C E P T A B L E S I T E S 

F A C T O R S L A G E N J E L O Y 

BASIS FOR S E L E C T I O N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBANearest su i tab le marine locat ion to prospect ive land s i t e . Nearest su i tab le marine locat ion to prospect ive land s i t e . 

A P P R O A C H E S FROM S E A BUOY 20 m i les . D i rec t donger-free approach. 30 mi les . Shools eosy to avo id , but preferable to have them l i t for night 

nav iga t ion . 

D I S T A N C E BY SEA FROM MAIN 

D I S T R I B U T I N G P O R T S 

Oslo 39 mi les , Bergen 340 mi les , Stockholm 751 m i les . Oslo 28 mi les , Bergen 350 m i les , Stockholm 760 m i les . 

S H E L T E R Exposed to M.E. ond E. Jet ty locat ion and ol ignment can toke care of 

worst cond i t i ons . 

Exposed to SW/W/NW. Jet ty should be a l igned so ship w i l l heod in 

d i rec t ion of worst cond i t ions (to be determined). 

A N C H O R A G E S Exce l len t ex tens ive anchorages ava i lab le 2 ! ; mi les from jef ty loca t ion . Good anchorages are ova i l ob le w i t h i n one mi le of je t t y , but dur ing gales 

from SW/W/NW tankers w i l l have to onchor near Horten 6 mi les awoy. 

P I E R DESIGN Finger pier t ype . Approach t res t le about 1,400 ft . F inger pier or is land type accord ing to loca t ion . Approach t res t l e length 

to be determined (1,600-2,200 f t . ) . 

D E P T H S AND D R E D G I N G Minor i n i t i a l dredging (about 6,000 KO) w i l l g ive one berth leost depth 

50 f t , , one berth leost depth 37 f t . (neg l ig ib le t i de ) . No maintenance 

dredging on t i c ipo ted . 

Soundings Survey required to determine best locat ion for je t ty wh ich w i l l 

g ive least depth 50 f t . in berth ond approaches (neg l ig ib le t i de ) . Minor 

i n i t i a l dredging moy be requ i red. No maintenance dredging on t i c i po ted . 

IN IT IAL MARINE T E R M I N A L One occon lonker berth su i tab le for fu l l y loden tankers up to 100,000 

DV/T on outs ide of f inger p ier . Barge ond smal l coasta l tanker berths 

on ins ide . 

One oceon tanker berth su i tob le for f u l l y laden tankers up to 100,000 

DWT on one side of f inger or is land type p ier . Barge and smal l coosto l 

tonker berths on other s ide . 

P R O S P E C T S FOR EXPANSION Ins ide berth could be mode su i tab le for up to 47,000 DWT fonkers and 

barge and smal l coosta l tanker berths located e lsewhere. In i t io l f inger 

pier cou ld not be lengthened. Add i t i ona l ocean piers d i f f i cu l t but not 

imposs ib le to s i te . 

If Soundings Plan shows su i tab le depths, barge and smal l coasta l tanker 

berths could be mode su i tab le for ocean tonkers . Barge and smal l tanker 

berths could be locoted inshore. Add i t i ono l oceon tanker f inger p iers 

could probably be cons t ruc ted . 

MANOEUVRING AT J E T T Y 

L O C A T I O N 

Good, but tugs required for a l l ocean tankers. Good, but tugs required for o i l oceon tonkers . 

PUMPING D I S T A N C E AND HEAD <6,000 f t . , 100 f t . Sat is fac tory . <4,500 f t . , 50 ft . Very sa t i s fac to ry . 

F A C I L I T I E S zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATugs: None present ly ava i l ab le — to be developed. 

Popo i rs ; Repair Yards ot Horten (6 mi les) , Tonsberg (5 m i les ) . 

Sfores.' From Tonsberg . 

Fresh Wafer; To be developed. 

Tugs : None present ly ava i lab le - to be developed. 

Repairs: Repair Yards at Moss (5 m i les ) , Horten (11 mi les — over fer ry ) . 

Sfores; From Moss. 

Fresh Water: To be developed. 

A N T I C I P A T E D ANNUAL 

W E A T H E R D E L A Y S : 

A V E R A G E 

Wind and sv/cll: 8 doys (accumulated tanker delays - not consecu t i ve ) . 

F o g ; 18 days (accumulated tanker de lays — not consecu t i ve ) , 

^cc; 13 days (occumulated tanker de lays - not consecu t i ve ) . 

Wind arid swell: 8 days (accumulated tanker delays — not consecu t i ve ) . 

Fog ; 20 days (accumulated tanker de lays — not consecu t i ve ) . 

Ice: 14 doys (occumulated tanker de lcys - not consecu t i ve ) . 

O T H E R F E A T U R E S Termina l area is a naval prac t ice zone for mine lay ing and w i l l require 

c learance and release by author i t ies who hove already s ign i f i ed their 

w i l l ingness. 

Termina l orea is a naval prac t ice zone for mine loy ing and a torpedo 

range is es tab l i shed in the approaches. These w i l l require c leorcnce 

and release by au tho r i t i es . 

G E N E R A L RATING An acceptab le Marine Terminal s i te which w i l l adequately serve o 

Ref inery es tab l ished at Slogan. 

An acceptab le Morine Terminal s i te which w i l l odequately serve a 

Ref inery es tab l i shed at Je loy, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 





SITE S E L E C T I O N 

B a s i s for Se lec t ion zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Preliminary marketing stud ies ind icated that the refinery co uld best be lo cated alo ng the 

Oslo f jo rd preferably ad jacent to Oslo . Thirty -o ne p o ssible lo catio ns were examined in the search 

for a suitable refinery site . A s a basis fo r selectio n the f o l lo w ing p rinc ip les were established 

by the Co mmittee: 

1 . A 500-acre tract of reaso nably lev el ground d esired , 

2. Lo catio n ad jacent to 50 f t. deep w ater for year-round o peratio n of 100,000 DWT tankers 

( i n i ti a l l y - 70,000 DW T). 

3. A v o id expensive fo und atio n co nd itio ns — p i l ing . 

4. Road co nnectio n essential, rai l co nnectio ns d esirable but not essential , 

5. A mple fresh w ater ( i n i ti a l l y 300 g al . / m in,) , 

6. Elec tric power av ailable (10,000 kw ) , 

7. Co nvenient to p o p ulatio n centers hav ing an av ailable labor sup p ly fo r bo th co nstructio n 

and o peratio n (2000 co nstructio n w o rkers, 350 permanent fo rce) , 

8. A ccess to existing heavy mechanical shops for both d ay-to -d ay maintenance and fo r 

hand ling major turnaround w o rk. 

Method of L o c a t i n g P o s s i b l e S i t e s 

A s a result o f the presentatio n before the Sto rting , there w as co nsid erable p u b l ic i ty 

acco rded the p ro ject. New spaper artic les brought the w ord to every co mmunity and d esp ite the 

und erly ing p ublic feeling that the refinery was to be bu ilt at Skjeberg, the Pro ject Co o rd inato r's 

o f f ice received numerous o ffers by co mmunity autho rities seeking to have their site fav o rably 

receiv ed . 

Representatives of the Site Co mmittee carefu lly examined tw enty -tw o such pro po sals 

w itho ut f ind ing a sing le w o rthw hile p o ssib i l i ty , inc lud ing those clo se to O slo , The rugged terrain 

and ice co nd itio ns in the Oslo v i c in i ty is such that no suitable site is av ailab le . During these 

inv estig atio ns, how ever, six areas were lo cated that o utw ard ly appeared to co nfo rm to the basic 

p rinc ip les and more d etailed examinatio n w as begun on the four most attrac tiv e . Fro m these it 

was hoped to select the most suitable, 

A lo cal sp ec ialist in surface so ils and p ractical geo lo gy , retained as an ad v iso r to the 

Co mmittee, ad v ised that fo und atio n co nd itio ns i n the Oslo f jo rd were unp red ictable. Crew s from 

his o rganizatio n began a series of p reliminary f ie ld tests to d etermine the subsurface so i l 

quality . 

In a l l four cases almo st imp o ssible fo und atio n co nd itio ns were enco untered . The beds of 

so ft c lay found in these sites were far more extensiv e than the experience o f lo cal co nsultants 

w o uld ind icate for tw o reaso ns. Fi rstly , ro ck fo und atio ns fo rm the basis fo r most co nstructio n 

experience in N o rw ay , as the ind ustrial development has been in re lativ ely small manufacturing zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F-1 



plant buildings requiring small areas as compared to the extensive developments in refinery 

designs. Secondly, these sites were in farming areas where very l i t t le was known of the subsoil 

conditions as might affect foundations. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Soft Clay Formations — " Q u i c k " Clay 

The geology of the Oslofjord is unique in that similar subsoil conditions are found only 

in one other part of the world — in northern Canada. During the ice age the terrain of the fjord 

carried an overburden of ice, approximately three-thousand feet thick. The earth's crust was 

depressed some six-hundred feet. During the retreat of the ice cap the rivers deposited layers of 

clay material ranging in depth from 3 to 150 feet. As the ice further retreated, the earth's crust 

regained its shape and these deposits of clay were raised out of the sea to form the present land 

areas. This peculiar clay structure was originally kept quite firm by its natural salt content. 

Subsequently, leaching by rain water has removed this natural stabilizing element to the point 

where many of the clay areas are extremely sensitive to vibration and mechanical working as 

takes place during construction. 

The term " c l a y " covers a wide range on the scale of structural strength and each loca

tion where this material is found must be closely examined. The appended geological map shows 

the clay areas of Norway in yellow and it can be seen that they were extensive in the Oslo area. 

Much of these areas, i t was found, include a type of clay known as "quick" clay which has been 

determined by long experience to be a material on which it is extremely difficult and costly to 

build heavy structures over the extensive areas found in refineries. 

Included in this report are photographs of structural failures in this unstable material 

(See Fig , F-3). For years engineers have worked to perfect ways of containing these quick clays 

with uncertain success. It was determined from advice of both professional consultants and 

practical contractors that sites containing quick clay were to be avoided. There remained to find 

either rock areas that could be easily developed or soil areas other than quick clay. When con

sidering that at least 75*̂  of the Oslofjord shore line is as rocky as Fig. F-4 and much of the 

soil is clay, there remains very l i t t le area to consider suitable for a refinery site. 

New Approach to Site Problem 

Finding a refinery site took on a new aspect at this point. The eight selection basis 

principles were again critically examined. Revisions were made to the program as follows: 

1, Sites as small as 250 acres would be considered. 

2, Rock areas would be considered despite the high cost of development, 

3, The search for soil areas containing sand and gravel would be intensified. 

The geologist and surface soil consultants advised that the gravel layer or moraine that 

was formed at the terminal of the ice cap might be of sufficient magnitude for the refinery site. 

Scattered deposits of sand and gravel could be expected along this narrow band. As only general 

data was found in the literature regarding the location of the glacial moraine, extensive ex

ploratory soil work was required to define the extent of the moraine. In order to keep investment 

cost of crude and products lines between the refinery and the dock to a minimum, it was de

sirable to locate sites on the moraine as near as possible to the point where this sturcture crosses 

the Oslofjord. This work was further complicated by the fact that the boundary between the clay zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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so ils and the grav el structures is not a c learly d ef ined o ne. The very nature by w hich the moraine 

was formed has created co nsid erable f o ld ing and interm ing ling of c lay and g rav el d ep o sits, A 

very p reliminary and rap id pro bing technique w as used to search out the more su itab le fo rmatio ns. 

Occasio nal samples were taken for labo rato ry examinatio n as a means of calibrating the probe 

technique. This program was carried out in fo urteen new areas reaching from the Sw ed ish border 

north to Moss on the eastern sho re, and from Ho rten so uth to V al lo on the w est. V isu al inspec

tio n from V allo thro ugh Larv ik , Helgeroa and up the w est co ast o f No rw ay to Stavanger y ield ed 

o nly tw o p o ssib i l i ties i n the Stavanger area, one of w hich w as w o rth ev aluatio n. 

A s a result of this program tw o acceptable refinery areas were lo cated , one on each sid e 

of the O slo f jo rd . Insp ectio n and quick ev aluatio n ind icated that these tw o si tes, Slagen and Jelo y , 

had suf f ic ient p o ssib i l i ties to w arrant a rather d etailed engineering ev aluatio n, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

SLAGEN 

This site is situated on the w estern shore of the O slo f jo rd about f iv e miles no rth o f the 

to w n of To nsberg and seventy miles so uth o f Oslo by ro ad . It co nsists o f 450 acres of w o o d land 

w ith a sm all amount of rather poor farm land at 70-foot average e lev atio n. Most o f the area is 

co mp letely usable fo r ref inery co nstructio n. The subso il co nd itio ns co nsist o f sand and gravel 

in thicknesses from 5 to 25 foot d epth to ro ck. There are so ft c lay po ckets fo und in about f i f ty 

acres of this site so situated that it can easily be bypassed and w i l l present no p articular 

pro blem. This site is on a remote p eninsula ju tting out into the O slo f jo rd ; and , as the shore 

line is rather expo sed , i t has not d evelo ped as a summer co ttage area. A s a result no sp ec ial 

problems in w ater and air p o l lu tio n are fo reseen; it being expected that the usual d esig n pre

cautio ns w i l l be su f f ic ient. Fresh w ater and pow er are av ailable from nearby To nsberg , 

The M inistry of Ind ustry has expressed a stro ng preference fo r situating the ref inery on 

the w estern side o f the O slo f jo rd . The lo cal co mmunity acceptance of this site is fav o rable and 

it is expected that their co o peratio n w i l l g reatly aid in acquiring the p ro p erty . The labo r situa

tio n i n this area is expected to be go o d , w i th an adequate sup p ly being av ailab le fo r bo th co n

structio n and o perating perio d s. The d ecline o f the w haling ind ustry , to gether w ith the mo ving of 

the N av al base from Ho rten, is expected to co ntribute materially in this regard . 

Being w i th in f iv e miles o f V al lo Ref inery w i l l prove to be an ad v antage. Training of 

operators and mechanics w i l l be f ac i l i tated and furthermo re an o i l ref inery w i l l no t be a new 

ind ustry i n the neighbo rho o d . 

A ltho ug h the site is not served by a rai lro ad , i t is p o ssible to make co nnectio ns. The 

line from Drammen and Oslo to To nsberg and the so uth is about f iv e miles w est o f the si te . 

Estimates from the railw ay autho rity ind icate the co st to be about o ne-m ill io n d o llars fo r a spur 

to the ref inery . 

JELOY 

This is an island site situated on the northern p o rtio n of Jelo y Island ap p ro ximately 

fo rty-o ne miles from Oslo and three miles from Moss on the eastern shore of the O slo f jo rd . The 

fact that it is situated on an island w i l l prove to be no d isad vantage inasmuch as adequate 

co mmunicatio n w ith the mainland through the C i ty of Moss ex ists. The island is co nnected to the zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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mainland by means of a draw bridge of su f f ic ient cap ac ity fo r ref inery use. This site co nsists of 

275 acres of farm land w ith some w ooded areas inc lud ed . Its elev atio n ranges from 15 to 45 feet 

above the sea. A bout half o f the site co nsists of sand and gravel of about f iv e foo t depth to 

ro ck, w hile the remainder co nsists of re lativ e ly f lat sandstone structures that lend themselves zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

to development fo r ref inery use. 

This is a summer camp area and a p o rtio n of the site is p resently being used as a co m

munity camping area. It w i l l be necessary to purchase the summer homes as many of them w i l l 

be rendered unusuable as a result o f pier co nstruc tio n. A ltho ug h there are a few summer co ttages 

alo ng the O slo f jo rd in this v i c i n i ty , air and w ater p o llutio n are not expected to be major problems 

i n v iew of the nearby lo catio n of pulp and chemical p lants i n the to w n of Mo ss, The usual pre

cautio ns w i l l su f f ic e . 

A d equate sup p lies of fresh w ater and power w i l l be av ailable from the to w n of Mo ss. 

The labor situatio n in the Moss area is one of f u l l employment and the recruiting of o p erating 

labo r may present some pro blem. Co nstructio n labor w i l l be recruited from al l o f the O slo f jo rd 

area in any of the site d evelo pments and , therefo re, sho uld present no p articular problem at this 

site . Because of f u l l employment generally thro ugho ut the eastern sid e of the O slo f jo rd , the 

M inistry of Ind ustry has been reluctant to g iv e its concurrence to bu ild ing a refinery alo ng these 

sho res. 

Comparat ive Evaluat ion 

Eng ineering ev aluatio n stud ies carried out on the Slagen and Jelo y sites ind icated they 

w ere about equal from a co nstructio n co st po int o f v iew ; ho w ever, the greater av ai lab i l i ty of 

land , community acceptance, and labor supp ly av ai lab i l i ty favor the selectio n of Slagen for the 

proposed ref inery . See Table F-1 for a co mpariso n. 

It is pro po sed , therefo re, to d evelo p in more d etai l thro ugh the co mmunity and the com

pany 's legal ad v iso r the procurement of the Slagen site . Should i ts acq u isitio n prove imp o ssib le, 

w hich is not fo reseen, it w o uld be p o ssible to use the Jelo y site d esp ite i ts lesser accep tab il ity . 

Evaluat ion of Other Si t es 

Before selecting the Slagen and Jelo y sites, six of the f i f teen areas underw ent an en

g ineering ev aluatio n. Table F-2 o utlines the results of f iv e of these stud ies. Saltnes was one 

of the f irst inv estig ated but the extensiv e d ep o sits o f quick c lay and i ts remoteness from the 

sea made this site unattractiv e. It was estimated to co st a premium of SlO,600,000 over the 

selected Slagen case. Skjeberg was a somew hat similar situatio n in that the fo und atio n co nd i

tio ns and marine terminal lo catio n resulted in a 53zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA, R30, 000 premium for this o therw ise accep table 

site . 

In the case of Borre not o nly fo und atio n co nd itio ns but lack of area served to d isq u ali f y 

this site . A ltho ug h it is p o ssible to b u ild a 40,000 B/ CD ref inery on 100 acres, it w as co n

sidered that the 75 acres remaining were inadequate allo w ance for future d evelo pment. 

Saltko p site is ad jacent to Slagen and has many of the advantages inherent in the general 

lo catio n; ho w ever, the subso il co nd itio ns on this 350-acre site created a $4,400,000 premium 

that was fo und to be unacceptable. 



Stavanger , on the west coast of Norway, i s several hundred miles from th e Oslo mar ket in g 

area. Th i s si t e was st ud ied i n the even t i t was n ecessary t o go ou t side th e O slofjor d area. It 

con t ain s th e largest acreage of any sit e examin ed — th ere bein g upwards t o 1000 acres avai lab le . 

Th is si t e is an abandoned airpor t and i t s leve l t e r r ain has much to recommend i t ; h owever , 

foun dat ion con d it ion s cr eat ed a S4,400,000 premium. Th i s t ogeth er w i t h market in g and t r an s-

por t at ion con d i t ion s served to d isqu al i fy t h is si t e . 

Explor at or y so i l s in vest igat ion work at Sve lvik , Ny k i r k e , Son , Huseby, Fcst e , Rygge, 

D i l l i n g and a second sit e at Borre served to e l im in at e th ese p ossib i l i t i e s from fur th er con sider a-

t i on . In each in st an ce , ext en sive deposit s of quick clay proved too ser ious an en gin eer in g problem 

to warran t fur th er work. 
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Fi gur e F-1 

OSLOFJORD zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

NOVEMBER I, 1957 
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Figure F-3 

QUICK CLAY SLIDES zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Highway Entering Oslo 

Level farm land {lows into adjoining st re zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Fig ure  F- 4 

TYPIC A L O SLO FJO RD SHO RELINE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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S U MMA R Y O F I N F O R M A T I O N O N T WO B E S T S I T E S 

S L A G E N J E L O Y 

LO C A TIO N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
West Side F jord — Tonsberg Area 

70 miles from Oslo by road, 39 miles by sea 

E ost Side of F jord - Moss Area 

41 miles from Oslo by road, 24 miles by sea 

NA TURE OF A RE A Isolated rura l, with some summer camps Populous rura l, with some summer camps 

LAND 

AMOUNT 

T Y P E 

E LE V A T IO N 

SOIL 

E STIMATE D COST 

450 acres 

Wooded with some form land 

30 to 100 f l . e leva tion 

5 to 25 ft. sand and gravel over rock 

Pockets of clay require some piling 

S2400 per Acre 

275 acres 

Farm land with some woods 

15 to 45 ft. e leva tion 

Rock plus 3 to 5 ft, sand and gravel over rock 

Some piling required in one corner 

S3600 per Acre 

DISTA NC E TO J E T T Y T R E S T L E Adjocent Ad [ocent 

DRAINAGE & SE WE R DISPOSA L Good Good 

PO L L UT IO N No problem No problem 

F RE SH WATE R 7 km of 8 in, line from city 5 km of 8 in. line from city 

POWER Ava ila ble Ava i lable 

STE A M Not ava ilable Not ava i lable 

C O NSTRUC TIO N 

MANPOWER A V A ILA B IL IT Y 

MAT E RIAL HANDLING 

C AMP 

SHOPS IN ARE A 

LABO R RATE S 

TRANSPO RTATIO N 

Adequate 

Thru O slo, Barge Quay required 

C ontractor estimates S400,000 camp required 

Shipyard shops nearby 

Same in both areas 

Can be readily provided 

Adequate 

Thru O slo, Bargo Quay required 

C ontractor estimates 5400,000 comp required 

Shipyard shops nearby 

Some in both areos 

Can be roodily provided 

MINISTRY OF INDUSTRY A C C E P T A N C E Strong preference for West Side of F jord E ast Side of F jord acceptable 

L O C A L COMMUNITY A C C E P T A N C E F avorable Some farmers object 

B UILDING PE RMITS No problem No problem 

MUNIC IPAL T A X E S 15zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA^0 on income* 17?o on income* 

R E F IN E R Y O PE RA TIO NS 

MANPOWER A V A ILA B IL IT Y 

LABO R RE LATIO NS 

HOUSING 

E MPLO YE E TRANSPO RTATIO N 

Adequate 

E xpected to be good 

Some new housing required, employee owned 

Adequate 

Need to a ttract 

E xpected to be sa tisfactory 

More now housing required, employee owned 

Adequate 

TRA NSPO RTA TIO N 

R A IL 

ROAD 

8zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA km away, not needed now 

1 km access rood required 

None a va ila ble , not needed 

1/2 km access road required zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

*There are other Income and Property Taxes but this tax is only major differential between sites. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Figure F-6 
SLAGEN SITE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ReadingzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA from fop fo fcoffom; northern, middle and southern port ion 
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Fig ure  F- 7 

JELO Y SITE LO O KIN G NO RTH zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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COMPARISON O F SOME R E J E C T E D S I T E S BY MAJOR F A C T O R 

S K J E B E R GzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ^1 S A L T N E S B O R R E S A L T K O P ^1 S T A V A N G E R 

L A N D 

A M O U N T 

T Y P E ( S O I L , E T C . ) 

EL E V A T I O N 

800 Acres 

Soft Clay 

13-30 m. 

600 Acres 

Quick Clay 

12-20 m. 

175 Acres 

Gravel-Clay 

0-30 m. 

350 Acres 

Quick Clay 

0-13 m. 

1000 Acres 

Sand-Clay 

10 m. 

D I S T A N C E S 

T O D O C K 

T O P O P U L A T I O N C E N T E R 

TO R A I L A C C E S S 

3.4 km 

10 km 

Borders Property 

7.3 km 

15 km 

Borders Property 

1.0 km 

5 km 

Cuts Property 

0.9 km 

5 km 

5 km 

4 km 

4 km 

E C O N O M I C S 

I N V E S T M E N T P R E M I U M 

O V E R S L A G E N 

$3,8 X , 000 Not Pract ica l 

to Design 

$4,800,000 Not Prac t ica l 
to Design 

$4,070,000 

C O M M U N I T Y 

A C C E P T A N C E O F 

P R O J E C T zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
With Authorities: high 

With Citizens: medium 

Poor Authorities: good 

Citizens: medium 

Not known, 
Probably Good 

R A T I N G O F M A R I N E 

T E R M I N A L 

Acceptable but ice 
may be a problem 

Good but remote Best locat ion 

studied 

Acceptable Good 
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t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Figure F-8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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