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FOREWORD 

The industry ttat is basically essential to any country, or large division 
of a country, is an iron and steel industry. Its import ance is evidenced 
by the fact that the current index of steel operations is one of the most 

widely accepted ind ices of the general co nd it io n of busines s in a nat ion . 
Oregon has no basi� steel indust ry and it lacks also many of the smaller , 
accessory industries which are co�monly associated with steel producti on . 
. �ll citizens of this state, - farme rs , lurr�ermen, business men, miniLg people,­
all would benefit by the installation on the lower Columbia of an iro n and 

steel industry because that would inc rease the number of wage earners - the 
payro lls - and thus boost local consumption of Oregon ' s farm and industrial 
products. It would cause substantial production of some of Oregon's mineral 

resources that are now id le - iron ore, chromite, manganese, and possibly 
coal , and would increase the present consumption of limestone. 

When this Department was starte d in July, 1937, it was determined that 
a more careful study, with particular attention to ava ilable market, should 

be made of the feasibility of an iron and steel industry for the lower 
Columbia, than had ever been made before. The f'ollowing report is t he 
result of this study. 

�he essence of this report is that an i ron and steel industry is fe asible 
for the lower Columbia area. This conclusion is based on the facts-submitted 
which demonstrate the availability of all raw materials including iron ores, 
fluxes, and coking coal and also the fact that there is an available market 

to a lower Columbia steel pl ant very much in exc ess of the amount required 
for a steel plant of economic size. 

The availability of cheap Bonnevill e power, although not a determining 

factor, presents a tangible incentive for the i nst allation of steel ingot 

capac ity in the lower Columbia. 

�he data cont ained in this report should serve as a basis for very care­
ful consideration by any corporation now in the steel business an d prepared 

to extend its field to a region where there is no ingot capacity, where at 
present the inc rease of population is accelerating cons tan t ly , and where the 

future of industrialization is practic ally guaranteed by the Federal govern­

ment's intention to make available great blocks of cheap hydro-electric power 
from its Bonneville a�d Grand Coulee dams and other propos ed river develop­

ments in this region. 

The County Gorr�ission of Columbia County, Oregon , kindly cooperated witt 
financial assistance toward the preparation of this report. 

Preparation and is suance of this report is in line with the policy of 
the State Department of Geology and Mineral Industries to inform the general 

public and capital of possirilities in the development or Ore gon ' s mineral 
resources. 

Portland, Oregon, 
June 28th, 1938. 

Earl K. Nixon, Directcr 



FORF:'lO�lJ '1'0 "REVISED EDITION. 

The original edition of this bulletin, issued in June 1938, 

has been completely exhausted. The present ed ition has been re-

vised by the author up to September 1940. Almost all of the 

tables that give data on production, consumption, and costs, have 

been changed somewhat in the light of present available information. 

�ffr. Willer, metallurgical engineer for the Bonneville Power 

Administration, is in a better position even than before to present 

fully and clearly a p i cture of the feasibility of a steel industry 

for the Columbia River area. 

Portland, Oregon, 

September, 1940. 

Earl K Nixon, Director 
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AN INVESTIGATION OF THE FEASIBILITY OF A STSEL PLANT 
IN THE LOWER COUTHBIA RIVER AREA 

NW� PORTLA1�, OREGON 

STJMMA.RY .A.N"D cm�CLUSIONS 

This report includes a general survey of the iron an d steel markets avail­
able to a possible steel plant located in the lower Columbia River area, and 
describes the sources of ore, coal, limestone and scrap iron. The economics 
of a coking plant and of pig iron production have been examined, and estimates 
of cost are included to give a basis for comparison with costs of the compet­
itive Eastern industry. The weight of evidence shows not only that a steel 
plant is pos sible of establishment near Portland to supply the local steel 
requirements, but that such a plant is needed to balance the producing capacity 
of the Pacific Coast against the total domestic, territorial, and Pacific 
export demands. 

As a possible steel producing center Portland stands in the same rela­
tion to Coastal markets and Pacific export markets as Baltimore does to Atlant� 
ic coast and Atlantic export markets. Portland has the additional advantage 
that it has available a large reservoir of cheap hydroelectric power for dr±v­
ing the rolling mills and operating electric furnaces for refining and produc­
ing alloy steels. 

The results of this study indicate that the probable costs of a well de­
signed, integrated operation at Portland would compare favorably with those 
of the eastern United States mills. Although the raw material cost would 

be a little higher at Portland the transportation cost advantage on the fin­
ished steel more than outweighs this handicap. 

The blast f�rnace appears to have a small advantage in cost over the elec­
tric furnace at the power rat:Js assumed. However, the blast furnace is a 
large production unit, requiring capacity operation to be economical, while 
the electric furnace can operate in small units. Thus the electric furnace 
has th·3 advantage of flexibility for small volume operation . 

The following are the conclusions based on the facts as revealed by 
this investigation. For further details and substantiation of the various 
st atements, reference should be made to the information and essential data 
contained in the body of the report. 

l. W'here and what is the extent of the steel market in which a 
lolumbia River steel plant would operate? 

A Columbia River steel plant, by virtue of a tidewater location and 
direct rail connections north, south, and to the east, would operate: (a)  
in the entire Pacific Coast and interior Western markets; (b) in the terri­
torial Hawaiian, Alaskan, and in the Philippine Islands markets; (c) in 
the trans-Pacific markets of Japan, China, and othe r Asiatic countries, 
Australia, East Indies and other island markets; and (d) in the Pacific 
South Americfm and Central American. countries. 



2 Feasibility of Lower Columbia Area 

Excluding the tonnage of steel now supplied to the domestic market by the 
seven existing Pacific Coast steel plants, with a total capacity of 689,700 
long tons, the market demand for finished iron and steel products as indicated 
by the data of this study amounts to more than 2,000,000 long tons annually. 
��ere were 864,629 long tons shipped by rail and water from Eastern mills to 
the Pacific area in 1934, the only year these data are available. Then in 
1938 there were 1,204,475 long tons shipped to the territorial and export 
market. (See table 5). The large tonnage items are tinplate and terneplate, 
386,640 long tons; black and galvanized sheet, 165,279 long tons; pipe and 
tubing, 256,626 long tons; structurals, 176,818 long tons; and bars and rods, 
117,165 long tons. (See table 9}. 

2. What type of plant is recommended? 

TTnder the conditions, a fully integrated operation is recommended, in­
cluding pig iron plant, coke. ovens, steel works and rolling mill. Ore, coal 
and limestone sources should be controlled, and reserves should be obtained 
for a 30- to 50-year operation. Tinplate is preferred as the principal 
product, with minor tonnages of sheet, bars, rod, and structurals recommended. 

Data indicate that the market for tinplate is normally around 362,000 
lon� tons in the entire Pacific domestic, territorial, and export market, 
which, in view of the continually increasing population of the Pacific Coast, 
and the expanding per capita consumption of tinplate, may be expected to 
increase steadily. Not only is this true with tinplate, b�t every other 
steel product will be oonsumed in increasing volume as industrialization 
(now in its infancy) steadily demands more and more steel. 

3. 1Vhat capacity is possible? 

�his report is based on a yearly output of 260,000 long tons of basic 
open hearth and electric steel ingot, or 180,000 long tons of finished steel 
products. As a basis for study, 160,000 long tons of pig iron is the capa-
6'ity used, but this would vary with the percentage of scrap iron used in the 
open hearth charge. 

4. Where is the ore supply, and:what will ore cost at the furnace? 

Columbia County, Oregon, has a supply of iron ore available for acquis­
ition. It is a limonite ranging in grade from 51 percent to 58 percent 
dry analysis. Th8 location is 5 to 15 miles from the navigable Willamette 
River slough, and only 25 miles north of P�rtland. Proven tonnage is small, 
but probable ore is several million tons. Estimated cost at the furnace 
is $0.0525 to �0.0755 per long ton unit. 

�he principal ore supply on which the plant must be based would be 
located at distant points. It is recommended that investigations be made 
of certain California ·and Chilean deposits. Costs of these ores delivered 
to Portland by special ore boats are estimated at $0.0825 to �0.0975 per 
long ton unit. Grade is well over 60 percent iron. 



Steel Indust ry 

5. Where is the coal supply and what will it cost at the plant? 

Coal beds are located in both western Oregon and Washington. Reserv�s 

are estimated in the bill i ons . Pierce County, '.'rashington, has millions of' 

tons of coking coal of proven coking quality. Acreagu is available for ac­
quisition. Cost of Pierce County coal at Portland is estimated at �5.70 
pe r ton. 

6. How much will aoke cost, and can tho oven gas be disposed Of? 

It is estimate d that, after c re diting sale of by-products, the cost of 

coke to the pig iron plant sho uld be about �6.70 per ton. If the plant is 
loc�?.ted neqr Portbnd the domestic and indust rial user may offer an outlet 
for the oven gas, '?.nd the by-products should find a re a dy market. Fuel oil 
is available at �0.185 per million B t.u. 

7 . Wher·:J is the limCJstone •md Wh':tt is its cost" 

Limestone, located
.

in southw0ster� end northeastern Oregon, is of suit­
able gr.ade for fluxing. Maximum cost. is estim'l.ted at }3 .50 per ton deliv­
ered, with R pas sible minimum cost of i>.2.50 p·:.r ton. 

8. How does the cost of assembly of mqterials compare with that of 
competing plants� 

Assembling ore, coal, and limestane at the pig iron plant, and moving 
pig iron to the steel pl'l.nt is estimnted to cost �8.25 per ton of pig iron 
at P0rtlnnd, rmd $12.00 for the present California steel mills recaiving 
pig iron from Utah , comparGd with $7.50 pGr ton at Lake Michigan points. 

9. What is the co st of pig iron? 

At present, purchased pig iron delivered at Portland is sold at around 

$25 per long ton, including $5.50 f re ight charge from Utah. Production at 

Portland would cost an estimated 't21.75 pe r long ton including overhead and 
capital charges (table 23}. 

10. How much scrap iron is available? 

Oregon and Washington exporte d 280,146 long 
scrap in 1939, whi le California exporte d 261,946 
cess scrap fo r which no local demand now exists. 

probably average �9 to �ll per ton delivered. 

11. Vuhat would be the ingot cost? 

tons or iron and steel 
long tons. This is ex­

Cost normally would 

Using 5.5 percent pig iron and 45 percent purchased and mill scrap, the 

cost of producing basic open hearth ingot steel is estimated to be �·25.74 
per long tan ( table 25). 

3 



4 Feasibility of Lower Columbia Area 

Reducing the pig iron percentage and increasing the scrap, the cost of 
in�ot should be reduced to a probable minimum of around $19 to $20 pe r long 
ton. 

12. What special advantages would a steel plant have in the Columbia 
River area? 

a. Portland has no steel capacity to offer competition in the local 
market. 

b. The city is a central point of distribution for the entire North­
western area. 

c. The Pacific Northwest is now experiencing an uptrend in the pop­

ulation increase curve, stimulated by power and irrigation develop­
ments in the Columbia River area, which will bring a steady in­
crease in the proposed plant's local market. 

The total Pacific Coast population including its immediate interior mar­
ket, compr1s1ng seven states, was 9,704,502 persons in 1930 with an indicat­
ed probable expansion to 15,800,000 persons by 1960. 

d. Completion of the Bonneville dam power plant, 40 miles from Portland, 
with its 10 generators, will provide an ultimate of 518,400 kilowatts 

of electric power , at the lowest tidewater power rates in the entire 
United States. 

e. �vailable iron ore within 25 miles of Portland, sufficient for at 
least a part of the plant requirements, affords low unit ore costs. 

f. �he plant would be within economic reach of the Pacific Coast's 
large coking coal fields, 

13. 1J1That transportation advantages a-opear to be possible? 

�inplate transcontinental rail rates, Chicago to Seattle, Portland, San 

francisco, or Los Angeles, are quoted at �17.25 per long ton in 80,000 pound 

minimum carlots, compared to a Portland to San Francisco water r ate of $3.80 
per short ton ($4.256 per long ton ) on an 80,000 pound minimum carlot, and 
,6.20 per short ton (�6.94 per long ton ) on a 20,000 pound minimum carlot. 
�he Atlantic to Pacific Coast water rate is $10.19 per long ton in 30,000 
pound minimum carlots. Other products will show similar differentials in 
favor of a plant in the Columbia River area. 

14. What is the tax situation in Oregon? 

Oregon has no tax on ore. The average 1939 tax levy on property in the 
counties near Bonneville dam and Portland amounted to 3 .131 percent in Colum­
bia, 3. 264 percent in }�ultnomah, and 2. 781 pe rcent in Hood River county, based 
on actual property value. Oregon's corporation excise tax is 8 percent of 
the net income, but this may be offset, up to 50 percent of the tax, by the 
tax paid by the corporation on its personal property located in the state. 
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15. What is the attitude of the community toward a steel enterprise? 

Business and civic leaders are quite generally desirous of bringing 
steel c ap acity into the area �nd will be favorable toward such cooperative 
efforts as are necessary �nd reason�bly possible to insuro its ult��te 
establishment �d success. 

General Conclusion 

Thus the time ap�ears ripe for new steel capacity to ent er the Pac if ic 
Coast picture, and the Columbia River area. Because of its proximity to 

the coking coals of Washington, the tremendous electri c  power possibilit� 
of the Columbia River, deep water navigation, cheap river barging of mater­
ials, proximity to a large iron ore area, and lack of present steel capa­
city, the Columbia River area seems to present a most favorable economic 
picture for a substantial operation. 



6 Feasibility of Lower Columbia Area 

INTRODUCTION 

The purpose of this report is to pre s e nt the facts relating to the status 
of steel on the Pacific Coast, and to indicate the commercial possibility of 
a steel plant, in or near the Portland metropolitan area, to supply the local 
iron and steel demands and to reach into other Pacific Coast and export mark­
ets. The report has been prepared for the Governing Board of the State De­
partment of Geology and Mineral Industries, Earl K. Nixon, director, as a 
part of a survey of the mining and metallurgical industries of the State of 
Oregon. 

Location: The port of Portland is f ourth in size of the cities on the 
Pacific Coast, having a total population of about 325,000, and is the only 
large metropolitan area without a s teel plant . It is the largest city of 
the state of Oregon, situated at the north end of the Willamette Valley near 
the confluence of the Willam::Jtte and Columbia rive;rs, and is an important 
Pacific Coast port of call for many of the coastwi se , intercoastal, and deep ­
draft trans oceanic ste amship lines. It is the Pacific Coast terminus of 
the transcontinental Union Pacific System which seryes the south bank of 
the Columbia, and the northern terminu s of tho Southern Pacific which serves 
the Willamette Valley and connects with the citie s of San Francisco '3.Ild 
Los Angeles. The transcontinental Northern Pacific  and Great Northern Rail­
wsys se rve Portland oyer a Seattle-Portland line operated jointly with the 
Union Pacific. The Spokane, Portland & Seattle Railway, owned jointly 
by t he Great Northern Railway and the Northern Pa cific , seryes the north 
bank of the Columbia River Rnd connects Portland with the great Inland Em­
pire of the Northwest at Spokane. 

A s  q distributing c ente r for iron and steel, Portland is s trategi cally 
situated to supply the markets of southwestern Washington, western Oregon , 
and northern Galifornia. It is the natural gateway to t he interior mark­

ets of eastern Washington and Oregon, Idaho 9.nd Montana. It can reach into 
competiti'le territory in the Puget Sound area by rail, and in to the San 
Francisco and Los Angeles areas by water shipment . 
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The Mark0t Situation 

Populatio n of the Ma.rkGt Ares 1.nd Ingot Capacity. Excluding C'llifornia, 
which h'ls fiva steel mills, the population of tho qrea in which An Or0gon 
steel mill would h'3.VO its market amounted to 3 , 500,620 persons in 1930. Cal­
ifornia's market had a total of 6,203,882 popubtion in 1930, while the total 

m<trket in which <J.ll Pacific Coast mills operat e h'ld 10,715,116 population in 
th"lt ye?.r. 

T'lble l 

Popuh1tion of t he Market Are·1 Available to an Oregon Steel 
Mill, r:md Ingot C::tpacity of �isting �Hlls in 1938. 

7 

I 
Popubtion No. Ingot Capacity,l93B 

Market AreA. Available 1930** Steel Per For 
i Mills Year Capi ta 

From Northwest: I (Gross (Pounds) 
Tons) 

Southwestern Washington, (7 counties) 193,961 -- -

Northwestern Oregon (15 counties) 

I 
682,190 -- -

Eastern and Southwestern Oregon 271,59 6 -- -

Eastern and Northwestern Washington 1,369,435 2 155,000 
Idaho 445,832 -- -

Montana 537,606 -- -

Total Northwest* 3,500,620 2 155,000 99  

IF'rom l;aliforniA.: 

C8.lifornia 5,677,251 5 758,000 
Nevads 91,058 -- -

Arizona 43.5,.573 -- -

'T'Ot'J.l Cg_lifornia * 6,203,882 5 7.58,000 274 

From Pacific Coast: 
Domestic marke t ,  Western states 9,704,502 7 913 , 000 
Territorial market, Hawaii 368,336 -- -

Territorial market, Ala ski'- .59,278 -- -

Canadian market,British Columbia 583,000 -- -

Total Pacific Coast* 10,715,116 7 913,000 191 

*Does not include Wyoming , Colorado, New Mexico, r::nd Utah, which are 
considered as the market of C olorado Fuel & Iron at Pueblo, Colo rado . 

** Data for 1940 census not yet available. 

In the No rt hwest, two steel plants s.re loMted at Seattle, wlth s. total 
ingot capacity of 155 , 000 gross tons yearly or a per capita c a pacity of only 
99 pounds of ingot for the 3 , 500 , 02 0 population in the immed ia te Nort hwest 
market ares. This compares with a per capita cap�city in the California 
m3.rket qreB. of 274 pounds of ingot, and with the total UnitGd States per cap­
ita production of ingot steel of 872 pound s  in 1937, as shown in table 2. 
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Year 

1939 
1938 
1937 
1936 
193.5 

"' 
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Table 2 

Per Capita Production of Ingot Steel in the United States 
1925-1939, inclusive 

Per Capita Per Capita Per Capita 
Production Year Production Year Production 

(pounds) {pounds) ( pounds ) 
866* 19}4 460 1929 1,040 
489* 1933 413 1928 962 
872* 1932 242 1927 848 
850 1931 463 1926 942 
594 1930 734 I 1925 881 

I 
Based on 1937 population estimate of 129,257,000. 

It is thus evident that if the �estern st�tes' c on sumpt ion of steel is any­
where near the per capita for the United States as a whole, their steel plant 
capacity is totally inadequate to supply the present requirements. 

Population growth. While California has the largest population and is grow­
ing fast, developments in the Northwest point to a st eady growth of the popula­
tion here that should not be ignored in its relation to the future steel mar­
kets. The heavy rainfall and equable climate in the coastal area, and the 

huge Columbi a Basin reclamation project in central �ashington are extraordinary 
factors which are operatin g to attract new farm populati on from less favored 
areas in the drouth-stricken prairie states and from eastern flo od areas , 
while the harnessing of the Columbia River, by building a series of power and 
navigation dams from Bonneville near Portland to Grand Coulee in central :.vash­
ington, is an addr3d factor which will op erat:'l d uring succeeding generations to 
stimulate industrial growth and build up the urban population to compare with 
the industrialized eastern states. 

To what extent th ese faetors will increase tfie average rate of population 

growth and thus expand th e steel requirements cannot be foretold, but it is 
quite evident that with new farm population the canning fruit and specialty 
crops will be increased , thus bringing a steadily increasing demand for steel 
for tinplate, already one of the heavy tonnage products of th e �rea. In ad­
dition, the steadily growing urban indust rial an� commcr�i�l population �dded 
to thi"s increasing agricultural population will increase the need for steel 
sheet and plato, bar, rod, stri� and structurals, pipe, wire, bolts, nuts and 
rivets, iron and steel castings, and all other iron and steel products. 

The curves of figure l show the population growth of tho P�cific Coast 

steel market area, 1870 to 1930, w ith projections to indicate t ho normal 
growth expectancy for the next 30 years, to 1960. Grap h 2 inoludes the states 
of Washin gt on , Oregon, Id�ho and Montana only; graph l is California, Nevada, 
and Arizona, while graph 3 is the sum of 1 and 2. Graph 3 does not include 
the territorial or export market. Ch iefly, the population growth will take 
place in the three Pacific Coast states , Oregon, Washington and Californ ia , 
which lllrer.1dy have nearly 85 perce nt of th<3 total popul ation of these seven 
states. 
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POPULATION OF THE PACIFIC COAST PACIFIC. COAST STEEL MARKET !B§! IS STEEL MARKET 

With Increase Projected to Year 196o "oalifomia-Oregon-
Washington-Idaho-

To acco�J�pany· report on Steel by 1:tj · .Montaru;.-Nevada;.. 
Raymond M. !4111 er 

-} AnZc>na. 
Dec. 1, 19'7 

10 
CensUs Thou-� y� h�8 

! 1� � 
8 

,. == 7f 1880 1,:507 . 
CALIFORNIA STEEL T t 1890 2, 255 
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It 0� 
s s 

NORrHWEST STEEL . . "' MARKET "' · Census Thou- , " Washington-Oregon- Census Tho u-Year sands � Idaho-Montana Year sands 1870 612 � .3 1870 150 � " 1880 967 0 1880 '4o 
� ' 1890 1 ,,49 r.§ 1890 906 :-:: 1900 1,650 It: !l 1900 1,,,7 
t t 1910 2,664 .! . 1910 2,516 
.E 1920 �.8,8 �: 1920 �. 0 21 
1: 19� 6,204 0 19� ,,500 -� 1 194o 8,000 � 1 GRAPH 2 194o 4,000 � GRAPH 1 1950 9,500 '"; 1950 4,500 � 196o 10 ,Boo } 196o �.ooo . � a:.o o � �0 0 0 Q � c:;:, . � � ""' � � � � � � � � :g co � � � <I) 9) � � � ... & -. � � � � ii � - ;: ....... -. � ..... ..... ..... 

· . v. · Cen.su.s Year Censu.s ,e""" 



10 Feaslb i l i t y  of Lowe r C o lumb ia Area 

Graph 2 shows t hat t he Nort hw e s t  populat i o n  s hou ld normally r i s e  t o  
5 , 000 , 000 pe rs ons by 19 60 wh i c h  would b e  a 43 perc ent i nc re a s e  ove r  t he 1 9 3 0  
Ce nsus . Ac t ually , t he pre s ent i nd ic at io ns are t hat th i s wi ll b e  exc e e d e d , 
but whet he r  it i s  or not , t he area has a d ef i ni t e ly i nc r e a s i ng  market f or s t e e �  
wh i c h  w i l l  r e qu i re a c o nt inually i nc reas i ng st e e l  plant c apac it y .  

Sourc e o f  St e e l  Supp ly . The l o c al s t e e l  produc t i on i s  pr inc ipally in San 
Franc i s co and Lo s Ange le s w it h  s ome t onnage at Se at t l e .  As i de from t he lo c a l  
produc t i on , t he C o a s t  requi reme nt s a r e  obtai ned f rom : ( 1 ) At lant i c  Coast m i ll s 
by i nt e rc o ast a l  wat er shipment s ;  ( 2 )  from t he C h i c ago , Ind i ana , Ohi o  and Penn­
s ylvan i a  mi l ls by t rans c o nt i nental ra i l  moveme nt ; and ( 3 )  from t ho C o l o rado 
Fue l & Iron C o . mill s at Pueblo , C o l orado , by ra i l  shi pme nt t o  Nort hw e s t  and 
C a l if ornia po int s . Ve ry l i t t l e  s t e e l  i s  import e d . The ingot c apa c i t i e s  of 
the l o c a l  producer s arG s hown in t a ble 3 .  

Tabl e  3 

Ingot C apac it i e s  o f  t h e Pre s e nt Ste e l  H i l l s  on t he :Pac i f i c  C oast 
by C ompan i e s  and Loc �t i o n , Year 19 3 8  ( in l ong t ons of ingot annual ly ) *  

No . Lo s San Tot al 

Pa c if i c  C o ':l s t  M i lls Ange le s Franc i s c o S e at t l e  Pac i f i c  
Ingot C 'l.pac ity Area Aroa Co as t 

i t ons ) ( t ons ) ( t ons ) ( t o ns ) 
Co lumb i a  St e e l  Co . 2 1 8 2 , 5 00 2 5 9 , 000 - 441 , 5 00 

( subs . U . S . S t e e l  C o rp . ) 
Be t hl e hem St e e l  C o . 3 8 5 , 000 15 5 , 000 140 , 000 3 8 0 , 000 
Nort hwe st St e e l  Ro l l i ng Mi ll s l - - 15 , 000 1 5 , 000 
Jud s on St e e l  C o rpora t ion l - 7 6 , 5 00 - 7 6 , 500 

Tot al 7 2 67 , 5 00 490 , 5 00 155 , 000 9 1 3 , 000 

*All are open he art h exc ept Nort hwe s t  St e e l  Roll ing M i ll s , wh i ch pr oduc e s  
e le c t r i c  i ngot . Se c t a ble 4 .  

Tho c apa c i t y  of f in i s hed ho t rolled pr oduc t s  t ot als 6 8 9 , 7 00 long t ons , 
c h i ef ly of bars and l i ght s t ruc t ural s hape s , wi t h  s ome outpu t  o f  plat e s , 
s he e t s ,  spl i c e  bars a nd t i e  plat e s , a nd w i r o  rod . 

For c ompar i s on , t he C o l orado Fue l & Iron C omp any , wh o s e  market i nc lude s  

t he Pac if i c  Coast , has a t ot a l i n go t  c apac i ty a t  Pue bl o , C ol orado , of 
8 8 8 , 000 long t o ns , and a ro l l i ng c apac ity of 6 6 3 , 5 00 long tons of f in i s he d  
hot rol led pr oduc t s , mo s t of wh i c h  i s  i n  rai lroad ra i l s  and t ra c k mat e r i a l , 
w i t h  a sma l ler c apac ity of bars , s t ruct urals , � nd w i r e  ro d  wh i c h  is f i ni shed 
int o  wire fenc ing and o t her pro duc t s . 



f) Steel p l ant 
L egend 

• B l as t furnac e p l ant 

WESl'ERN I RON AND StEEL 
II.ARK�T A�A 

To ac company rep o rt on Steel 
Raymond M .  Mi l l e r 

Meta l l urg i c al Eng ineer 

Portl and , Oregon 
Dec . 1 ,  19�7 Figure 2 

- - -
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St e e l  Indus try 

Tr;.ble 4 

St e e l  Plant Capac ity on t he Pac if i c  C o a s t  in 19 3 8 * , by 
Pro duc t s  and C omp�ni e s  ( i n gros s tons of 2 2 40 pounds ) .  

P�c if ic C oa s t  S t e e l  C ap�c ity lf C a li f orn i a  Se a t t l e  

( gros s t o n s }  ( gro s s  to n s )  
Tot al In go t 7 5 8 , 000 155 , 000 

F i ni shed h o t  rolled pr oduc t s : t o t a l , 561 , 2 00 12 tj , 5 00  
Spl i c e  bars an d t � e  plat e s  '2 1 , 700 12 , 000 
St ruct ural shape s 8 9 , 900 2 6 , 100 
Conc r e t e  re i nforc ement bar s 1.�o , 2 00 42 , 000 
O the r br-1.rs 130 , 5 00 3 3 , 900 
Black plat e 3 5 , 200 -

Black she et , hot rolled 8 3 , 200 -
I I 

Uni versal plat e I -

I 
14 , 500 

�.'lire rods I 4 2 , 000 ! -

F orgi ng blooms and b i lle t s  8 , 500 
! -

Ot her f i n i s hed produc t s : 250 , 700 15 , 000 
F11br ic at ed re inforc ing 1 3 , 000 1.5 , 000 
Fab r i c ated s t ruc t urals 10 , 000 -
Gt1 lvRn i z e d  s he e t s  4 9 , 700 -

Tinpla t e  3 4 ! 700 -

Yire , plain and galvRnized 4 9 , .5 00 -

�Ni re , o t her product s  7 , 700 -

Na i l s , s t ap l e s  17 , 900 -

Bo l t s , nut s , s p i kes , r ive t s  18 , .500 -

Blac k  she e t s , full p i c kled 3 , 000 -

Rope and s t rr:1nd , spr ings 6 , 700 -

Fo rgings 8 , 500 -

St e e l  C e. s t ings 31 , 5 00 -

F in i shed 
S t e e l  Plant Annuql C ap ac it ie s No . of St e e l  Ho t Rolled 

Op erat i ng C ompany � Plant s Ingot Pro duc t s  
Tgr o s s  to ns [( gross t ons ) 

C o lumb ia St e e l  C o . � 2 2/ 441 , 5 00 30.5 , .5 00 
Bethlehem St e e l  C o . 3 4/ 380 , 000 3 2 4 , 000 
Jud s o n  St e e l  C o rporat i on 1 51 7 6 , 500 4 8 , 200 
Nort hwe st Ro l l i ng Mills Inc . 1 6; 1 5 , 000 1 2 , 000 

'flo tal 7 9 1 3 , 000 689  ' 7 00 

l l  

i 

r Tot al 

( gr o s s  to n s ) 
9 1 3 , 000 
689 ' 7 00 

3 3 , 7 00 
116 , 000 
19 2 '  2 00 
164 , 400 

3 5 ' 200 
83 , 200 
14 , 5 00 
42 , 000 

8 , 500 
2 65 , 7 00 

28 , 000 
10 , 000 
49 , 700 
34 , 700 
4 9 ; 500 

7 , 700 
17 , 900 
18 , 5 00 

3 , 000 
6 , 700 
8 , 5 00 

3 1 , 5 00 I 

Ot her 
F in i s he d  

Produc t s  
( gros s to ns ) 

2 00 , 700 
6 5 , 000 

-
-

2 6 5 , 700 I 

* S ourc e :  Ir on �nd S t e e l  1Morks D i r e c t ory , 19 3 8 : Amer ic an Iron and St ee l Inst itut e . 
Y For a d e s c r i pt ion of t he plant s , s ee Vo l . I l .•. s e c t . 3 , 4 :  The Feas i b i l i ty of 

Es tabli s h ing an Iron and S t e e l  Indu s t ry in t he Lower C olumb i g,  Riv:er Ar ea 
Us ing Sle c t r i c  Pi g Iron Furnac e s ,  by Raymond M. M i ller , 19 3 6 , pub l i s hed by 
War Dept . ,  C orps of Eng ine e rs , Port l and , Oregon . 

2 / Sub s i d i ary of Un i t e d  St at e s  St e e l  r. ornorat i on . 
3/ P it t s burg , Cal i f . , Torranc e ,  C 1.l if : " 

]/ S e at t le , Wash . , San Franc i s c o , C a l if . , Los Ange l e s , C a l i f . 
5/ Emeryv i lle , C a l if . 
I/ Seat t le , Wash . , e le ct r ic furna c e  plant . 
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TOTAL IRON MID STEEL MA.11KET AVAILABLE TO A PROPOSED 
-- -- -- ---oREGON STEEL MILL 

- -

As ide from t he Port land market , whi c h  i s  a s  yet relat ive ly small , an 
Ore go n s t e e l  mill would f ind its outlet in t he Was h ingt on ,  C � l if orn ia , and 
i nt e r io r  We s t 'l r n  s t at e s  m'lrket s .  It s c h i ef c ompe t i t or s  would be t he s even 
P�c if i c C o a s t  mi lls in t he San Franc i s c o  Bay , Lo s Ange l e s , and S e a t t lo indus ­
t r i a l  are a s . S i nce t he a ggr e ga t e  c apac i t y  of t he s e  mills i s  e nt ir e ly insuf ­
f i c ient t o  supply t ho We s t  Canst market , as t h i s s t udy c learly reveals , c on­
s iderable t onnage s  o f t i nplat e , b l ac k qnd galvan i z e d  s he e t s , p i p e  and tub i ng ,  
struc t qra l s , wire and ot her f i n i s he d  and s emi - f in i s hed pro duc t s  mus t  b e  sup­
p l i e d  from t h e  mills of r. o lorqd o a nd the Ea s t ern s t at e s .  

Not o nly i s  t h i s  t rue , but t he m�rket s b order ing t he Pac if i c  Oc ean , c om­
pr i s ing our own t err i t or i a l  Alaska qnd Hawa i i . the Phi l i pp i ne I s la nds , Pac if i c  
South Amer i c s ,  C '3ntrl'll Ame r i c a  'l nd Mex i c o , h<J.ve -,_ subs t ant ia l re qu i r eme nt 
suppl i ed from Uni t e d  Stat e s  mills . In �dd i t ion , � c ons i dsrable t onnage is 
shipped into t he As ht i c  and Oc e "l.n i c Is hnd c ountr L.J s  'lcross t h3 P<J. c i f i c . 
The s e  m'3.rke t s  "l.re shown in de t 11 i l i n  t h�3 t11ble s . 

Sour c e  Rnd Ac curacy o f  Dat a . 'Nhi l e  ex"l.c t rec ords on t he s e  are impo s s i b le 
t o  obt a i n  c omplete ly f or any c orr e s pond ing p e r iod , s ome d e f i n i t e  dat a have been 
gqt hered on e ac h  of t he market areas by w hi ch th0 tot a l  marke t c an be ind i c at ­
e1 . Of t he s e  d at a , the f i gure s mos t  s ub j e c t  t o  unc erta inty are t ho moveme nt s 
of dome s t ic i ron and s t e e l  by ra i l  and wat e r  int o t ho dome st i c  Pac i f i c  C o a s t  

marke t . *  S inc e n o  or g�ni z o d s t at i s t i c s on t he s e  movement s q r e  ava ilable , and 
s inc <3 s uc h  so urc e s  a s  may be drawn upon c ont a i n  no uniformly kep t  r e c o rds , 
t he wr it e r  c annot vouch for e i tho r t he c omp le t ene s s  or t he a c c uracy of t he 

_ fi gure s  here i n  give n . It i s  b e l i eved t hat t hey do re pr e s e nt a c lo s e  �pproa c h  
t o  t he s i tuP.t i o n  and may i n  t ot a l  be  c on s id o r a d  'l S  a n  ind i c a t ion o f  the '1C tual 
mov eme nt s t aking plac e . 

Import s '3.nd t he fore i gn '.end t err itorial expo rt s 'l. r e  De par tment of C omme r c e  
f i gures , fr om publ i c �t i o ns o f  t h e  Bureau of Fore i gn and Dome st ic C omme rc e , 
wh i c h  a r e  given i n  s uff i c i ent d e t a i l  t h"lt ent ire depend enc e c an be p l .'3.ced 
on t he ir a c curacy . 

* C omp i led by Gordon Fernald , engineer ing a s s i st ant , C orps o f  Eng i nee r s , War 
Department , Port land , Ore gon , in 19 3 5  f rom rec ord s of t he rai lronds t erm i n ­
at ing on t he Pac if ic C o q s t , 'lnd from rec ords of i nt er - c oast a l  mov ement s 
t erm inat i n g  >:tt Pac i f i c  C oa s t  port s , as publ i s he d  by the M"lr i  t ime C ommi s ­
s io n , qnd t h e  Panama C ana l rec ord . 
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Extent o f  Pac i f i c  Market . Owing t o  t h i s  lack of dat a on t he Pac i f i c  C oast 
pr oduct ion , and on t he tonnage of shipme nt s f r om C oa s t  mi lls to t he t err i t o r­
ial and the Pac if i c  export marke t s  of t he d if ferent clas s e s  of produc t s , it 
is not poss ible t o  evaluat e t he t otal marke t i n  c ompl e t e  d e t a i l , but inasmuch 
as t he ent ire t e rr it o rial and export marke t s  a re reac he d  by wat er from t he 
C o lumb i a  R iver w i t h  as much e ase as from other Pac i f ic C oast port s ,  t hese 
log}c ally may be c o ns idered as ava i l able market s f or a Port land area steel 
mill . 

Fur t her , the movement s of s t e e l  produc t s  from Eastern m i l lB int o t he 
Pac i f i c  C oast area are an ind i cat ion of the large domest ic need unsat isfied 
by t he pre sent c apac ity . Although a large part of t h i s  t onnage is d e st i ne d  
t o  t he Californi a  marke t , & Port land plant c an reac h t hi s  area by coastw i s e  
water s hi pment much more eas ily and at low e r  c o st t � n  t he more d i st ant Eas t ­
ern mills . Thus Cal ifornia may be cop.s i de red as a n  ava i lable market for & 

mill on t he C olumb i a  River . 

The t otal avti ilable market in whi c h  a mi ll in t he C o lumb i a  Rive r area 
could c ompe t e  would be t hat part o f  t he requ ir r-3mEmts o f  t he Pac i f i c  C oast 
St at es i n  exc e s s  of t hat suppl ied by t he seven G oast steel mills , plus the 
ent ire Pac ific t e rr it or ial and export marke t ,  as s hown by t he follow ing tab­
ulat i on !  

Tab;Le 5 

Market for S.t e e l  Ava i lable to a No rt hwe st St a e l  Mill 
( in long tons of 2 2 40 pounds ) . 

Iron and St e e l  Produc t s  Re c ,_; ived in 
the Pac i f i c  Market Area ( 19 34 ) *  

Re c e ipt s i n  Pac ific Coast cus toms d is t r i c t s 
from East ern Un i te d  St at e s , and import s as 
de t a i l ed in Table 6 

Ext ent of market i n  non-c ont i guous t e rr i t or i e s  
and the Ph i l ippine s , suppl i e d  b y  U .  S .  mi lls 
d e t a iled in Table 7 

Export s  t o  Pac if ic c ount ries from U .. S .  mill s 
det a i led in Table 8 

�ot al market ava i lable to Northwe st mi ll* 

Ext ent of 1furkp t 
Ava i lable to a 

Northwe s t  Steel 
Mi ll 

· ( long t ons ) 

839 , 110 

254 , 521 

949 , 954 

2 , 043 , 5 85 

:j< Not including t hat port i on of t he d ome s t ic market suppl iEjd by West ern ste e l  
m i ll s , whi c h  i s  equal to the West ern produc t io n  l es s  the shipment s to 
t err 1 t ori�l and export marke t s .  



14 Feas i b i l ity of Lower C o lumb ia Are a  

Domest i c  and Terr it orial Market 

Domest ic Pac if i c  C oast �,lfarket .  The dat a for t he i ron and s t e e l  e nt e r ing 
the We s t  C oa st stat e s  for c c ::i.s\-;.:npt i on and export inc lude movement s from t he 
east e rn and At l ant ie C oa s t  s t at e s  by t rans c ont i nental r a i l  sh ipme nt and by 
int e r c oastal wat erborne shipp:..ng plus t he sma ll t onnage o f  import s rec e ived . 
In 19 3 4  the don1e s t ic re c e ipt s  from int e r c oa s t al wat e r  and t rans c ont inen t al ra il 
sh ipment s runount ed t o 839 , 110 long t ons , wh i le fore ign impo rts f or t hat year 
amount e d  t o  25 , 5 19 long t on s . S i nc e 19 34  bo\ h dome s t ic rec e ipt s and f ore i gn  
import s have s t ead ily inc rea s e d . 

Table 6 

Rec e ip t s  of Iron and St e e l  Produc t s  in t he Pac if i c  C oa st Cus t oms 
Di s t r ic t s  of t he rrni t ed St ate s ,  Year 19 34 , from Eas t .grn and At lant i c  
r; oast Stat e s  b y  '1a i l  and Wat e r  Shipm-3 nt s , t o ge t her w i th Import s ,  Year 
19 3 8  ( i n long t ons of 2 240 pound s ) .  

It ems Rec e ived 

To tal Rec e ipt s 

�ot r o llod produc t s : 
Bar s  and rods 
Bo i ler plat e 
She e t s , black and galv . 
Struc t ura ls 
Ra i l s  
Trac k mat e r ial 

I 
Othe r  f in i shed produc t s : � 

T inplat e and t e rneplat 
P i pe and t ub ing I 
roJire and Manufac t ures 
Na i ls , bolt s , nut s , r i ve t s  

Fnd i st r i buted a s  t o  c la s s  
D i s t r i but ion of Rec e i pt s : 

Oregon and Washingt o n  
Cal i f o rn i a  

Dome s t i c  He c ::l i pt s , "" Year 19 34  
Int er- · Trr�ns- I 

.C oas t al Cont inent al 
I 

Tot a l  
Wat er** Ra i l * *  

( long t o ns )  ( long t ons ) ( long t ons ) 
559 , 149 2 7 9 , 9 6 +  8 3 9 , 110 

118 , 262 5 2 , 706 i 170 , 96 �  

I 
I 
I 

60 , 6 8 5  2 , 419 I 63 , 104 
49 , 117 I 46 , 42 0  I 95 , 5 37 

7 , 5 2 8  I 2 , 05 1  I 9 , 519 
87 2 

I 
1 ,  9 16 I 2 , 788 

2 68 , 849 2 02 , 025  470 , 87 4  
5 3 , 58-6 1 1-60 ,·892 2 14 , 478 

180 , 035 2 2 , 9 9 2  203 , 0 27 
2 9 , 87 7  

I 
15 , 7 2 9  45 , 60 6  

5 , 351 2 , 412 7 , 7 6 3  
17 2 , 038 25 , 2 30 19 7 , 268 

1 75 , 5 18 9 7 , 9 6 8  17 3 , 48 6  
483 , 6 31 181 , 9 9 3  665 , 624 

Fore i gn C ommerc G and Nav i gat io n of t he Uni t ed Stat e s , 19 38 . 

Imp or t s  
Ye ar 
19 38 

( lonr. t on s )  
46 , 425 

20 , 1�6 
7 , 463 

341 
2 , 135  
9 , 2 27 
1 , 0 2 0  

-

19 , 561 
8 

12 , 05 5  
4 , 4 3 1  
3 , 06 7  
6 , 688 

10 , 2 87 
3 6 , 13 8  

* 
** C omp i led from r e c o rd s  of t he r a i lroads t e rm i nat ing on t he Pac i f ic C oa s t , 

I 

and from cu s t oms rec ords of wat e r  movement s  into t ho five c us t oms 
d i s t r i c t s .  Year 19 3 4  is the o nly year f o r  wh i c h these dat a  aro availab l e . 
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Terr i t or
_
ial

_ 
Ma�ke!_. Sh i pment s of i ron and st ee l into t he non - c o nt i guous 

t e rr i t or i e s  cf t he �rn ::.�� e d  Stat e s , i nc lud ing t he Ph i l ipp i ne Is lands , amount t o  
about 2 .5 0 , 000 long t o ns annually . The Ph i l ipp i ne s pre sent t he largest market 
of t h i s  group w h h  i t s  nr i nc ipal r e qu i rements b e i n g  black and galvan i zed s he e t s ,  
bars , rod s , w ire rod , c a s t  i ron p ipe and f i tt ings , t i nplat e and t erne plat e , 
s t ruct ura ls , na i ls , bo lt s , nut s , r i ve t s , wire , p ipe and tu b i ng . Hawa i i i s  

s eco nd w i t h  it s chi e f  re qui rement s t inplat e , s t ruc t urals , bar s , r od s , wire rod , 
c a s t  iron p i p e and f i t t in gs , p i pe and tub ing . Al aska ' s  chief i tem is t i n  c an s . 
Tab le 7 s hows thi s market i n  det a i l . 

Tab le 7 

Expo rt s of Ir o n and St e e l  Produc t s  from t he Un it ed St at e s  t o  i t s 
Non-Cont i guous Terri t o r i e s  and The Phi l i p p i ne s , St ated Year s ( in 

long t o ns of 2 2 40 pounds ) 

De st inat i o n  
Alaska''"" Hawa i i "'"' Phi l ipp i ne "' Ext ent of 

It em 19 39 19 3 9 Is lands '1'err i t or-
193 8 ial '-�arke t 

( t o ns ) ( t ons ) { ton s } ( t ons ) 
Tot a l  Export s 4) , 2 7 9 102 , 07 1  107 , 17 1  2.54 , .52 1  
Ingot s , blooms , b i ll e t s ,  s labs l b 3 1 0 3  
Hot -Rolled Product s : 4 , .5 9 4 2 2 , 9 9 l;  b 3 , 0b7 90 , &.5 9 

Bars , r ods , w ire rod 1 , 3 &9 t; , 3 9 9 2 4 , 5 37 
Bo i l er plat e , ot her plat e 4 1 6  2 , 1 .50 3 , 2 2 2  
Shee t s ,  black and galv . 1 , 003 4 , 403 2 .5 , 2 3 4  
St ruc t ural s  1 , 80 6  7 , 2 ;1 7 ; 9 3 3  
Ra il s .5 3 .5 1 , 09 3  
Track Mat e r ial 280 1 , 048 

Ot her f in i s hed produ c t s : 7 , 9 10 &9 , 6 10 30 , 30 6  107 , t; 2 &  
T inplat e and t agge r s , t o rhe 9 9 �  .5 9 , 3 4 4 !; , 94 0  
Pipe and t ub in g  1 , 646 5 , 2 6 6  4 , 6 90 
Wire and ma nufac t ur e s  3 , 893 2 , 3 60 .5 , 5 2 8  
Na i l s , bo l t s , nu t s , r ivet s 1 , 2 06 2 , 258  7 , 8 48 
All ot her pr oduc t s  167 3 8 2  3 , 300 

Tin c ans 30 , 44 7  3 , 2 2 7  2 , 190 3.5 . � 64 
Iron Pr oduct s :  2 , 3 2 8  6 ' 2 3_6 11, 445 20 , 009 

P i g  i ron 7 3 4  
Cast ings 1 , 9 8 6  2 08 87 
C a s t  i ron p ipe , f i tt i ngs 342 6 , 02 8  10 , 62 4  

* 
* *  

C omp i led fr om Fore i gn C ommer c e  and Nav igat ion o f  t he Un i t e d  St at es , 1 9 3 8 . 
C omp i l e d  from De c ember Monthly Report of t he Departme nt of Fore i gn 

C omme r c e  and Nav i gat i o n , 19 3 9 . 

Pac i f i c  Expo rt Market . Thi s  market i.s shown in de t a i l  in Ta ble 8 
wh i c h  foll�Ns on t ho next page . 



Table 8 

Ua i t e d  St �t e s  Export s * of Iron and St ee l Product s t o  Countr i e s  Border ing t he Pac if ic O c e an by Classes 
of Pr oduc t s , Year 1938 ( in long t ons of 2240 pounds ) .  

I De s t inat ion 
It em Pac i f i c  C ont ra! 

I 
Mexico .Jqpan I ChiM. 

I 
All Other Total 

.south Amer i ca 2 1 and Tr< ms- Pac if ic 
Amer i c a l  ' Kwant ung Pac if ic 3 Marke t 

( t ons ) ( to n s ) ( t ons ) ( t ons ) l ( t ons ) ( t ons ) ( tons ) 
Tot al Pac if i c  Export s 138 , 110 I 41 , 430 49 , 3 3 3 484 , 800 l 118 , 458  117 , 8 2 3  9 4 9 , 9 5 4  
Ingot s ,  blooms , b illet s ,  s labs 2 , 2 7 9  1 2 1  1 3 7 97 ,713 I 6 3 9  �9 2 101 , 7!:S3 
Hot -ro lled produ ct s : 7 4 , 3 6 6  2 3 '  2 2 3  2 1 , 2 9 5 49 , 3 � 3  9 9 , 642 7!:S , 4 tH 346 , 39 0 

B'l.rs , rods , vtire rod H , 95 3 4 , 5 8 5  7 9 9  29 , u9 1 20 , 357 6 , 970 

I Bo i b r  plat e , ot her pb.t e 7 , 5 40 2 , 1 7 2  l , 9 7 7

1 

12 , o74 I 38 , 054 1 2 , 5 85 
She e t s ,  blac k a nd galv . 16 , 2 67 4 , 611 12 , 863 1 , 5 15 j 4 , 8 6 3 30 , 067 
Struc turqls 19 , 57 5  7 , 702 3 , 368 5 , 0 86 l 14 , 2 92 8 , 054 
Ra i ls 14- , 2 41 2 , 6 95 1 , 477 1 1 , 549 ' 20 , 2 7 6  18 , 9 60 ' 40 ! 1 , 800 Track mat e r i a l  I 1 , 7 90 1 , 45 8  8 11 1 1 , 845 

Ot her Fi n i s h-e d produc t s : I 5 6 , 015 7 , 3 4b 2 1 , 51f9 1 2 1 , 42 !• i 11 , 6 2 2 3? , 19 8  15 4 , 19 4 ' 
Tin wd t e rneph1to tl , 4 9 0 2 43 8 , 646 1 1 2  ' 7 9 9  ! 5 , 73!:S 16 , 9 5 .5  
P i p e  and tub ing 2 5 , 5 84 3 , 42 6  5 , 89 4- ! 2 H  I 6 3 4 , 9 2 5 I 
11J ire qnd manuf a c t ures 15 , 18 9  2 , 3 2 .5 3 , 9 61 l 10.5 l 1 , 004 1 , 03 9 I Na i l s , bolt s , nut s , r ivet s 2 , 015 2 9 2  2 88 I 17 3 6 6  9 , 7 17 
All o t he r4 4 ,  7 37 1 , 060 2 , 800 I 8 , 103 4 , 75 1  3 , 5 6 2  

'Tlin C'lnS 9 61 1 , 550 2 49 1 , 67 1  i 
Cast iron produc t s :  5 , 4 41 10 , 67 9 I .t , 7 6o I 31 6 , 2 80 6 , 5.5 3  

P i g  i ron 1 , 909 r;, ar8- 2 ,-89b-1 3 16-, 2 !:SO 6 , 5 5 3  
C a s t i ngs 404 49 3 9 I ' 
C a s t  iron pipe , f i t t ings 3 , 12 8  3 , 8 1 2 1 , 82 5  ' I 

* C omp i led from Fore i gn C ommerc e a nd Nav i gat i o n  o f  t he Uni t ed St at e s , 1938 . 
l C h i l e , Peru , Bol iv i a , Ecuador , Co lomb i a . 

I 
I ! 

2 Hondur'l. s ,  C o s t r:�  li i c r-t , GuA.t G!IL't la , P'lnam'l , San Salva d or , N i c aragu q , Br i t i sh Hondurqs .  

2 , 203 
2 , 047 

3 2 
1 2 4  

3 Inc lude s Hongkong , S i qm ,  Frenc h Indo -Chi m. , Ind b . , C 3ylor , Ne t herl qnd Ea st Ind i e s , M'llaya ,  
Fre nc h Oc eania , Aus t ra l i 'l , New Zealand . 

4 St eel c a s t ings , forgi ngs ; horsesh oes ; c�r whe e l s  q nd �xle s ; s t r i p , hoop band and sc roll 
iron <J.nd s t e e l  

345 , 9 16 

I 
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Steel Industry 

Marke t  C ompet it ion . It i s  obv ious that exploitat ion of any of the var ­
i ous market s  involves c ompet it ion , not only w it h Eastern tTnited St at e s m i l l s , 
part i c ularly t he e a s t ern Pennsylvania and Maryland mills , but also w i t h  t he 
growin� Japane se s t ee l industry in t he Asiat i c  market . 

In t he South and C e ntral Amer ican market , compet i t ion t o  be met c omes 
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from t he At lant i c  C o a s t , and undoubtedly so�e of  the marke t would be unava i l---­
able .  However , for t he ava i lable port ion , a Port la nd plant shipping ore 
fr om C hi l e  would b e  in a s  advant a ge ous a po s it ion to c ompet e , b o t h  i n  the 
mat t e r  o f  c os t  of produc t i o n  and shipme nt as re t urn cargo in o re b oat s , as 
would t he At l ant i c  C oa st mi l l s . 

Pr inc ipal Tonnage Product s .  Alt hough t he t ot al ext e nt o f t he market 

ava i lable is i nd i c � t e d  to be ove r 2 , 000 , 000 long t ons , becau s e  of the d ive r s ­
i ty of t he produc t s  r e pre sent e d  i t  could b e  o nly part ia lly expl o i t e d  from a 
s i ngl e mill . Yevert he l B s s , t hi s t o ta l  pre s ( mt s a large volume market w i th 

s uff i c ient t onnage requ iremr :mt s of a few c la s s e s  of produc t s  t o  warrant e s ­
t ab l i shme nt o f  a n  ec onom ic -s i zed s t a e l  works and roll ing mi ll . The pr inc ipal 
t onnage pr odu c t s  are summar i z e d  b elow . 

Table 9 

Summary of Pr i nc i pa l  Tonna gr� Pro du c t s Rec e ived in 
t he Pac i f i c Marke t , Dome s t i c , �err it or ial and For ­
e i gn Export ( in l o ng t ons ) 

Domest ic Terr i - Pa c if i c  
Pr i nc i pal Tonnage Pr odu c t s Re c e i pt s *  t orial Exp ort 

Market * *  Marke t *** 
( long tons ) ( lonp: tons ) ( long t ons ) 

Tinplat e and t e rnepla t e  2 14 , 47 8  69 , 2 82 102 , 871  
She e t s ,  b l a c k  and galvanized 6 3 , 104  30 , 640 7 0 , 186  
Bars a nd rods - 34 , 30.5 7 6 , 7 8 3 
St. ruc turals 9.5 , 5 3 7  I 

16  ' 9 70  5 8 , 077 
P i pe and t ub ing 2 03 , 027 ll , 602 40 , 1 36 

'T'otal 5 7 6 , 146  I 161 , 7 9 9  348 , 05 3  

Tot al 
Pac if i c  

Market 
( lo ng t o n s ) 

3 8 6 , 6 30 
163 , 9 30 
lll , 088 
170 , .584  
2 5 4 , 7 6 .5  

1 , 08 6 , 9 9 7  

* From table 6 ,  exc lu s ive o f  impOr t s , w hi c h  amoun t to le s s  t han 50 , 000 
t ons . 

* *  
* * *  

Fr om t a b l e  7 .  
From t a ble 8 .  

¥re i ght Rat e s  on Int erco a st al St e e l  Sh i pme nt s . St e e l produc t s s hipped 
by wat er from At l.•mt ic Coast port s t o  t he Pac ific  C oa s t  port s  are qu ot e d  by 
the TJ . S .  Int e rc oas t �l ••re s t bound t ar i ff 'lt t h e rat a s  shovm i n tab le 10 , 
for t he spec i f i ed m i nimum c a r l o t  s hi pment s ind i c a t e d . 
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Table 10 

C o st of lllat e r  Shipment of S t e e l  Produc ts At lant i c  Coast 
Port s t o  Psc i f i c  Coast Po rt s *  ( Group A Line s ) .  

Int erc oastal Wat er Fre i ght Rat e s  

Ingot s ,  blooms , b i llet s 
Ra i l s , no t over 40 ' in length** 
Ra ilway t rack mat e r i al 
Struct ural s hapes a nd bars 
Struct ural shape s , fabri c at e d  ! 
Plat e s  and s he et s , 16 gage or he av i e r  

:tJ!inimum 
Carload 

( pounds ) 
50 , 000 
40 , 000 
40 , 000 
} 6 , 000 
36 , 000 

not bent ( b lack , galvanized or t erne ) 3 6 , 000 
She e t , 17 gage or t h inner , not b(mt 

I ( blac k , galvan i zed or t erne ) ; 6 , 000 
Tin and t e rne plat e , or e le c t ro - 1 

ga lvani zed she e t , 2 6 gage or t hi nner 
Ske lp , not b ent 
Pipe , wrought i ron or s t eel*** 
Wire rod , wire 
BO lt s , nut s , rivet s 
Gr i nd ing balls 

3 6 , 000 
3 6 , 000 
3 6 , 000 
30 , 00 0  
3 6 , 000 
40 , 000 

Rat e 
per 100 
Pounds 
( c e nt s ) 

5 2 1.  
5 51 66y 
6Dt 662 
5 2� 

Rat e 
per Long 

Ton 

$11 . 7 6  
1 2 . 4 3 
14 . 9 0 
1 3 . 5.5 
14 . 9 0 

11 . 7 6 

13 . 5.5 

10 . 1 9 
10 . 30 
1 2 . 43 

9 JY7 
ll . 87 
ll . 42 

* TTn i t e d  '3tat e s  Int ercoastal 'T'ar iff , r•re s t b ound No . l C .  Amended t ar iffs 
a s  of :May 1 ,  1940 . Group B rat e s  ar e 2t c •mt s l ower pe r 100 pound s . 

** Over 40 ' but not exc e e d in� 60 • add 10� c onts pe r 100 . 
* * *  }Tot over 12 " d iamet e r , o� exc e e d ing 42 ' in lengt h . 

'T'ran s c ont inental Ra il Rat e s . Tab le ll s hows t he e x i s t ing rat e s  o n  st e e l  
produc t s  f r om t he Midwe s t ern mills t o  t h"3 Pac i f i c  C o as t  fo r s pe c if i e d  mln imum 

shipme nt s . Rat e s , t hou gh quo t e d  pe r hundred pound s , have be en c alculat e d  t o  
l o n �  tons . Ske l p  t akes a uniform spec ial rat e for a 45 l o ng t o n  minimum o f  
�17 . 44 per t on from t he M i dwe s t e rn f i e ld P i t t s bur gh t o  C h i cago .  Tinpla t e  and 
t e rne have a uniform s pe c ial rate  for an 80 , 000 pound minimum carlot of 1 17 . 2 5 
per lo ng t on from all e a s t ,3 rn mills . All o t her s t e e l  pr o duc t s  have muc h  h i gh-
er rat e s , As t he Pac i f i c  Coast r e c e ive s a large t onnage of st e e l  from t he 

� � i dwe s t e rn  mi l l s , t he rat e s  shown i n  t able 11 i nd i c at e  the subst ant ial advan­
t a ge a C o lumb i a  River mill woul d have in it s own market . 

F or c ompar i s on , t he c oa s tw i s �� w �1 t e r  rat a  f o r  p ipe and tub i ng mov i ng b e t ­

W"l en Oakland an d Portland i s  quot ed a t }? . 11 per l o ng to n f or a 3 6 , 000 pound 
minimum c a r lot . The C h i c � go ra i l  rat e on t h i s  it em f or a 40 , 000 pound minimum 
c a r lot i s  quo t ed st S 30 . 9 1 per long t on ,  w hi c h  ind i c a t e s  a d i fferent i al of 
� 2 3 . 80 nor t o n  i n  favor of a Port land plant s e rv i ng t he San Franc i s c o Bay 
are a . 
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Table 11 

Ra il  Rat e s *  on Transc ont inental Sh ipment s of Iron and 
St e e l Produc t s  t o t he P� c if ic C onst , f or Spec i f i ed 
''i n imum C ar l o t s ( per long t on of 2 2 40 pounds ) .  

St e e l  Shipment s From From From 
t o  Psc if ic C o ast Po int s C h i c a go  Youngst own J ohns t own 

C".ary P i t t s burgh 

Ingot s , blooms , b illet s , plat e s  �24 , 64 �28 . 4.5 $3 2 . 0 3 
she e t s  ( bl ac k , gRlvan i z e d ) 27 . 10 30 . 9 1 34 • .50 

W i re rods 30 . 9 1 34 . 50 3 8 . 30 
Tin plat e or t e rneplat e 17 . 2'5 17 . 2 5 17 . 2 5 

2 8 . 45 - -
R .. i ls 2 2 . 00 25 . 70 2 9 . 39 
Ske lp 17 '�-1. 17 . 44 -
S t ruc t ur a l  s hape s "' "'  2 -t . �4 2 !:! . 45 32 . 03 

24 . 64 2 8  . .:1.5 3 2 . 03 
Pip� , wrought i r on o r  s t e e l  2 4 . 64 2 !j . 45 32 . 0 3 

30 . 91 34 . 45 38 . 30 
39 . 42 43 . 46 47 . 2 6 

Tl{ire 2 4 . 64 2 � . 45 32 . 03 
"' As of July 19 40 . 
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M i n imum 
C arlot 

( pounds 
80 , 000 
.5 0 ' 000 
40 , 000 
�o . ooo 
5 0 , 000 
tsO , OOO 

lOO , tsOO 
60 , 000 
40 , 000 
60 , 000 
40 , 000 
30 , 000 
40 , 000 

* *  D ifferent M in imum C arlo t depe nds upon t he s i z e  of c ar u s e d . R�t e  
f or each i s  t h(� same . 

Fre i ght Rat e s  t o  Pac i f i c  Market s .  A c ompar i s on of w a t e r  ra t e s  from At la nt i c 
C oa s t  and Pac ific  C oa s t  port s t o  trans -Pac i f i c  c ountr ie s , s hows no adva nt nge f or 
t he la t t e r . How�ver , s inc e most �a st e rn m i l l s  ar0 i nland r e qu i r ing a r a i l  tran s ­
f e r  t o  t he doc k , a n d  a C olumb i a RivcJr m i l l  would b•J at  t idewat 3r , a t ransport at i on 

c os t s pr e ad would ex i s t  b e tw e a n  t h3 i nl,md En. st ::.rn and C o lumb i a  Rive r mi lls in 
favor of t he Pac if ic C 01:1 s t  shi pper . 

Ta b l 3  1 2  

C omps.r i s on o f  W9.t e r  Fre i ght Rat e s  t o  Tr'lns -Pac ific  Marke t s , 
from At b.nt i c  C o 'l s t  1.nd PRc if i c  C o <J. s t  Po i nt s .  

To From From 
�Ma t e r  Fre i ght Rat e s  Tr cms -Pac i f i c  Pac i f i c  C o as t  A.tl ant ic C oa s t  

Po i nt s Port s *  Port s * *  
( sho rt t on.} ( long t o n )  ( long t on )  

St ruc t ural shap e s , Japqn $14 . 50 $16 . 2 4  �16 . 00 
fabr ic <tt ed Hongkong ,Man i l a  14 . 50 1 6 . 2 4  16 . 00 

Sh'inghai 15 . 00 16 . 80 16 . 5 0 
Pl"lt e s , s he e t s  s.nd Japan 13 • .50 15 . 12 15 . 00 

st ruc t ur a l  s hape s Hongkong , M'ln i l r:t  13 . 50 15 . 12 15 . 00 
not f "' br i c a t e d  Shr:�.nghai 14 . 00 15 . 6 8 15 . 60 

St ruatura l s , pla t e s 
Sho. e t s  " n1 t inpla t e  H".wa i i *** 7 . 25 8 . 12 12 . 3 2 

"'Rat e 'i l i e s  e r  2000 ound s o r  40 cub i c  feet wh1 c hever r oduc es t he ln'"''l.ter pp p p p 9 
revenue . S e c ond c olumn i s  a c q lcul�t i on t o  a lon� t on bas i s . 

**Rat e '}:>pl i e s pe r 22t1.0 pcmnds or 40 cub ic f·a e t  whi c hever pro duc e s t h e  gr.:J 'l. t e r  
revenue . 

* * * �uo t e d  rat e in e ffe c t  Augu s t  1 ,  1 9 40 ; a l l  o t he r  r q t e s  a s  of July 19 40 . 
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C onc lus i ons 

The f or� go ing s t udy po ints out t he obv io us a dvant age to a c o lumb i a  R iver 
s t e e l pr oduc e r  s e l l i ng i n  t he Pac i f i c  marke t s . The pre s e nt s t e e l  r e qu i rement s  
would support a plant o f  s everal hundred t hous and t ons c apac i t y , prov i ded t he 
p roduc t i o n  c o s t s were about e qual to t h os e  of t he At lant i c  t id ewa t e r  plant s . 
The pr inc i pal c ompe t i t ors wou ld be t he C o lumb i a  St e e l  C om�any , an d  t he Be t h­
le hem St e e l  C o rporat i on plant s in t he San 'li'ranc i s c o  and Lo s Ange le s marke t s , 
and a Be t hlehem St e e l  C orporat ion plant at Seat t le , while of s ome c o nc ern i n  
t he Pac i f i c  market i s  t he Be t hle hem plant at Sparrows Po int , Maryland , whi c h  
ha s t he advantage o f  port t o port rat e s  and it s own s t e amsh i p  l i ne , t he Calmar , 
operat ing in the i nt e r c o a s t a l  s e rv i c e . Th i s  ty�e of c omp et i t i o n  i nd i c at e s  
t ha t  a s t e e l  mi l l  of any import anc e mus t  be i n  t he hands o f  a f i na nc i a l ly 
s t rong group , e s t abl i s hed in t he i nd us t ry , wi t h  expe r i enc e d  operat i ng p e r s on­
n e l , and wi t h  at least a port i on of t h o  market a s s ured to them .  

Ow i ng t o  t he large t onnage of t i nplat e c o nsumed on t ho Pac i f ic C oa s t , and 
w i t h t he s ub s t ant ial t err it or i a l  and export market a s  i nd i c at e d  by t he c u s t oms 
stat i st i c s , t here o bv i ou s ly should be c on s i d e rable at t ent ion d i re c t ed t o t h i s  
produc t . But in a dd i t i on a C o lumb i a R iver mill wo uld have the l o c a l  market 
for bar s  and st ruc t ura ls , b lack an d  ga lvani ze d  s he e t , and a sub s t ant ial t e rr i ­
t or i al and fore i gn export mar ke t  fo r t he s e  produc t s  t o  abs orb furt her t onnage s . 

In the mat t e r  o f  fre i ght rat e s � C olumb i a  R i ver plant could de l ive r  to any 
Pac i f i c  C oa s t  po int , or t o  t he Haw a i i an marke t , w i t h  a s ub st ant i al c o s t  advan­
t age over t he At lant i c  C oa s t  s hi ppe r , and would be in a mu c h  more f avorab le 
po s it i on t han t he i nl a nd Il l ino i s , Ind i ana , Oh i o , W� s t  V i r g i n i a  �nd we s t e r n  
Pennsylv an i a  m i l l s  f or supplying t he s e  marke t s . 

�he pre s e nt rat e s t ru c t ure f o r  t he t rans -Pac i f i c  t raff i c  pla c 8 s  t h e  
At lRnt i c  s h i pper on a bas i s  o f  e qua l i t y  w i t h  t he Pac i fi c  C o a s t  s h i pper , 
a lt ho u�h t he inland e a s t e r n  s t e e l  m i l l s are qt  some d i sadvant a ge by reason of 
t he mill to port t rans p o rt at i o n  c o s t . 

Wit h a s t e ad i ly growin� popula t i on and incre a s i ng i ndust rial a c tivity , t b e  
Pa c i f i c  C oa s t  pre s ent s �n axp�nd ing market for s t e e l , i n  lrrrge part now d e pe n ­
dent uuon the Eas t e rn m i l l s , and t herefore i s  a n  e x c e l l e nt f i e ld f or expa ns ion 
of s t e e l  c apac i t y . It is part i c ularly pr omi s i ng a s  � new f i eld f o r  an inde ­
pendent pr oduc e r  who s o  marke t s o n  t he Pac i f i c  c o � s t  are gr ow i ng ,  and who 
d e s ire s t o  pro t e c t and exp�nd them by l o c � t i ng a new produc i ng uni t �t an 
adv'l.nt a .ge ous po i nt for ma i nt a ining low pr oduc t ion and delive ry c os t s . 

On t he o t he r  ha nd e it h3 r  Be t hlehem S t e e l C orporf'l. t i o n  or TJ . S .  St e e l  
C orporat ion woul d  d e r ive c e rt � i n  advant "lll;t3S from a C o lumb i a River l o c n. t i on . 
1T . 8 .  St e e l  has no Nor t hwe s t  m i l l , and c ould w i t h  advant age e s t a bl i s h  a t in ­
p l a t e  mi ll t o  s upply t he Pac i f i c  market , o bt a i ning p i g  i r o n  from t he ir own 
Pr ov o , Ut ah , b l a s t  f urna c e  p l ant , and ut i l i z ing low - c ost Bonnev ille power fo r  
t h e i r  r o l l i ng m i l l . Be t hlehem h a s  n o  Pac if i c  C oa s t  s ourc e o f  p i g  i ro n , and 
c oul� lo c at e  in t he C o lumb i a River are� br inging ore from Tofo , C hi le , u s i ng 
Bonnev i l l e  power f or t he ir pla nt o p erat io n , and s hi pping p i g  i r on t o  the i r  
C a l i f ornia 'l. n d  Seat t l e  plant s ,  an d  s t e e l  t o  C s l i forn i a in re t urnin g ore boa t s . 
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'1'HE T INPLATE AND TERNEPLATE MARKET 
AVAILABLE 'T'O AN OREGON TIN MILL 

Summary 

In t he f ollowing rev i ew o f the t inp lat·e marke t  ac c e s s ible t o  a Pac i fic 
Coast mi l l  it i s  ind i c a t e d  t hat t he c o ns uming t e rr it ory and f o re i gn c o untr i e s , 

t hat c an be advant age ou s ly supp l ie d by an Ore gon t i n mill , re c e ive d  from e as t ­
ern Unit ed S t at e s  m i l l s , by both ra i l and wat e r  shipme nt , a t otal o f  r oundly 
350 , 000 long t ons of t inplat e and t erneplat e for c o nsumpt i on in 19 34 .  In 
add i t ion to this t he C olumbi a St e e l  Company ' s 3 1 , 400 -·t on tin mi ll at Pit t s ­

burg , C al i for nia ,  was operat ed t o  supply part of t he We s t e r n  market . 

Thus t he t otal t inplat e t onna ge reac hi ng the c ons umer s in a pos s i b l e  
Ore gon plant ' s  market area was about 3 7 5 , 000 long tons i n  1934 a s  shown i n  
t able 2 0 . 

2 1 

C o ns i der ing t he d e c l ining market for Un it ed S t at e s  t inplat e in t he Or ient , 
due t o  t he e stabli shment of new Japanese t onnage capac ity re c e nt ly , t he maximum 
marke t f o r  t inp la t e  wh i c h  shou l d  be cons i de re d  as normally ava i l able t o  Un i t e d 
St at e s  producers on t he. Pac i f i c C oa s t  would be about 3 6 2 , 000 long t ons as 
ind i c at ed in t able 2 0 . 

Inc reas ing farm popula t i on on t he Pac ific Coast wit h i ncreased a gr i c ul t ur­

al crops f or c anning s ho uld br ing th i s  t onna ge up appr e c i ably , however . C on­
s ider ing t hat t he Nat iona l  t i np lat e c onsumpt i o n  pe r  c ap i t a  was only 2 5  pounds 
in 19 34 , a nd increas e d t o  36 pounds per cap i t a  in 19 3 6 , i t  s e ems ev ident t hat 
a t in mi l l pr o j e c t e d  on t he ba s is of the ind i cat ed 19 34 f i gur e s  w o uld have a 
c omfortable margin of s afe ty i n  i t s market r e quir ement s by the t ime the plant 
c ould be bu i lt and placed in operat ion . 

Furt her t han t h i s , the r e g i on i s  young i ndust r i ally wit h  a h i gh rate o f  
popul ati on incre as e and e xpand ing i ndus t r i al a c t iv i ty , wh i c h  s e e m s  t o  a s s ure a 
more rap i d  future inc rea s e  i n  demand for ot he r  c l as s e s  of st ee l . This makes 
poss ible a d ivers i f i c at ion of s t e e l pro duct s  for wh i c h  market s  already ex i st , 

with e s pe c ial emphas i s  on t i np lat e as the heavy t onnage pr o d uc t . 

AE suming t hat t he e nt ire t rans -P�c i f ic , C e nt ral and South Amer ican market s 
bec ome ult imat e ly unava i lable t o  an Ore gon t i np lat e pr oduc er , and subtra c t ing 
t he product ion of t he Cal iforn i a t i n m i ll , the ava ilable market remaini ng 
s t i l l  t o t a l s  266,000 long t ons annua l ly .  All of t h i s  mus t  be s h i ppe d fro� 
Eas t e rn t inplat e mill s at fre i ght rat e s  ran�in g from $ 10 . 19 per long t on v i a  
interc oas t a l  wat e r  s h i�me n� s fr�m At lant i c  C oast port s t o  Pac i f i c  C oas t p o rt s , 
t o a minimum of $17 . 2 5 €f tgg� c 8Rt i ne nt a l  ra i l  shipment from t he Midwe s t e rn 
d i st r i c t  t o  Pac i f i c  C o ast point s . 
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S t at i s t ic s  of t he Marke t s  Ava ilable 

Un i t e d  Stat e s  Per Capita Consumpt ion . Th.e Un i t e d  S t at e s  t inplat e mills 
produc e d an average of about 2 , 3 3 2 , 000 lon� t ons of t i nplate annually i n  t he 
t hree year s  19 3 6 , 1 9 37 , a nd 19 39 , omi t t ing t he year 19 38 whi ch was subno rmal . 

Tne average annual t i nplat e import s d ur i ng t he s e  t hre e  years amount e d  t o  
19 3 long t ons , and t he average annual export s  amount ed t o  3 0 3 , 5 2 7  long t o ns . 
The appar ent annual t i nplat e c o ns umpt ion , whi c h  i s  the produc t i o n  plus im­
port s minus export s ,  t hu s  amount s t o  roundly 2 , 0 2 9 , 000 long t ons . 

�hi s  i s  equiva lent for t he e st imat e d  1 9 40 populat i o n  of 1 3 2 , 000, 000 
pers ons to an average per c a p i t a  c on sumpt i o n  of 3 4 . 5  pounds as c ompared wit h 
3 6  pounds i n  19 3 6 , and 31 pound s in 19 2 9 . Alt hough t he c on sumpt i on curve 
does not trend s t ead i ly upward a pronounc ed i ncrease i s  shown over t h e  past 
d e c ade ,  due not only to t he upt rend in po pulat ion , but also to ext ension of 
t he use of t inplat e to new f ields in p ac k ing and packaging foods and other 
product s .  

Dome s t i c  Pac if i c  C oas t Marke t . The ele�en We s t ern s t at e s wh ic h c ons t i ­
tute the dome s t i c marke t area f or a Pac i f i c  Coast t i npla t e  mill have 
11 , 8 9 7 , 02 2 populat ion or 9 . 7 perc e nt of t he t ot al Uni t e d  St at e s  populat ion 
�� o rd e d  by t h3 19 30 c e nsus . 

On a per c ap i t a  bas is , a s suming t h e s e  e leven s t a t e s  t o  be average c on­
sumers of t inplat e , t he average annual We s t e rn r e qu ir eme nt of t in and t erns ­
plat e wou�d amount t o  only 184 , 000 long t ons , wh ic h i s several t hous �nd t o ns 
under t he a c t ual r e qu i rement s as i nd i c at ed by t hi s  s t n t ist ic al s t �dy and shown 
in t a ble 6 .  

The Pac i f i c  C o a s t  s t at e s �re heavy c on sume rs of t inplat e due t o  t he ir 
importanc e  as suppl i e rs of c qnned frui t s , vege t ab le s , f i s h  �nd milk t o  
other s e c t i ons o f  t he count ry and t he world , and du e  t o  t he fact t ha t  C o a s t  
c�n f a c t o r i e s  supply formed and s emi -formed t in c ans to t he Al askan f i sh 
c anner i e s qnd o t he r  c anner i e s  on t he Pac i f i c  s eaboard . 

Furtner , t he s e  s t a t e s  may be exps c t e d  not only t o  r e t a i n  t h e ir pre s ent 
pos it i on of importan c e  a s  c anners o f  foods tuffs , but t o  i ncrea s e  the ir c on­
t r i but i o n  t o  t he nat ional c �nned food s upply as the l�nd area is brou ght 
morG fully under i nt ens ive c ult ivat ion t hrough increa s ing agr i c ultural 
populat i o n a nd land use , a ide d by irr i gat ion pr o j ec t s  now unde r  way . Thus 
t he t i nplat e requirement of t he year 19 3 4  as s hown in table 6 may be c ons id ­
ered cons ervat ively low as a measure of the future nee ds of t he t err i to ry .  
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Table 13 

Movement s  of Tinplat e and Terneplate into the Pac if ic 
Coast Market s by Rai l  and Water , Year 19 34 . 

Tin and Terneplate By By 
Movement s Transcont inental Int ercoastal 
Year 19 34 Rail* Water 

Total 

{ long t ons ) { long tons J { long t ons ) 
To -
Northwest 6 1 , 500 12 , 200 7 3 . 700 
California 99 400 41 , 400 140 , 800 

Total 160 , 9 00 5 3 , 600 214 , 500 

* Figures  arc t aken from r e c ords of the rai lroads entering t he 
Pac if ic Coast stat e s  and contain some e st imat os  due t o  imper­
fect segregat ion on t he rec ords . The probable error is ab out 
5 perc ent on the low s ide . 

Table 14 

Fre ight Rat es  on Tinplate and Terneplate ,  Eastern Mills 
to  Pac i f i c  Coast Po int s by Transcont inental Rail and In­
t ercoastal Water Shipment s ( per  long ton ) . 

From 

2 3 

To Minimum Chicago Pittsburgh Intercoastal 
C ar Lot Gary Youngstown 

Mills Mills 

{ pounds } { long t on )  { long ton )  
Pac if ic  Coast Point s  by : 

Transc ont inental Rail  80 , 000 ll7 . 25 $17 . 25 
Trans c ont i nent al Rai l  50 , 000 2 8 . 45 -
Int ercoastal Wat er 3 6 , 000 - ... 

* In effect  July , 1940 , D .  s .  Intercoast al Tar iff No . lC , 
r.roup A rate ; Group B rat e , 5 6  c ents lower . 

Water Rat e 
from At -

l:ant i c  Coast 
( long t on )  

-
-

110 . "19 * 

The t onnage o f  t inplat e and terne shown in  table 13 are t he  movement s for  
the year 19 34 from Eastern mi lls by cross- c ountry rail  transport , and by ocean 
shipping v ia t he Panama Canal t o  the Pac if ic C oast customs d i str ict s ,  inc luding 
San Diego , Los Angeles , San Franc isco , Port land and Seattle . A large propor­
t ion of the t inplat e t onnage moves t o  the c an fact ories  in these  d istricts , 
a nd some tinplate  and manufac tured t in cans move from t he Pac ifi c Coast  to  
t he territor ial market s .  Thus , while t h e  t onnage shown ind i c at e s  the ac -
tual market avQilable t o  a Port land t in mill , not all of it is consumed 
wi t hi n  the Pac ific  Coast d istr i c t s . 

-
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Year 

19 2 6  
1927 
19 2 8  
1929  
1930  
19 3 1  
1 9 3 2  
19 3 3  
19 3 4  
1 9 3 5  
1936  
1937 
19 38 
19 3 9  

Feas i b i l it y  o f  Lower C o lumb ia Area 

Table 1.5 

Sh ipment s of Tinplat e and Terneplat e and Tin G ans from Cont i ne ntal 
Un i t e d  Stat e s  int o  t he Terr it or i e s  o f  Hawa i i  and Alaska , Years 
19 2 6  to 1939  i nc lus ive . *  

Tinplat e -Ternepla t e  Ship- Tot al Terr i - Shipment s o f  T i n  Cans Tot a l  Terr i -
ment s from Uni t e d  St at e s  t or ial Sh i p - from Uni t e d  Stat � s  t or ial Ship -

ment s of T i n  m�nts o f  T i n  
Int o Hawa i i  Int o Alas ka Plat e Int o Hawa i i  Int o Alaska Cans 
( long t ons ) ( long t ons } ( long t ons ) ( l ong t ons } ( long t ons ) ( long tons ) 

28 , 440 10 , 8 87 3 9 , 3 2 7  12 4 19 ' 7 19 19 , 94 3  
2 5 , 741 1 3 , 748 39 , 48 9  310 15 , 858 16 , 16 8  
27 , 2 9 3  6 , 5 30 3 3 , 82 3  16.5 2 1 , 16 8  2 1 , 2 3 3  
2 8 , 37 3  7 , 9 3 9  3 6 , 312 14 9 20 , 5 2 4  20 , 67 3  
42 , 418 4 , 970  47 , 38 8  165 2 2 , 04.5 2 2 , 200 
38 , 7 18 3 , 3 67 42 , 085 113 17 , 284  17 , 397 
14 , 7 8 1  5 , 4 3 6  20 ' 2 17 313  17 , 43 9  17 , 75 2  
34 , 2 34 5 , 79 7  40 , 0 3 1  3 2 8  20 , 62 3  2 0 , 9 5 1  
2 3 , 55 2  5 , 201 2 8 , 7 5 3  704 2 8 , 3 05 2 9 , 009 
41 , 18 4  2 , 8 6 6  44 , 050 8 14 24 , 9 2 7  2 5 , 7 41 
5 3 , 800 3 , 2 2 1  57 , 021  9 85 3 6 , 7 9 7  37 , 7 8 2  
46 , 197 1 , 501 47 , 6 9 8  9 41 3 2 , 6 9 2  3 3 , 6 3 3  
55 , 3 47 5 8 8  5 5 , 9 35 1 , 468 25 , 27 6  2 6 , 744 
59 , 3 44 9 98 60 , 342  3 , 2 27  30 , 447 3 3 , 67 4 

* From Dec ember M ont hly Report s of Unit ed S t at e s  Department of Fore ign 
C ommerce and Nav � gat ion , 19 2 6 -19 3 9 . 

Terr i t orial Tinplat e Harke t . Ala s ka '3.nd Hawa i i  are b ot h  heavy c on sumers 
of t i n c ans f or c anning . .!-Iawa i i  has two can fac t o ri es located at Honolulu " 
and Ha iku produc ing c ans f or t he p ineapple pac k , whi ch i s  one of t h e Te rr i t or ' s 
chief indust r i e s . The Alaska f i sh c anne rs , on t he ot her hand , pur c ha s e  t he � 
lar�e st part of the ir c ans already f ormed or s emi -f ormed from can fac t or ie s  
i n  t h e  Un i ted Stat e s . The s h i pment s o f  t inpl at e  and t in cans t o  t he s e  terr i ­
t o r i e s  are s hown i n  table 15 . 

Inc lud ing bot h t inplat e and t i n c ans t he t err i to rial market f o r  t inplat e 
i s  normally around 80 , 000 t o  90 , 000 long t o ns , all of wh i c h  i s  ac c e s s i b le t o  
a Port land s t e e l  plant . About 3 0  t o  35 perc ent of t hi s  t ot al i s  cons umed as 
t inpl at e  in t he Uni t e d  St at e s  and shipped as c ans t o  Alaska . Al though no 
rec o rds are ava i lable t o  s ub s tant iat a  this , i t  i s  l ikely t hat pract ical ly all 
of t he Alaska f ormed and s emi -formed c an t onnage or i ginat e s  on t he Pac i f ic 
Coast , and t hus would be repre s Gnt cd in the t inplat e tonnage co ns umed on t he 
Pac i f i c C oa s t . 
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'l'able 16 

Fre i ght Rat e s  on Tin G ans to Ala s ka C annery 

Di s t r ic t s from Se at t le * 

Wat er Fre i ght 

Rat e s  1i'ormed Cans Semi -f ormed Cans 
Seattle to -

{ pe r  cub ic foot ) { per c ub i c  

Ke t c hi kan , t o  
Ska gway , S i t ka �0 . 15 $0 . 18 

C o rd o1Ta , t o  
Kod iak , Se l�ov ia 0 . 16 2 5  0 . 1925 

* Alaska St e ams h i p  Co . ;  Tinplate movement s  d i s c o nt i nued a nd t hus 
no rat e s  are quot e d . 

fo ot ) 

For shipme nt of t inpla t-e and t arne t o  P.awa U. from At lant i c Coa s t  port s , 

t he Ma t s on Navigat ion C ompany quo t e s  '3. rate , sub j e c t  t o  c hange wit hout no t i c e , 
of $11 . 00 per s ho rt t o n  of 40 cubi c f·.J c t , e qu ivale nt t o $12 . 3 2 pe r long t on ,  
a s  c ompare d with $8 . 12 per long t on t o  Hawa i i f rom p.9.c i f i c  Coast port s . 

25  

Tra ns -Pac if i c  T i nplat e ��arket . The princ ipal imp o rt ers o f  Un i t e d  St a t e s 
t inp l a t e  o n  the Pac if ic Oc ean are Japan , China , end the Ph i l ipp ine s , wh ose 
t ot al re c e ipts in 19 3 8  amount e d  to 2 ? , 47 7  long t ons o f  t i np l at e  and t erneplat e , 
while all o t her As iat i c  c onsumers t ook 16 , 95 5  long t on s  t he same year . 

The As i at i c export market ha s been an import ant out let for Uni t e d  States 
t inplat e i n  past years , but wit h t he gr owt h o f  t he Japane s e  t inplat e  indus t ry 
s ince 1929 , t he Uni t ed St at e s ' shar e of t he market has been de c l ini ng .  The 
int e nt ion of Japane s e  i nt e re s t s  appears t o  be t o  make Japan i ndepende nt of 
t i nplat e  impor t s  and t o  c ompe t e  i n  othe r  As i at ic c ount r i e s  f o r  t h e  ava i lable 

market .  Th i s  may ult imat e ly reduc e t he Uni ted  Stat e s ' t rans -Pac i f i c  export s 
t o  Japanes e - owne d and - c o nt r olled t e r r i t ory t o a pos it ion of litt le or no 
import anc e i f  it doe s  not e l iminat e t hem a l t oge the r , a nd may ser i ou s ly r e s t r i c t  
our s a l e s  in other As iat i c  and Oc e an i c  marke t s . 

It i s  obv i ou s , t herefore , that t he t rans -Pac i f i c  market s hould not be 
c ount e d  upon , exc e pt po s s i bly f or t he Phi l ipp i n e  r e qui rement , as an out let 
for Pac i f i c C oa s t  t inplat e , a lt hough an Ore gon plant s hould be in a much 
bet t e r  c ompet i t ive po s i t i o n  to hold t he non-J apanes e - c ontroll ed market , t han 
are � a s t � rn pr oduc ers . 
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Table 17 

Dn i t e d  St at e s  Export s of Tinp lat e and Terneplat e 
t o  'l"rans -Pac i f i c  Market s , Year s 19 36 , 19 37 , 19 3 8 .  

Uni t e d  Stat e s  Export s t o : 1936  19 37 19 3 8  

( long t o ns ) ( lo ng t ons ) ( lo ng t ons ) 
'T'rans -Pa c i f ic ��arket s :  

Japan 18 , 2 9 9  42 , 689 
C hina and Kwantung 2 2 , 941 45 , 2 6 5  
Phi l ipp i ne Is land s 10 , 010 12 , 848 
All o t her t rans -Pac i f i c *  12 , 648 31 , 7 2 9  

Totals 63 , 89 8  132 , 5 31 

* HQngkong , Br i t i s h  Ind ia , C eylon , Br it ish Malaya , Aus t ral ia ,  
New �e aland , Net he r lands Eas t  Ind i e s , S iam . 

12 , 7 9 9  
5 1 7 38 
8 , 9 40 

16 , 9 5 5  

44 , 432 

Trans -Pa c i f ic Fre i ght Rat e s . Pr i o r  t o  t h3 current ho st i l i t i e s  in t he 
Orient , fre i ght rat e s  on t inplate wer e quo t e d  at �7 . 8 3 from Pac i f ic Coast 
port s , and $8 . 50 from At lant i c  Coast port s to Japan , C h ina , and the Ph i l ip ­
p i ne s , but t h e  d i ff i cult i e s  o f  s hi ppi ng , t o ge t he r w i t h incre a s e d  i nsuranc e 
rat e s  and h i gh operat ing c o s t s  in t he war zone , has br ou��t about a heavy 
inc r e a s e  in rates  as s hown in t able 18 . 

Tab le 18 

Fre ight Rat e s  on Tinplat P f r om Pac i f i c  C oa s t  and At lant ic 
Port s of t he 1Jni t e d  St !:tt e s  to Japan , The Philippine s  and 
C h i na ( per long t on ) . 

From 
'T'v Pac i f i c  C oast Atl:mt ic Coast 

Port s Port s *  

194·0 19 37 1940 19 37 
Japan $15 . 12 r1-:-tr3 �15 . 00 �---s-:50 
Hongkong ,  C h ina ; }Ka n i la , P .  I . 15 . 1 2 7 . 8 3 15 . 00 8 . 50 
Shangha i ,  China 15 . 68 8 . 41 15 . 60 9 . 00 

"' l'.'.)t i nc lu d i n  r'l i l  haul where shi me nt s a r e  g p made from inland 
p o i nt s , wh ich i f  adde d will br ing t he t ot a l  tr'lnsportat ion 
c ost t o  t ho s e  mi ll s  seyaral d o l l ar s  highe r .  Only t he 200 , 000 -
ton Sparrows Point m i l l  of Be t hle hem S t e e l  would have thi s low rate . 

Pac i f i c  Sout h and Cent ral Amer i c an Export s .  The s e  countries are re lat ive ­
ly small importers of United St a t e s  tinplat e qnd an Ore gon t inplate produ c e r  
w o u l d  have l i t t l e  or n o  advantage in t h i s  market . 
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'['ab l e  19 

Tinp lat e Exp o rt s t o  Pac if i c  South and C e nt ral Amer i c an 
C o unt r i e s , from T_Tni t ed St at e s  It i lls ,  Years 19 36 , 19 37 , 
19 38 . 

Dest i nat ion 19 3 6 19 37 

( long t on s ) ( long t o n s ) 
Hex i c o 13 , 754  13  ' 842 
C entral Amer i c a  7 1 180 

'T'ot al l3 , H25  14 , 022  
Pac if i c  South Amer i c a  

C h i l e  5 , 609 5 , 58 8  
Pe ru 4 , 777 4 , 49 5 
C o lomb i a  2 , 2 7 5  4 ' 37 1 
Bol iv ia and Ec uad o r 5 30 134 

Total 14 , 19 1  1 4  ' 5 ts ts  
Tot al C e ntral and South Ame r i c a  2 8 , 016 2 8 , 6 10 

C onc lus i on 

2 7  

19 3 8 

( long t on s ) 
8 , 646  

243 
tl , tltl9  

2 , 9 15 
3 , 09 9  
2 , 306 

145 
tl , 465  

17 , 35 4  

Summar i z ing t he above t ables and s t a t eme nt s , i t  is  c onc luded that tabl e 2 0  
be low c o rre c t ly evaluat e s  t he avai lable marke t . I t  i s  a c ompos i t e e st imat e 
bas ed upon t he lat e s t  ava i lable f igure s  f o r  Pac if i c  C oast  re c e i pt s  from east ern 
mills , with  a conservat ive e st imat e  of t he produc t i o n  of t he only we st ern t in 
mill , plus t he expo rt market f o r  19 3 8 .  C olumn two of this  t able i s  a r eason­
able e s t imat e of the marke t normally avai lable . 

Tab le 2 0  

Es t imat e  of t he Dome st i c  and Export Tinplat e �arket 
0 o ns idered No rma l ly Ava i lab le to an Ore go n T inplat e 
Plant . 

T inplat e 19 34 19 3 8  
Market 'I' err it ory 

( long t o n s ) ('long "t ons ) 
Pac if i c  Coast  product ion ( e st imat e d ) 2 6 , 000 
Pac ific  C oast re c e int s  i n  1 9 3 4 *  181 , 000 

( r: al if . ,  Ore g . , Wash . ) 
Alaska r e c e ip t s i n  193 4** 3 3 , 505  25 , 834  
Terr i t o r i al Hawa i i  2 2 , 500 5 6 , 8 15 
Trans -Pac i f i c  expor t s  9 2 , 7 8 3  44 , 4 32  
Central and S outh Amer i c an expo rt s 2 0 ' 5 16 18 , 9 99  

Total 37 5 , 304 

Normal Market 
Est imat ed 
Ava ilable 

( lo ng t o ns ) 

2 07 , 000 

30 , 000 
55 , 000 
5 0 , 000 
2 0 , 000 

3 6 2 , 000 
" 
* *  

"" Aft v r  deduct 1 ng t onna�e of t 1nplat e and t 1 n cans sh 1 p ped t o  Ala ska . 
I nc lude s t i n  c ans . 
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THE RAW MATERIALS li'QR AN IRON AND STEEL 
ThTDUSTRY 'f:.TE.AR PORTLAA'"D 

Or e Supply 

Thr e e  sour c e s  of or e s upply are ava i lable : ( 1 )  the C o lumb ia C ounty 
l imon i t e  d e p o s i t s , loc at e d about 20 to 3 0  m i l e s  nor t hwe s t  of Por t la nd , near 
Sc appo o s e , Ore gon ; ( 2 )  t he Sout hern C al i fornia magnet i t e -hemat i t e  d e po s i t s ; 
and { 3 )  fore i gn ore s l o c a t e d  along t he Pac i f i c  Slope from Br i t i s h  Columb i a  
t o  C h i l e . 

The rat he r l im i t e d  e x t e nt o f  t he l o c a l  d e p o s i t  mak e s  i t  nec e s sary t o  
f i�d one o r  more d i st a nt s our c e s  wh i c h  c o u l d  b e  de pended upon f or t he needed 

t onnage a n d  grad e , i n  the event t r at a s t e e l  plant of e c onomi c s i z e  we re c o n­
t empl at ed , in whi ch c a s e  t h� Ore gon o re would b e  u s e d as a s upplemental s our c e  

i n  p ro p o r t i on t o  it s d e s irab i l i t y  f or m i x i ng i n  t he furnac e c har ge . 

The problem w i t h  d i st a nt o r e s i s  t rans por t a t ion , wt i c h  limit s t he pro s ­
pec t s  of fore i gn d e po s i t s  t o  t ho s e  w it h i n  s h o rt d i stanc e  of t i dewater and 
d o c ks i t e , and w i t h in reasonably s ho rt d i s t anc e by wat er t ransport at i o n  t o  a 
t i d ewat er pl ant s i t e  at Port land . 

On t he o t her hand , t he problem of t he C olumb i a  C o unty ore is the l imi t ­
e d  t onnage and h i gh pho sphor�s c on t e nt , while it ha s t he obv ious advant age 
of prox imity and t hus low t ran sport at ion c os t  t o  a Port land plant . 

B o t h  t he lo c al a nd d i s tant ore s  co uld be ut i l i ze d  w i th advant a ge though 
t he bas i s  of an operat i on mu s t  be t he d i s t a nt s our c e  inv o lv i ng organ i z a t ion 
of a s p e c ial ore boat f le e t  w i t h  l o ad i ng out docks and unload ing e quipme nt 

to handl e  t he nec e s s ary t onnage e ff i c i ant ly .  Bec aus e o f  t he heavy c ap i t a l 
expe ndi tur e s  i nv olved for b o t h  t he mine plan a nd o re t raff i c , and t he s t e e l 

works , t he prov e n ore t o nnage c o u l d  not be les s t han 10 , 000 , 000 t o  2 0 , 000 , 000 

t ons , wh i l e  the pr obable ore s hou l d  b e  suff i c i e nt to g ive promi s e  of incre a s e d  

c apac i t y  and lengt hened l i fe of t he enter pr i s e  beyond the nec e s sary amort i za ­
t i o n  pe r iod . 

1!L C o lumb i a C ount y , Ore gon , Limonit e 

Lo cat ed in an are a about 20 t o  25 mile s north of Po rt land , t o  the 
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northwe s t  of t he t own of Scappoo s e  i n  Co lumb i a C ount y , is t he mos t import ant i ron 
ore d e po s i t  of Ore gon . The ful l extent of t he bod ie s i s  unknown , a s the 
area ha s been only part i a l ly explo red . Where prove n by open c ut s , t r ench-

ing and d r i l l  re c ords , t he ore is s hown t o oc cur in bed s from 2i to 16 feet 
thick or more , a s  b o t h  bog and re s i dual d e po s i t s . or i gi nat ing f r om t he 
wea t he r ing and alt erat ion of Tert iary b as alt f lows wit h whi ch t h e  ore i s  
a lways assoc i a t e d . 

Known occurre n c e s  c over a large are a , t he  bed s  re s t ing upon a lt e red 
basalt , or upo n a r e s idua l c lay wh i c h  has re s ulted from t he a lt erat i o n  of 
bas a l t , or i s enc lo s e a  b e tween s u c c e s s i ve ba s a l t  f lows , all of w h i c h  are 
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und e rlain by sed ime nt ar i a s and i gneo us rocks , a lso of Tert i ary a ge . 

�he t opography i s  s t ee p , t he e l evat ion ranging be twee n 5 0  feet at Sc appoo s e 
to 2 100 fe e t  above s e a  l evel at the Ironcrest property 8 miles  we stward . 
Br o s ion and s t r e am  cut t i np ha s re sul t e d  i n  s t e e p  canyons and de e p  val leys , an d  
t he e xposure of t he underly ing format i o ns leave s t he ba salt c o ve r i ng t he h i ghe r 
land ar e a s  as a c appi ng . 

�he ore is c harac t er i st i c al ly a soft limon i t e wit h t hi n  bands of hard ore , 

rangi ng in grad e from about 40 per c e nt we nat ural t o  ar ound 5 8  perc e nt Fe dry , 
w i t h h i gh s i l i c a  and a lumi na , h i gh pho sphorus and s ome mangane s e . �e s t s  mad e  
f r om d r i ll an d  o t her s ample s taken from proven s e c t i ons of t h e f i e ld s  s how t he 
f o l lowing analys e s : 

Ana lys i s 
P\)r c u nt Perc e nt Perc e nt P e r c e nt 

( 1 ) ( 2 )  ( 3 )  ( 4 ) 
Iron ( Fe ) dry 5 } . 24 5 1 . 0  5 4 . 1 1  4 & . 2 0 
Phosphorus ( P )  0 . 4 14 0 . 84 9  0 . 48'7 0 . 381 
Mangane s e (��n ) 1 . 4 2 1 . 2 4 0 . 4 3 6  0 . 2 5 
Sulphur ( S )  0 . 041 0 . 02 5 0 . 01'7 0 . 0 2 6  
S i l i c a ( S i02 ) 5 . 29 3 . 5 8  5 . 0 9 6  10 . 35 
Alumi na ( A l2 o3 ) .  3 . 00 '] . 4'7 3 . 3 8 '7  9 . 41 
Lime ( CaO ) t rac e  0 . 00 9  0 . 5 6 
Igni t i o n  Lo s s  19 . 5 0 14 . '34 12 . 9 4 1  1 2 . 1 8 

( l )  C ompo s i t e  o f  1 3  s amp l e s  by H.:dw . P .  Scallon , Jan . 2 6 , 1 9 2 0 ; r a  nge 
of Fe analy s i s  4 8 . 61. t o  5 8 . '] 11 ,  Ironc ra s t f i e l d . 

( 2 ) C ompos it e  of 18 dr i l l samp l e s  by �lmer and Hogg , Feb . 19 2 2 ; C ol ­

port Dev e l o pment G o .  property . 
( 3 )  C ompo s it e  o f  '7 s ampl e s ,  by Wa lt e r But ler , St . Pau l , M inn . ,  1 9 2 0 . 
( 4 )  C ompo s i t e  o f  '7 s ample s  by Dwi ght Woodbr idge , Dulut h ,  �Unn . , 

Apr i l 1 9 2 1 ; Ironcrest  f i e ld . 

The d e po s it s  whi c h  have be e n  exami ne d  and t o  s ome ext e nt developed inc lude 
t he Ir onc rest , *  t he C olport Deve lopme nt Co . ,  and t he Ore go n Charcoal Ir o n  ho l d ­
i ngs , whi l e  undev ,<J lope d  beds i nc lude t he Bunke r H i l l  and L ady smi t h c la ims 
about 1 2  t o  14 miles  nort h and we st of Scappoo s e . The t onna ge s reported in 
t he var ious pr ope rt ie s  are a s  follows : 

"' 

Deve loped Probab l e  Grade Dove lo ped 
Pr ope rty 

Ore Ore Dry by 

( t o ns )  � t ons ) � �.Fo J 
Ironcr e st 4 1 3 , 000 3 , 600 , 000 4 6'-5 3 Test p i t s  
C olport Development C o .  5 41 , 000 9 5 5 , 000 51  T.lr i ll i ng 
Or e gon C har c o a l  Ir on C o . 5 00 , 000 - 40 -5 5 Dr i l l i ng 

Tv tal 1 , 45 4 , 000 4 , 5 5 5 , 000 

0 Dave loped a nd p r obable ore p lac ed a t 1 , 000 , 000 t ons 1n 19 2 2 , si nc v  then t he 
owners have c arr i ed on add it iona l explo i t at i on , ext e nd ing the ar e a  of known 
ore re s e rve s by dr i l l ing a nd pi t s , 3 S t imat ing t he proba b l e  ore at 4 , 000 , 000 
t on s , as shown . 
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l . The Ironcrest  Propert y . Thi s  property is lo c at ed on the c r e s t  of the 
h i gh ground at an e levat ion of 2000 feet , 8 mi l e s d i rectly we s t  by mo unt ain 
road from .Sc appoos e on what i s  d e sc ri bed as the s! o f  Se c t i o n  3.5 , Twn . 4  N . , 
tt .  3 w . , about l mile we st of the Pi s gah Home . It was examined in 19 2 1 by 

Dw i ght ·"oo dbri d ge who r e p o rt e d  t he o re t o  vary from 12 t o  16 f s e t  t h i c k , 

w i t h  a widt h of 150 t o  175 feet , and a developed t onnage of 413 , 00 0  t o ns , which 

may be incre as ed by furt he r t e s t  p i t t in g  in unex plored t err it o ry . Est ima t e s  

b a s e d  on subsequ ent explorat ion plac � t h e  t o tal devaloped and prob ab l e o r e  at 
about four mi l l i on to ns . The ov erburde n is  s hallow and the ON c an be 
handl.c;d by s t e am shovel or dragl i ne e xc avs t o rs , wh ic h are t he me t ho d s  adv i sed 
by '•\Toodbr i d ge in 19 2 1 . 

Th'J de po s i t s  are ac c e s s ible to "' permanent s t andard gage logg ing railroad , 
wh i c h  pa s s e s  thro ugh t he middle of t he area and c an be moved by c ons t ru ct i on 
of a s hort spur t o  the propert i e s . �Tovemort over t h i s  ro ad would be t o  Sc ap­
poo se , where arran gement s  c ould b e  made t o  t ransfer t o bar ge s f o r  shipmsnt o n  
tho Willnme t t e  River t o  t he furnac e s  wherever lo c at e d , or t o  transfer to t he 

Spokane , Port land & Seat t l e  Rai lroad for s hipm:mt t o  the plant . 

S o s t  of o ra at the furnac e , a s suming s t eam sh ove l mo t hods a nd ra i l  t rans ­
fer , wou ld b e  e s t imat e d about as f ollows : 

Str ipping and mining 
Ra il t rans f er to Sc appoo s e 

Barging a nd unlo�aing 
Tot �l e s t im�t ed c o st 

G o st pe r long t on uni t , nat ural 

Es t imat e d  C o s t  of 
Ore per Ton 

$1 . 00 
0 . 60 
0 . 50 

$2 . 10 
0 . 05 2 5  

2 .  The C olport Development C o . The C o l port pr ope rt y , c ompr i s ing 2 10 
!'lcre s , is d e s c r ibed "tS in Se c t ion 3 4 , 'T'wp . 4 F . , R . 2  ·N . ,  and Sec t ion 3 ,  Twp . 3 N . , 
'R .  2 W .  , '''i llamet t e  ��er i d ian , 'l.bout 2t mil e s nort hwe st erly from S c appoo s e , 
r: o lumb i a  C o unty , !re gon . It has been exAllli ne d  and e xpl ored by Wm . W .  Elmer 
A.nd Geo . C .  Ho gg , who c onduc t ed a t e st inll; c ampa i gn in the f i e ld dur i ng 19 2 1 , 
and s ubmi t t ed a report * t o t h e  company und e r  dat e of February , 19 2 2 , show ing 
t he avR il ab i l i t y of 540 , 90 3  t ons of developed ore , and e st ima t i ng th e po s s i b i l ­
i t y  o f  ano ther 955 , 367  t ons on t he propert y  not pr ov e n . B".s is o f  C\llc ulat ions 
was 161 pound s pe r cubic foo t for s oft ore a nd 224 pounds fo r hard ore . 

The ore is a re s idu'l.l l imoni t e  in a bedded d e po s i t  dipping nort heastward 
2 to 6 d e gree s ,  w i t h  bot h f loor and roo f of ir on be ':l.ring c lay , <J.nd lying at a 
dept h  o f  from a few feet  t o  14 8 f e e t .  Thi c kn e s s  of b e d s  as s hown by dr ill 

* Report on t he iron d e po s i t  of t h e  C o lport Dev e lopme nt C o . and t he pos s i b i l ­
i t ies of manufac tur ing and market ing a pro duc t , February l ,  19 2 2 : Wm . W .  
�lme r and Ge o . C .  Hogg . 
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r e c o rd s , open c ut s  and tunnels , var ie s fr om 3 t o  6i feet w i t h  a naly s e s  rangi ng 
f r om 4 6 . 5  t o  57 perc e nt Fe dry , and averagi r� 4 3 . 6  percent natural or 5 1  per c ent 
dry for a c ompo s it e  of 18 drill s amp l e s , and 50 . 2 4 perc e nt dry for t he ent ire 
bloc k of prove n ore . 

Be ing loc at e d  o nly 2i mi le s from Sc app o o s e  and l e s s  t ha n  a m i l e  f rom t h e  
Nor t h  Fork o f  S c app o o s e  Creek , t he locat i o n  o f  t he loggi ng r a i lroad o v e r  w hi c h  

t he t imbe r  of t he are a  i s be ing s h i ppe d , t he t rans portat ion and ha nd l ing pro b ­

lem w i l l  b e  c omparat ive ly s imple . Howev e r , t he bB d s  c an o nly be mined b y  un­

d e r � o und me t hod s whi c h  i nc r e as e s  t he f . o . b .  c o st e st imat e c o ns i de rably over 

t hat of t he Ir oncre s t  ore . Blmer and Hcrgg have e s t imat ed the c os t  o f  min i n g  
at $ 2 . 00 pe r t o n  w ork ing t he m i ne b y  a mai n  ent ry and lat era l s , whi c h  wo u l d  in­
d i c at e  a c o s t  at the furnac e  a s  f o l l ows : 

Und e rgr ound m i n ing 
Royalty 
'qa i l  tra ns f .e r t o  Sc appoo s e 
Barge t ransfer t o  furnac e ,  w i t h  unload i ng 

Tot al e s t ima t e d  c os t  
C os t pe r long t on unit , natural 

Es t ima t e d  C o s t 
per Long Ton 

�2 . 00 
0 . 15 
0 . 5 0 
0 . 6 5 

�3 - 30 
0 . 07 5 5  

3 .  Ore go n Char c oa l  Iron C o . Thi s pr ope rt y , compr i s i n g  3 8 0  acre s , 
i s  ad j a c e n t  t o  t hat of t he C o lport group e nd i s  de scr i bed as lo c at e d i n  S e c t i on 
3 , Twp . 3 N . , R .  2 111 . , '1rillamet t e  Mer id i an , about 2 mil e s nort hwe s t erly f r om 
Sc app oo s e , a nd a l s o  ac c e s s i b l e  by a s hort r a i l  haul d own t h e  valley of t he 
Nor t h  Fork of S c appoo s e  C re ek t o  Sc appoo s e . Bo t h  t he C o lport and Or e go n  
C har c o a l  Ir on propert i e s  c ould be worked t o get her ; the o r e s  are s imi lar , and 
are e v i d e nt ly c o nt inuat i o ns o f  the same be ds . The e levat i o n  is ab out 600 
feet above sea level . 

The b e d s , wh i c h  d i p  n ort he a s t e rly , have a t h i ckne ss of 4i t o  13 f e e t , 
a nd l i e  und 3 r  from a few fe e t t o  a max imum of 200 f e e t  of ove rburden . Rep ort ­

ed analys e s  from open cut s amp l e s  s how a grade of a bout 5 4  p er c ent Fe dry , 
wh ile dr i l l  s ampl e s  analyze d  47 . 5  t o  5 3 . 1  perc e nt Fe d ry .  The t ot al t o nnage 

i n  20 a c r e s  of t h e  proper ty wh i c h  has be e n exp lored i s  e st imat ed t o  be 500 , 000 
t o ns , w i t h  some expe c t ancy of furt he r  t onna ge i n  ot he r  s e c t ions . 

C onc lu s io ns 

The forego i n g  t hree prope rt i e s  have a deve l o p e d  t onna ge of 1 , 45 4 , 000 
t o ns wh i c h  c ou ld be la id d own , a t  an Ore gon f urnac e somewhere ne ar Port land , 

at a c os t  of appr ox imat e ly 6 . 7 5 c e nt s pe r  uni t  natural . The rema in i ng 

1 1 5 5 5 , 000 t o 5 , 000 , 000 t o ns would have t o  be proven by f urt he r t e� t  pitt ing 
and d r i ll in g , whi l e  s ome pos s ib i l i t y  e x i s t s  for deve lopi ng add i t ional t o nna ge 
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in ot her par t s  o f  t he C o lumb ia C o unt y  f ield , in part i c ula r t he Bunker Hill and 
Ladysmi t h  c la ims , whi c h  are known t o  c arry ore , but of unknown ext ent . 

Explo i t at ion of the se ore b od i e s  wi ll i nvo lve c ons o l i dat i o n  of all hold ­
ings wit h c o ns t ruct ion o f  a f ew m i l e s  of r a i l  l ine , shove l e qu ipment f or the 
Ironcre s t , mi ne e qu i pment f or t he under ground workings , an d  ore cars for t he 
ra il t rlins f.�,r from all propert i e s . 

� C a l ifornia � Depo s i t s  

Among s ome o f  t he p romi s ing ore de po s it s  of Cal ifornia , h i gh in iron , 
and wit h t oP�age suff i c ient , if prove n , t o  supply a l argo iron operat i o n ,  are : 
( 1 )  t he Ship Mount a i n  Iron Mine ; ( 2 )  The Cave Canyon ; bot h  in San Bernard i no 
C o unty , s outhern Californ i a , e a s t  and s l i ght ly nort h of Lo s Ange l e s ; and ( 3 )  
t he Eagle 'Mount a i n  d e p o s i t  in Ri vors ide C ounty . 

Ut i l izat i on of ore s f r om t hi s  region wou ld re quire c o n s t ruc t i o n  of an 

3 3  

ore load ing d o c k  at San Pedro anJ short r rl.i l  s pur s t o  the mines , wit h a longer 
ra i l  t rlins f c r  i n  b etween . Thi s  t rqns p o rt at ion f e atur e  i s  t he pr inc ipal o b ­
j e c t ion t o  t h e s e  depo s it s , but i f  c os t s  can be maint a i ne d , f or both t he longe r 
r13_i l haul and s ho rt wat e r  s h i pment t o  Po rt land , at q f igure oqu11l t o  t he s hort 
r li il t ransfer and long wat Q r  shipme nt from ot he r  sui t able d e po s it s ,  the us e of 
t he se Cql i f or n i a  ore s m i ght be f ound ent ire ly fe a s ible . Thi s requ i re s  a f i eld 
i nve s t i gat ion , however , to ga in a mor e  de t a i led knowledge of the d e po s i t s  them­
s e lve s , Bnd t o  d e t erm i ne t he po s s i ble rat e s  e.va i l ab le t o  San Pedro f or '1 l arge 
movemsnt . �allowing are d e s c r ipt ions from available informqt i o n .  

l .  SHIP MO'!JNTAIN . 
of S i am , 'l. s t at i on on 
m i l e s  from Sqn Pedro , 
C al iforni a , and c ould 

Loc a t e d  in San Bernard ino C ounty , 2i m i l e s  cast 
t he At c hi s on , Topeke. �nd Sant a Fe R"l.i lway , 270 
t h i s  property i s  own 3 d  b y  Earl "f . Paul of Upl8.nd , 

prob ably be lea s e d  on a royalty bqs is . 

�he ore i s exc ept ionally pure , �nd 
show i ng 60 perc e nt iron on t he average . 
prov(m , t he probable ore i s  r e port e d  t o 
-qeport e d  a n9. lyse s are a s  follow s : 

is hi gh grade , a l arge s h i pment 
r•J'h i l e  only 3 8 , 000 t ons are 

be upward o f  9 , 000 , 000 t o ns . 

AM.lys i s  ( l ) ( 2 ) ( 3 ) 
Perc ent Perc e nt Perc e nt 

Iron 70 . 4  70 . 05 65 . 9 
Pho sphorus 0 . 006 0 . 007 0 . 002 
Su lphur 1 . 07 0  0 . 010 0 , 080 

The low pho s phorus c o nt ent , i f  t he s e �nalys es can be c on s i dered 
repre sentat ive , ind i c �t e s  t h qt t ho ore could b e  u s e d  for produc ing h i gh 
grqde irons , or as mixing ore wi t h  t he Sc appo o s e  l imon i t e  t o  br ing t h e  
t ot nl pho sphorus o f  t he furna c e  c h::J.rge d own t o  t he d e s ired f i gure f o r  
bas i c  iron . 

B'l.S Gd on L<J.ke SupG r i or quo t a t i ons , t hi s  ore would be V'llued , 
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de livered at Port land furnac e ,  at t6 . 75 per long t on including t he 
phosphorus premium of 65 . 55 c e nt s , whi le the probable c o st should 
not exc eed $5 . 85 per long t on , or $0. 0975 per long ton unit d eliv­
ered to Fbrt land , distributed ac c ord ing t o  t he following est imat e : 

Est imat e 

Mining cost * 
Ra i l  transfer , 270 miles 
Wat er t ransport at i on 
Unload ing 

Total 

Cost per 
Long Ton 

)1 . 50 
2 . 45 
1. 50 

. 40 
� (60 perc ent Fe ) 

* Inc lud ing all c harge s and royalty . 

2 . CAVE CAJTYON Loc ated  in  San Bernard ino Cvunty , 1/2 mile north 
of Baxter , a stat i on on the Un i on Pac i f i c  Ra ilroad , 2 25 miles east 
of t he port of San Pedro , Cal ifornia , t he Cave Canyon depos it i s  e s ­
t imated t o  c ontain  10 , 000 , 000 t ons o f  a magnet ite -hemat ite  ore aver­
aging around 60 percent iron , 1 . 8  perc�nt s il i c a , and 0 . 122 perc ent 
phosphorus . Being in the non-Bessemer c las s t hi s  ore , on t he basi s  
of Lake Superior pri ce s , would b e  valued at 9 . 903 c ent s per long t on 
unit or �5 . 9 5 per long t on del ivered at Port land , aga inst an est imated 
c ost as follows : 

Est imat e 

Mining Cost 
Ra i l  transfar , 2 25 miles 
Water  t ransportat ion 
Unloading 

Total c ost  at Po rt land 
Cost per long t on unit 

Cost per 
Long Ton 

$1 . 00 
2 . 05 
1. 50 
0 . 40 

�4 . 9 5 ( 60 percent Fe ) 
0 . 0825 

Th is assumes surface mining w i t h  a l l  it ems est imated as low as would be 
Pract i c ally po s s ible . However , in view of lac k of inf ormat ion on t h i s  
de po s it , the mining cost est imat e must  be  subj ect to  quest ion , w it h  a 
pos s i b i l i ty t h3t it may be substant ially h i gher . It present s a d e f i nit e 
prospe c t  for reasonably low c o st s  and wi ll bear examinat i on .  

3 . EAGLE Mnt.'!NTAIN . 1/ Located in Rivers ide C ounty , i n  t he Eagle 
Mountains , 45 miles east of Me c c a on t he main l ine o f  t ha Southern 
Pac i f i c  Railroad about 160 mile s from Los Ange les , t he Eagl e Mount ain 
iron depos it  i s  est imat ed  from exposure s t o  c ont ain 28 , 000 , 000 t ons , 
with  a pos s i b il ity t hat explorat ion may increase  the est imat e by 

y Burc h ,  Albert : Report on Eagle Mountain Iron De pos its , June 1909 , 
unpubli shed . 
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112 , 000 , 000 t ons . Samp l e s  be l i ev e d  t o  r e pre s ent fairly t he expos e d  
o r e  show 58  t o  6 6  perc ent ir on ; s ome arc Be s s emer grade . ' The average 
of 20 analy s e s  re po rt e d  is a s  fo llows : 

Average Low High 
Eagle Mount a i n  Ore Ana ly s i s  Analy s i s- Analy s i s  

Ir on ( Fe )  62 . 505 58 . 5 2 6 6 . 00 
Pho sphorus ( P ) 0 . 07 9 6  0 . 09 46 0 . 036  
Sulphur ( S )  0 . 169 0 . 2 0 6  0 . 137 
S i l i c a ( S i 02 ) 4 . 00 4 . 9 0 1 . 5 0 
Alumina ( Al 2 0 3 ) 0 . 3 1 0 . 2 5 0 . 20 
Lime ( CaO )  0 . 5 1 1 . 55  0 . 30 
Ma gne s  i'.l. ( MgO ) 0 . 6 3 2 . 42 0 . 2 8 

Mu c h  o f  t ho ortl i s  minable by open p i t  me thod s , t hough in t he 
lat er s t a ge s  of d eve lopme nt it would probably be mi ned by glory hole . 
Burch* e s t imat e d  t h J  t 0t a l  c 0s t  �) f  mining , including f ixed c harge s , 
explorqt i o n  and devolopment , t ') be not over $0 . 80 per t on .  

Explo i t :1t i 0n o f'  t h i s  d e po s i t  re qu i r e s  c ::l n st ruc t i o n  o f  a 50 -m i l o  
branc h r'l i l  l i n a  o vor an e as y  r out e fr0m t he m i ne s out hw9.rd to t he 
Sout hern Pac ifi c ,  or ,::lver an equal d i st<J.nc e t 0  t he At c hi s on , Topeka 
and S<J.nt 9. Fe t o  t he nort h .  Tr�ms p or t r:.t i on c o st for t h-a qppr ox imat o ­
ly 2 0 0 -mile r� i l  haul , s ho uld b e  about �1 . 90 per t o n  t o  San Ped r o  
do c ks prov id e d  suf f i c i ont t onna ge we r o mr)ved t o  j u s t ify such a rat e . 
Yer:-.r r0und oper "lt ion i s  p o s s ible . 

De l ive ry c o s t  at � t idawa t e r  pl<J.nt near Port l and i s  est imat ed 
a s  f o l l ows : 

Est imat o 

H i n i n g  C o st 
Ra i l  t rans fe r , 2 00 m i l e s  
Wat FJ r  t r�ms p0rt 'l.t i0n 
Unl:':l11 d i ng 

To t '1 l  C ') S t  flt Po rt land 
C 0 s t  por long t 'ln uni t 

Pe r  Lon g Ton 

�0 . 80 
1 . 90 
1 . 5 0 

. 40 

}4 . 60 ( 6 2 . 5 perc ent Fe ) 
0 . 07 }5 

C onc l us i 'l ns . 
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Tho qdv·mt<J.gc t o  be ant ic ip'lt e d  from ut i l i z '3.t i o n  of t ho s e  CB.l if0rnia 
d ep0 s i t s  is in the p J s s i b i l i ty nro s c nb d  to c arry sem i - f i n i s hed and f in­
i shed s t a o l , lumber , "Jr o t he r  No rt hwe s t  produ c t s  on t he r e turn tr ip to t h e  

* Bur c h , Albort : op . c it . 
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San Franc i sc o  and Los Ange le s  market s ,  t hus mak ing pos s i ble b o t h  l ow c o s t o r e  

s hipment , and minimum c o st of ste e l  del iverYt o c ompe t e  in thi s large Pac i f ic 
C oast marke t . 

Ac qui s it ion of any J f  t he s e propert i e s  wou ld , i f  developme nt subs t a nt ially 

pr'"JVed t he pr obab le 0re and t he ind i c at e d  analys e s ,  give a Port land operat i -0 n  
a n  ad e quat e o r e  s upply o f  an exc e ll ent grade fr:>r an i nte grat ed st e e l operat ion . 

ill Fore i gn Ore Depo s it s . 

A number of de po s it s of hi gh grade ore a bng t he Pac i fic s lope have b een 

p o i nt e d  out by Hodge * , o ne of wh i c h  mi ght be u sed as t he ma i n  s o urce of supply 
of a Por t l and s t e e l  plant . The fore i gn f i e ld s hould be t horoughly s urveyed 
t :.J  det erm i ne t he s u i tab i l i ty CJf ava ilab le dep ; s i t s  for devel opment . The 
pri nc ipal re quirement is t hat the dep o s i t  be c lo se to t i dewat er , and t hat 
suff i c ient t 'mnage be shipped t :J  ma i nt a in a loVI d e l ivered c o st . 

Drawing ore suppl:i, e s  from d i s t ant f 'lre i gn s ourc e s  for an i ndust ry at 
Port land i s  a d e f in it e  p o s s i b i l i ty .  Be t hlehem Stee l C orporat i on has al re ady 

s e t  t he example w i t h  it s Tof o  iron mine shipp i n g  from Cruz Grande , Chile , 
t hroug:h the Panama Canal , t •J Sparrows Po int , Maryl and , a d is t anc e of about 
4600 mi l e s , in s pec ial ore boat s . 

In t he absenc e  0f per s o nal observat i o n  a nd s t udy , the  wr i t e r  pre fers 
not t o  re c ommend n o r  propose any o f  t he depo s it s here in br i e fly de s cr i be d ,  
t h i s  be ing t he p r ov i nc e  .of t he e ngineer employed to survey the f i e ld. . The 
purp o s e  here i s  t o  call att ent i o n  t o  t he e x i s t e nc e  of propert ie s whi ch ap­
pear to have the ne c e s sar y qual ity , grade and probable t o nnage t o  warrant 
furt her s t udy as s ourc e s  of ore f or an i nt e grat e d  -iron and st e e l  operat ion 
at Port land . 

Chilo . Ch i l ean iron ore s hipped t o  the Un i t ed St at e s  t o taled 9 38 , 37 6 
long t ons i n  19 3 4 , and 7 88 , 72 5  long t ons in 19 3 5 , valued at re spect i vely 
� 2 . 04 and $1 . 85 per ton at po int of ori gi n .  Thi s  was ma i nly if not ent ire ­
ly from t he To fo mine , and went largely t o  t he Sparrows Po int �nd Be thlehem 
plant s of t he Bet hl ehem St e e l Corporat ion . Del ivery of ore f rom Ch il e  t o  
Port land would i nv o lve severa l  hundred miles l onger haul , but wit hou t Panama 
Cana l t o ll s hould be �t a s l i ght ly lower pe r t on c o st t han to At lant i c  Coas t  
p o i nt s . 

It app oars obv i ous t hat t he long wat er t ransportat i o n  involved i s  not a 
s er i ous d iff ic ulty , t hough it does me a n  t hat t o  ma i nt a in a low un it c o s t , 
rai l  t rA.nsfer t "  t id ewat e r must be very s hort , mining c ost must be low , 
and grqde of ;re mus t  be high . 

* Ava i l able Raw Mat er hls f o r  a. Pac i f ic C oast Ir on Indust ry : Edwin T .  Hod ge , 
publ i shed by U .  S . Army , C o r p s  ':lf Engineers , 52 3  Pi tt ock Blo c k ,  P::Jrt la nd , 
Ore gon . 
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l .  TOFO M INE .  Lo c ated in the Department of La Serena , Prov ince of 
C oquimbo , Chi le , 30 mi le s north of La Serena , and 4i mi les east f r om Cruz 
Grande , t he oc ean shi pping port w ith which the property is conne c t e d  by a 15 -
mile rai lway . Distanc e i s  5 5 69 mi le s f rom Port land . Sp e c i al o re boat s o f  
20 , 000 t ons capac i t y  are u s e d  fo r the t raff ic , w i t h  a t ravel t ime of 18 days 
to At lant i c  C o ast po int s . 

The ore i s  a h igh- grade hemat ite , mined by quarry methods , and transferred 
by c ompany r a i lroad t o  spec ial 30 , 000 t on load i n� poc ket s at Cruz Gra nde , 
where boat s are lo aded out i n  lt, t o  5 hours • t ime . The grade report ed by 
Jo seph Dan i e ls in 19 2 4 as an average of s evera l  mo nt hs ' analy se s i s as follow s : 
Fe , 6 61. ; phos phorus , 0 . 07 j. ;  mangane se , 0 . 2 21. ;  S i l ica , 2 . 01. .  Re se rve s report ed 
are upwards of 100 , 000 , 000 t ons of proven o re , whi c h  is be ing mined at the 
rate of nearly 1 , 000 , 000 t on s  ye arly . Cost s i nd i c a t e d  by Dani els in 19 2 4  
are as follows : 

Mining and c rus hi ng 
Deve lopment and c ont inge nc ies  
Transport at ion 
Export Tax 
Ot her Tax 
Royalt y 

Total product ion c os t  

Per Lon g  Ton 

$0 . 306 
0 . 170 
0 . 07 1  
0 . 125  
0 . 007 
0 . 250  

JO . 9 2 9  

F ixed charge s , i nc ludi ng i nt ere s t on i nve s tme nt , deprec i at i on , e t c . , 

should br ing t hi s t otal c lo s e  t o  � 1 . 60 per t o n , whi l e  t ranspo rt at i on t o  
Port land may be e s t imated at $3 . 80 per ton , i nc l ud i ng unload i ng ,  br in g in g  
the t otal ore c os t u p  t o  �5 . 40 pe r io ng t on or $0 . 0818 p e r  l o ng  t on unit . 

On the ba s i s of Lake Superior Bessemer ore at Lake Eri e port s , bas e 
pr iced i n  1937 at 10 . 194  c e nt s  pe r unit , Tofo ore of th e above an aly s i s  would 
be  valued at � 6 . 7 3  per t on a t  Port land do ck . 

Obv ious ly Tofo ore would not b e  avai labl e t o an i nde pende nt c omp e t itor 
exc ept t hrough a bu s i ne s s  arrangement w i t h  Bethl ehem St eel C orporat ion whi ch 
c ould b e  made advant ageous t o  both part i es . 

2 . TALTAL DEPOS ITS . A number of i ron or e dep o s it s are loc at ed near 

and would have the ir out let at the s hi pp i ng port of Tal ta l , De partme nt of 
� lt a l , Prov ince of Ant ofaga st a ,  Chi le . The ore co ns is t s of magne t it e and 
hemat i t e w i t h  grade s  re port ed from 55 percent t o  65 percent ir on . 

Chi ef among these  is t he Potrero Mines with an e s t imat e d 12 , 000 , 000 t o  

40 , 000 , 000 t ons o f  ore , about 3i mile s nort h of Ta lt a l , a n d  ad joining t he 
c ove of Hue s o Parad e , while 3 mi le s  distant i s t he No rt e Magne t i c o  depo s it 
s how ing an expo sure of 162  f e e t  l engt h  by 3 2 5  feet w idth of ore . Several 
ore bod ie s are s a i d  to be unc overed i n the are a , eac h of mor e t h� 30 feet 
width . About 4 m i l e s  e�st of Ta ltal , near Breas r a i lway st at i o n , are t he 
Cac h i na i ron de po sit s w i t h  h i gh gr�de hemat i t e , 10 feet t hick , and_ analyz ing 
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5 5  to 59 p ercent ir on . * 

Report ing upon t he Tal t a l  d i strict  �ft e r  a v i s it in 1 9 2 4 , Dani els** 
point ed out t he ready � c c e s s ibility of t he Pot r e r o  ore , i t s  pr ox imity to t he 
Coast , and t he pos s i b i l it y  of prov id i ng shipp i ng fac i l it ie s  within a f ew 
thousand f e e t  of the depos i t . A typical analys i s  i s  �s f o�ows : 

Analys is 

Iron ( F e ) 
Phosphorus ( P )  
Mangane s e  (Mn ) 
Sulphur ( S )  
S i l i!:: � ( S i02 ) 

Per c e nt 

6 2  - 65  
o . oo; - 0 . 054  
o . ·b4 
t ra c e  
3 . 1  - 8 . ?  

On <1 per unit bas is  us in� the 1937  baso p r i c e f o r  Lake SUper io r ore , 

th i s ore l a id down at Port land wou ld be worth between 9 . 903 and 10 . 194  c ents 
or �6 . 14 t o  �6 . 44 per �o ng ton , neglect ing  pho spho rus prem iums or penalt i e s , 
whi c h  would be we l l  ab ove the prob�b�. cost wherever surf�c e  me t h od s  c an be 
used . 

The Ta lt a l  d i st r i c t  s hould be c are ful ly i nve st i ga t e d . 

3 . ALGARR OBO . Loc at e d  in t he De partment of Fre ir ina , Pr ov i nc e  of 
At a c ama ,  about 2 4  mile s southwe st  of Vallenar , t he Algs rro bo depo s it i s  
reported  t o  b e  o ne o f  t he lnrge s t  in C hi le w i t h  � n  e s t imated 2 0 , 000 , 000 t o ns 
i n  s i ght and 8? , 500 , 000 tons calculated pr obable ore . The ore o c c urs in 
bnses of m<1 gnet i t e , the lrlrgJ st of which is 80 met e rs wide by s ev e r '3. l  
hundred met e rs long . The analys i s i s  report e d  a s  follows : * * *  

Ana lys i s  

Iron ( "Fe ) 
Pho sphorus ( P )  
Sulphur ( S )  

Perc e nt 

68 
0 . 02 5  - 0 . 06 4  
0 . 02 8  

Based o n  t he above analys i s  and t he base pr ice  for Lake Super i or 
Be s s emer ore o f  9 . 9 03  t o  10 . 194 c e nt s pe r un it f or 19 37 , and ne gl ect i n g  pho s ­

phorus prem iums o r  penalt i e s , t he Algarrobo ore would have a v alu e del ivered 
at Por t l and of 3 6 . ? 3 to �6 . 9 3 per long t o n . It a ppears t hat low- c os t  
surf a c e  �ning would be poss ible , givi ng lowe s t  pe r t on c ost s of ore in 
t he cars , but a fa i r ly long ra i l  t ransf er to t he shi pping port of Hua s c o  
i s  involved .  

* 

* *  

* * *  

J-fineral Depo s it s  of South Amer i c a : M i ller am S ingewald , 1�c Graw -Hill 
Book C o . , 1919 . 

Dani els , Jo s eph : Profe s s or of ��ining ,  �gi ne e r i ng and Met allurgy , 

Un ivers i ty of Washingt on ,  Seat t le , Washi ngt on . 
M i ll er , Benjatnin L . , and S ingewa ld , Joseph T . , Mineral Depo s i t s  of 

Sou t h  Amer ica : Mc Graw-Hi ll Bo ok C o . , p .  2 6 7 . 
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The Algarrobo d e p o s i t  appears from t he meager i nf ormat io n avai l able t o  be 
a de s irab l e  pro spe c t ive ore s ourc e  for int e r e s t s s ee k ing to bu i ld a subs tan­
t i al long- l ived iron and s t e e l  ent e rpr i s e  on t he Pac i f i c  C o a s t , and shou ld 
be o ne of t he f ir s t  examined . It s ava i lab i l ity , however , i s  not known . 
OWne r s  in 19 2 4  were r e p ort e d  t o be Wm . H .  Muller & C o . , and Gut ehoffnungs hut t e  
t hrough a j o int ly c o nt r oll e d  Dut ch- German synd i cat e . 

C oa l , C oke and Lime s t one 

�he Nort hwe s t  has abundant s uppl ie s of fue l s  and f luxe s for iron and 
s t e e l , w ithin a rad ius of 200 mi le s o f  Port land - prop e rt i e s  whi c h  are 
purchasab l e , or ava i lable t onnage for pur c ha s e . 

Coal . C oa l  bed s are lo c a t e d  a long t he w e s t ern flank of t he Cas c ade 
Range from What c om C ounty , i n  nort hwe ste rn 1"iashingt o n ,  t o  Lew i s  and G owl i t z  

c ount i e s  i n  s outhw e s t e rn '�'ashingt o n , <J. S  we ll a s  in t he c oa s t  Ran ge o f  nort h ­
we st ern Ore go n  from Co lumb i a  C o unt y nor t hw e s t  of Port l and t o  C o o s  .County 
on t he Or e go n  c o ast 2 00 mi le s s outh . ThG s e  c o ql s r ange from l i gni t e s  
t o  � nt hrac i t e , w i t h  mo s t  of i t  o f  s ub - b i tumino us rqnk . The import ant beds , 
s o  far a s  s t o e l  pr oduc t i o n is c onc e rne d , ar .:o, lo cat e d  in t he s t at e  of Wash­
ingt on ,  t he or i gina l  r o s ervo s of whi c h  hava b iJ G n  e s t ima t e d  at 6 3 , 87 7 , 000 , 000 
t on s  of all r anks a s  s hown b elow , only 111 , 2 2 2 , 000 to ns hav i ng be e n  mined 
up to 19 3 0 . *  

Run.l< 

Sub -b i tuminous 
Bi tmn inous 
Anthrac i t o and sem i - anthr ac i t e  

Tot a l  

Est imat e d  
C oa l  Re s e rv e s  

.st a t e  o f  i.\l"a s hi n gt o n  
( Short t o ns ) 

5 2 , 442 , 000 , 000 
11 , 412 , 000 , 000 

2 3 , 000 , 000 

6 3 , 87 7 , 000 , 000 

Est imate of C ok i ng C oal Res erve s .  The e c onomic ally avai l�ble c ok­
ing c o 'l. l s  qre in Pierce C ounty ,  about 150 miles d i re c t ly nort h of Port land , 
and s e rved by t he Nort hern Pac if i c  Ra ilw ay . The t onn age i s  e st imat e d  at 
125 , 000 , 000 t on s . * 

'T'he VT i lke s o n-C 'lrbomJ.d o f i e l d , whi c h htl s b 3en worked s in c e  thG ' 80 ' s ,  
was e s t ima t e d  in l. 9 2 4  t o  c o n t a i n  48 , 7 00 , 000 t ons ** c alcubted t o  w a s he d  c o al 
a f t e r  Q llow ing f o r  m i n i ng l o s s . Ac r e a ge in t h i s  f ie ld is avai lable f or 
a c qu i s i t ion , owner s h ip re s t ing w i t h t he No rt he rn Pac i f ic Ra i lrOR d  
s ub s i d iary , Nort hwe s t ern Improv 0me nt C o . ,  Sm i t h  Tower , Soat t l 3 , Was hingt o n .  

* AM.lys i s  of W'l s h i n £St o n  C o':l. l s : The C O'il F i e ld s  of :IJa s h i ngt on , S .  H .  Ash ; 
Te c h .  Pape r 49 1 ,  U .  S .  Bur eau of Mines , 19 31 , p .  11 . 
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* *  DFl n i e ls , J o s e ph : Pr ivat e R e no rt t o  Pugo t Sound St e e l  C o . ,  So 'l t t le , Tll'l sh . , 
li'eb . 1925 .  
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The f ollow ing are typi cal analys e s  from t he pr i nc ipa l  o perat ing pr oper­

t i e s  of t h� Pi erc e C ounty fie ld : 

�lys i s  
No . 2 No . 5 Fa irfax Carbonado 

Tlfi lkes on W i lke s o n No . 1 No . 8 

. 1-
66 . 1  6; , 8  

i· 
Fixe d Carbon 6 3 . 6  4<) . 6  
Vo lat i le 1<) . 8  2 9 . 9  2 1 . 3 3 2 . 3  
Sulphur 0 . 5  1 . 2  0 . 7  0 . 5 
Ash 16 . 6  9 . 4 12 . 0  15 . 0  
B . t . u .  per pound 12 , 770 14 , 090 13 , 24 0  12 , 340 

Ow ing t o  t he high as h  c ont ent , typ i c al of the Was hingt on fi e lds , Pi erc e  

C ount y  c oal mu st be washed , whic h r e s u l t s  in a r e l at i vely hi gh c o st . Pro duc ­

t i on i s  only about 2i t o ns pe r man- day , with c o s t s be i ng about � 3 . 7 5 t o  

�4 . 00 on board c ar s at the mine . 

As t he l o gi cal pr oc e rl ur e  w ould be t o  lo c at e the c o ke ov ens at t he pro ­

po s e d  s t e e l  plant , t he c oa l w oul d b e  shipped v ia t he Nort hern Pac if i c t o  
Por t land , taki ng a rat e of ·�1 . 7 1  per short t on . Thus t he t o tal de l i vered 

c os t would b e  �5 . 4 6 per short t o n  at t he ove ns . 

A typ i c a l  a sh analys i s * of a No . 2 T!T i lkeson c oal s ample c arry i ng 

16 . 7  perc e nt a s h  i s  as follows : 

Ash Analys i s  Per c ent 

S i l i c a  44 . 6  
Alumina 34 . 6  
Iron 1 3 . 1  
L ime 4 . 7  
Magne s ia 1 . 2  
Pho s phorus 0 . 6 1 
Per c e nt of dry c oal 1 6 . 7  

Coke . The P i er c e County c oal w i l l  y i e l d  70  perc e nt c oke , of whi ch 

about 5 perc e nt i s  b re e ze a nd nut c oke . The bl ast furnac e r e qu i r e s  r oundly 

1 t on of furnac e c oke to pr odu c e  a t on of p i g  iron . Thus t o  pr oduc e  160 , 000 
t ons of pi g i ron annua lly t here w i ll b� ne e d e d  160 , 000 t ons of furnac e  c oke , 

and t he re w i ll bs ava i lab le f or sal e 1 2 , 000 to n s  of br e e z e  e nd nu t . 

Alt oge t he r , t h i s  w i ll requ i re 2 4 6 , 000 t ons of c oa l  with  t he  following 
approx ima t e  yi elds when � eked : 

C oal 

-:FUrnace c oke , 651-
Bre e ze , 51, 

By-Product s 
Oven ga s 

'l'ar 
Li ght Oils 
Ammoni a 

246 , 000 t o ns 
160 , 000 t ons to blast furnac e 

12 , 000 t o ns burne d  or sold 
Per t on of Coal c oke d 

11 , 000 c ub ic feet � 600 B . t . u .  
6 . 8  ga ll ons @ 160 , 000 B . t . u .  
2 . 5  gallons 
8 pounds 

* Analys i s  of Was hingt on c oals : Tech . Paper 491 , U . S . Bureau of Hi ne s , pp . l00 - 1 . 
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�st imat ed C o s t  o f  Per t o n o f  Per t on of 
C oke C oal Coke 

C oa l , de l i ve red $5 . 46 $8 . 15 
C onv e r s i on c o s t *  2 . 7 5 ,3 . 9 3 

Tot a l  ,� . 2 1 $12 . 0tl 
By-product c red it 3 . 7 7  5 . 38 

Gas � �0 . 2 8�� c u . ft .  � 3 . 0 8 
Tar '] � 0 . 35 1 gal . 0 . 24 
Li ght O i l  0 . 3 5 
Ammonia 0 . 10 

Net c os t  per t on of c oal J 4 . 4 4 
Ne t c o st pe r t on of c o ke , f . o . b .  oven i t 6 . 7 0 

"' Inc lud in c har e for blast furna c e as � t Qp - g · O . l b  p er million B . t . u .  

In t h i s  e s t imat e i t  i s  a s sumed t hat t he c oke ove n  is part of an i nt e grat ­
ed operat ion c ompr i s ing c oka ove n , blast furnac e ,  s t e e l  works and . roll ing 
m i l l . It is as sume d also t hat t he ge neral d o s i gn wou ld provi de for burn-

i n g  t he 9 0 B . t . u .  blast furnac e  t op qases under t he c o ke ove ns , and f or d is ­
c har gin g t he 6 00 B . t . u .  c oke oven gas i nt o  t he gas ma i ns t o  be s o l d  f o r  
dome s t i c  u a e . Tar would b e  u sed by t h :� open heart h d e partme nt wh i c h  would 
be c harged 2 1 . 7  c ents per mill ion B . t . u .  or t he .3 qu i valent of fUt3l  o i l  at 
t.l . 35 p . .  �r barre l .  'T'he l i ght o i l  and ammon ia wo ul d be sold on the market . 

Be low are c oke analys e s  f o r  "'i lkcson a nd Fa irfax c o al s  r0 sult i ng fr om 
large s c a le oven t e st s . 

P i e r c e  C ounty -'1;2 15 
C oke Analys i s W i lke s o n* Fairfax* Wi lke s on Wilke s on 

1. 
8?6 s  8/7 6 /o 

F i xe d C arbon 82 . 18 87 . 2  
Volat i l e  1 . 2 3  1 . 30 2 . 14 0 . 5  
A.sh 16 . 5 9 16 . 0 2 1 2 . 7 2  12 . 3  
Sulphur 0 . 5 4 0 . 4.7 0 . 8 3 1 . 0  
Mo i s t ure 6 . 5 9 4 . 0 3 0 . 3 8 -
Phos phorus - - 0 . 0 8 4 -
The rmal value B . t . u .  l!J 12 , 0 8 8  1 2 , 4 40 

· Lime s t one . The l ime st one r o s o ur c G s  of t hG Nort hwe s t are abundant , though 
locat e d  at s ome d i s t a n c e  from Po rt land . The Gran t s  Pas s  d i s t r i c t  in south­
w e s t ern Or e gon , a r e a s  in nort he as t e rn Ore gon ,  t ha Stevens c o lli�ty di s t r i ct of 
nort he a s t e rn 'l·'ashingt on ,  and ar e a s  i n  nort hw e s t ern Wash ingt on ,  c ont a i n  l ime 
ro c k  of suff i c i ent ly h i gh grade for fluxing purpo s e s ; but be c au se of t he ir 
d i s t qnce the r oc k now be ing sh ipped t o  C o lumb i a  River sulph ite pulp mi ll s 
i nc urs transpo rt at i on co s t s  of � 2 . 10 t o  t2 . 7 5  per ton . 

* C oke yi'l lds : '!Jilkes on 7 2 . 5 7' 1. : Fai rtax 76 . 84"/. . 
t e s t s , Koppe r s  C o . , Pit t s burgh . 

Fr om by -produc t c ok i ng 
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Beaver Port land Cement C ompany i s  one of t he pri nc ipa l suppl i ers o f  
st one t o  the pulp mill s , w i t h  a quarry in t he Grant s Pas s  d is t r i c t  about 3 
mi le s f r om W i lderv i ll e  on t he Cal i f o rnia and Ore go� C oast r a i l road whi ch c on ­
ne c t s  w i t h  t he Southern Pac i f i c  a t  Grant s Pa s s . �one f rom this d i st r i c t  
has t he f o ll ow ing report e d  analys i s : 

Lime ( GaO ) 
Magne s i a ( MgO ) 
S i l i c a  a nd ins o luble 
Alumi na ( Al2 0 3 ) 
Ir on ( F e 2 0 3 ) 
Loss on Ign i t i on 
r.aco3 

Pe rc e nt 

.5 .5 . 10 
t r . 
0 . 06 

0 . 90 
4 3 . 8 8 
9 8 . 39 

With a rail rat e t o  Port land quoted at t 2 . 10 per t on , and an e s t imated 
quarry c o st of � 1 . 00 ,  t he de l ivered c o st t o  a c onsumer i n  t he C o lumb i a  R i v ­
e r  area s hould be about � 3  . .50 per t on f ot st one fr om t h i s  d i s t r i c t , i nc lud ­
ing de l ivery t o  the load i ng b ins at Wi ld e rv i lle . 

Ore gon Port l and C ement C ompany owns a c ement pl ant at O swe go , j ust 
s out h o f  Port land , and a l ime s t one quarry at Lime , nort hea s t e rn Ore gon . 
The c ompany doe s no t now supply other t ha n  i t s  own re qu irement s ,  but c ould 
d o  s o . Fre i ght from Lime t o  Port land i s  now � 2 . 30 per t on ,  and t he quarry 
c ost should be e st imated at about � 1 . 00 f . o . b .  c ars , making a total c ost 
t o  a Columbia River c on sumer about � 3 . 30 per t o n d e l i vered . 

The ana lys i s *  i s  re port e d  as follow s : 

L ime { C aO ) 
Ma gne s i a  (MgO ) 
S i l i c a ( S i 0 2 ) 
Alumina ( Al2 03 ) 

Pe rc ent 

.5 4 . 7 6 
0 . 7 .5 
1 . 1 3 

and lron ( Fe 2 0 3 ) 0 . 4 3 
Lo s s  on Ign i t i on 4 3 . 04 
Caco 3 9 7 . 80 

* Se lec t ed ; quarry run lower grade . 

Ot her s our ces of h i gh grade l ime s t one are nort hea s t ern 11rashingt on , 
wi t h  a fre i ght rate o f  $ 2 . 7 .5 per ton t o t he C o lumb i a  River area ; and nort h­
western "'1ashi ngt on ,  w it h a s imilar rate . Whi le t here is no s c arc ity of 
ava i l able l ime s t one , t he proba b l e  c os t  of h i gh grade rock for flux ing 
should not be e s t imat e d  at l e s s t han � 3 . 5 0 laid d own in t he C olumb ia River 
area . 
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St e e l  Indu s t ry 

The Pac if i c  Coast i s  a heavy exp or t e r  o f i ron and s t e el s c rap , whi c h  in 
t he i nt ere st of t he c ount ry s hould be kept at h�me and reproc e s sed to t he 
max imum ext ent pos s ible . Chiefly t he s e  export s have been purc ha s ed by Jap ­
ane s e  and s hippe d t o  Japan a s  a raw mat er ial for it s government subs id i ze d  
s t e e l  industry , enabl ing t hem t o  inc re a s e  product i on a nd at t h e  s ame t ime 
d e c re a s e  c os t s , whi c h  in e f f e c t  const itut e s  a f urt her subs idy of a c ompe t i ng 
indu s t ry by t he United St at e s  produ c e r s  who permit t h i s  valuab le raw 
mat e r ia l t o  be export e d . 

Alr eady Pac i f i c  C o ast s t e e l  works are ut i l i z ing a large pe rc e nt a ge o f  

s c rap in t he produc t ion of t he ir ingot , a nd t hq answe r t o  t he c omple t e  
ut i l i zat ion of t hi s  raw mat er ial i s  furt her steel  c apac i ty . 

The f ive Pac i f i c  C oa s t  c us t oms d i s t r ic t s  a nd Hawa i i  export e d  3 7 7 , 2 16 
long t o ns of iron a nd s t ee l  scrap , t inplat e s c rap and was t e , and was t e -t in­
plat e in 19 3 8 , and 542 , 09 2  lon g t ons in 19 3 9 , as shown i n  table 2 1 . 

Table 2 1  

Export s o f  S c rap Iro n and St e e l  and T i np l at e Scrap from 
Pa c if ic C oa s t  Cust oms District s ,  Years 19 3 5 ,  19 3 6 , 19 37 , 
19 3 8 , 19 3 9 , ( in long t ons } . 

Pac i f i c  C oa s t  19 35 "' 19 3 6 *  19 3 7 "' 19 3 1:5 "'  
and Terr it orial Iron , St e e l , a nd Iron and Tinplat e Wa st e , 
Scrap "Export s Tinplat e S c rap St e e l  Sc rap Was t e -

S c rap T inplat e 
( t ons ) { t o ns ) { t o ns ) ( t ons }  ( t ons ) ( t ons ) 

C u s t oms D i s t r i c t : 
,san D i e go 6 , 0 87 3 , 0 3 4  5 , 7 1 2  8 , 60 1  - -

Lo s Ange les 84 ' 9 48 6 7 , 5 5 1 10 8 , 5 5 9  15 9 , 846  65 5  5 0  
San Franc i s c o  6 9 , 000 55 , 85 4 5 2 , 9 6 2  5 7 , 7 2 6 1 5 2 4*** 111 
Oregon 7 l , A.l6 5 4 , 3 2 3  115 ' 6 2 2  84 , 015 

, - I -

Washi n gt o n  5 9 , 1 8 7  40 , 5 1Q 5 9 , 8 5 2 5 5 , 5 64 7 00 *** 50 
Al aska - 5 , 48 4  - 10 - -

Hawa i i 1 , 5 4 6  7 , 4 2 1  10 , 9 7 8  9 , )64  - -
Tot al Export 2 9 2 , 18 4  2 34 , 183  3 5 3 , 685  37 5 , 1 2 6  2 , 1:57 9  2 11 

19 3 9 """ 
Iro n , St e e l  
Tinplat e 

Scrap 
( t ons ) 

5 , 5 15 
1 9 7 , 3 87 

5 9 , 044 
160 , 7 5 6  
119 . 39 0  

-
-

542 , 09 2  

* 
** 

TT . S . De pt . of C omme r c e , Fore i gn C ommerc e and Nav i gat ion of t he  F . S . , l9 35 -1 9 � 8 . 
Iron Age , July 4 ,  1? 40 ; p . 6 7 .  

* * *  Inc lude s t inplate c irc le s , s t r ips , c o bble s , and s c r o ll she ar butt s .  

S t e e l  scr�p o n  t he P�c i f i c  C o as t  i s  no rma l ly quoted a t  $10 . 50 t o  $11 . 00 
pGr t on for No . 1  he�:�vy me lt i ng ,  and * 9 . 5 0 t o  � 10 . 00 for No . 2  heavy me lt ing 
s t e e l , t hough vary ing s omewhat above apd be low the s e  f igure s depend ing upon 
dem'lnd . 

Fr e i ght rat e s  by c o a s tw i s e  boat s f r om C a l iforn i a t o  Po rt land are a s  
follows pe r s hort t o n  o f  2000 pounds : 
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Ir on and St e e l  
Rate Min imum 

Scrap Per Short Car load 
1Nat er Rate * 

Ton 

From : To :  ( pounds ) 
San Fl'anc i s c o  Portland $4 . 80 3 0 , 000 
Lo s Ange les Port l and 6 . 00 30 , 000 
San Di e go Portl and 7 . 5 0  3 0 , 000 

"' Pac i f ic Coastwis e Fre i ht Tar i ff Bure au Tar iff no . 29 J ul' y 1940 . 

'l'FI1!; "ELl!!CTR IC POW:!!:R S I'l'I'JATION 

Bo nnev i l le Dam . The Bonneville p ro j e ct is locat ed at tid ewat e r , 40 miles 
east of Port land , o n  t he navigabls C o lumb i a R iver 144 miles from the mouth . 

It was built a s  a c omb ined pow e r  and nav i gat i o n  pro j e c t , prov iding ultimately 
5 1 8 , 400 kilowat t s in t en ge nerat o r  un it s of wh i c h  Nos . l  and 2 un i t s , eac h of 
4 3 , 200 Kw . capacity , are now in s t a l led and operat i ng ,  two 54 , 000 Kw . un it s , 

No s . 3  and 4 ,  are b e i ng inst alle d for ope rat i o n  in early 1941 , and the r ema in­

ing six un it s , eac h to be o f  5 4 , 000 Kw . capacity , will be inst a lle d as f a s t  
as th e p ower d emand warrant s . 

Power rat e s  s e t  by t he Bonneville Powe r  Admi n i s t rat i o n  in c harge of 

power s a le hav e been quo t e d  as follow s : 

Bonneville Power 
SWitchboard Rate"' Rat e on Transmi s s i on 

( at s it e ) System* 

( pe r Kw. yr. ) (pe r Kw. yr . ) 
F i rm powe r  � 14 . 50 lll7 . 5 0 

" Bas e d on 85 perc ent p owe r  fac t or . 

The s e  rat e s  are t o  be c har ged fo r t he out put of t he ini t i al uni t s ,  the 

peri od of co nt rac t be ing f or 2 0  y ears w i t h  a pro v is io n for rev i ew not le s s  
fre quent ly t han once i n  5 year s . Subs e qu e nt installation o f  add i t i onal 
ge ne ra t o r  units i s  expecte d to re sult in a red uct io n of t he quot e d r ate s . 

The admin i s t rator w i ll d el iver power at t he swi t c hb o ard d i re c t ly t o  a 

dams ite indus t r i al c on sumer , who mu st c o nst ruc t his own t ranmi s s ion l i ne 
t o  h i s  plant . Powe r is thre e-phase ,  6 0  cycle , genera t e d  at 1 3 . 8  Kv . 
De l ivery to " a t  s i t e '' consumers w i ll b'3 'lt ge ne rat or volt age . 
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C onsumers loc ate d outs ide of t he 15 -mil8 l im i t  may rece ive power over t he 
Bonnev i lle t ransmiss ion syst em e it her by d ir e c t  c o nnec t i on or t hrou gh t he d i s ­
tr ibut ion syst em of t he ut ilit ies  in  whose d i s t r i but ing area t ho plant may be 
loc at ed . Power deli vered direc t ly t o  a consumer w i ll QC s old by t ho Bonneville  
Power Adm in i s t rat or a t  � uni form rat e anyv1here on t he transmiss ion syst em . If 
de l ivered t hrough the d i str ibut i on sys t em of a publ ic or pr i vat e ut i l i t y  t he 
add i t ion�l chqrge , if any , would be sub j e c t  t o  negot ia t io n  with t ha t  agency . 

Bonneville Schedule A-2 . Thi s schedule prov ides a rat e  of $14 . 5 0  per 
ki lowat t o f  contract demand pe r  year fo r firm power ,  and i s  ap pl i c able to any 
locqt ion w i thin 3. d ist '?.nce of 15 miles sbove or be low t h e dam . Thi s  iSl t he 
at -site or swit c hboard rate . 

Ronnet.:ille Sc hedule C -2 .  The C - 2  sc hedule provides q rat e o f  ·�17 . 5 0  per 
ki lowatt of cont rqc t d emqnd per ye sr fo r f i rm power , and i s  appl ic ab le t o  a ny 

loc qt ion ir.. th"l Pac i f ic Yorthwest ro <i c hed by t ho Bonnevi lle transmission l ines . 

Bonnev ille Sc hedule H- 1 .  Th � s  is t ho dump power schedule  providing a 
f lat rA.te  of 2 . 5 mi lls pe r k i low1 t t  hour of q c t uql uso.�e , rmd is avi>ti hblo at 
any po int on t he transmission syst em des i gnated by t he Admi n i s t rat o r . Dump 
p�Ner i s  sold only When , as and if ava i lable , but a s a cond it ion the purchaser 
i s  required to mai nta i n  st andby capac ity . Us o of du.:np power at 2 . 5 mi lls per 
kwh . is e quivalent in  cost to use of at -s i t e firm power at 6 6  perc ent load 
fac t or . 

Bonnev ille Schedule F - 1 . Th i s  sc hedu le i s  for low load factor loads . 
It pro� ide s a se rv i c e charge of 7 5  c e nt s  monthly pe r  kilowat t  of contrac t de ­
mand , w i t h  an enGrgy c har go of 2 .  5 mill s per ki lowat t hour of usage . 

Powor Rate  for a Ste G l  Plant --- ·-- - - --- ---

The c alculated  rat o for a s t e e l  plant �iven in t he f ir s t  edi t i on of t h i s  
roport wa s basJd upen t h •J power rat e s  quoted in t he Bonnevi lle s ¢ hedul e s  in 
1938 . However , since  publ i c at ion of t h e  r G port the r at e bas e has und e r gone a 
c hange , and t ho s e c ondary power rat e has be e n  e l iminat ed . Thi s leaves only 
t he f irm power rates quot ed at 1 . 65 mi lls at th e generators , and at 2 mills 
t ransmit t e d , t oge t her wi t h  t he 2 . 5 -mill dump power rat e , upon 'Nh ich t o  bas e  
a n  operat ion . 

S inc e t he dump power r a t e  is higher t han t he f irm power rat e , i ts useful­
ne s s  to  a st e e l pla nt i s  l imi t e d  t o  t hat variable port i on of t he demand t hat 
may be s upplement al to the base loa d of f irm power . 

'T'hus '1 cont r'lc t would b8 des igned to provide n f irm powGr demg_nd qdoquate 
for all normal capac ity o perat ion , and for any excess over this demand dump 
power may be used when, as and if avai lable . 

Rate fo r Ele c t r i c  FU!'naces . Since cost s must be ba s ed upon normal opera­
t io n ,  t he bas is to be us ed for e le c t r i c  furnac e calculat ions i n  th is report 
will be the f irm power r<o te , as  follmvs : 

Plant Loc at ion 
1 .  At Port land 
2 . At t h e  d �- s i t e  

Rate 
2 . 00 mills per kwh . 
1 . 6 5 mills ne r kwh . 
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I f  e l ec t r i c  sme lt ing i s  t o  b e  prac t i c e d  a power c ost d i fferent ial of 75 
c e nt s  to fp l . OO par t on of pi g iron would ex i s t  in favor of a dams i te loc at i o n  
u s i ng t he 1 . 65  m i l l  rat e . 

Rat e  for Bla s t  Furnac e .  If blast furnac e sme lt i ng were prac t ic e d  it i s  
cons i dered t o  b e  of more import anc e t o  loc a t e  a plant i n  t he vi c in i t y  o f  
Port land t o  d i sp o s e  o f  c oke oven gas , an d to obtain low t ranspo rtat i o n  c o s t s  
o n  t he fue l and flux , than it i s  t o  reduce t he powe r c os t  for t he ro lling mill 
by a dams i t e  lo c a t i o n . The r a t e  t o  be used here , t he refore , s hoUld b e  t ha t  
of t he C -2 s c he dule , i . 3 . , 2 . 00 mills per kv:h . 
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ELECTRODES 

C arbon e le c t r o d e s  fo r e le ct r ic st e el furnac e s , or fo r e l e c t r i c  pi g iron 
furnac es , mus t  be s h i pped from N i agara Fa l l s . The quo t ed p r i c e s  on t he 
amo rphous c arb on , n ipple j o i nt ed e l e c trode , 17 i nc he s d i amet er and larger , 
are as fol lows per 100 pounds . 

Electrodes Pe r 100 
pounds 

C en t s  pe 1' 
pound 

Pr i c e s  f. o . b. N i agara !i'al l s  
Fre i �ht to  Port l and * 

Total c o s t , de l ivered 

J6 . 50 
1 . 19 
? . 69 

6 . 5  
L l9 
? . 6 9 

'*ll·:l nimum shi pment 45 .000 pound s ; for 3 0 , 000 min imum , 
rat e  i s  )1 . 60 . 

THE FOSS IBLE SBTUP "'OR 4. PORTWT!) STE:!!:L TlfORKS 
AND:ROILING �"ILL 

--- ---

-- -

Capac it y .  Fa� con si derat i o n  of the e con omi c s  o f  a s t eel plant i n  t he  
Co lumb ia River are a , i t  i s  proposed what t he plant have a c apac i ty of 
180 , 000 long t ons of f in i shed ro lled steel produc t s , of whi ch 100 , 000 t o ns 

are black plat e fo r t inning , and 80 , 000 t o ns are black s hee t , merc hant and 
re inrorc i n �  bar , s t ructura ls , and pos s ibly wire rod f or wire manufa c t ure . 

Table 2 2  

Propo s e d  Capac i ty o f  e. Port land Steel "'1orks and 
Roll ing M i ll ( in long tons of 2 2 40 pounds } .  

Pac i f i c  'Market Iltd icated Proposed 
De f i c i ency Product Defi c i ency* Capac i t y  

( tons ) ( t ons ) 
Tinplat e 3 6 2 , 000 100 , 000 
She e t s  1 60 , 000 � 5 , 000 
Bars , rods 110 , 000 10 , 000 
Structurale 170 , 000 30 , 000 
fJast ings 5 , 000 

P•oposed capac i ty 180 , 000 

In�ot r e qu i r eme nt : 2 b0 , 000 
Pi � Ir on 55"1. 160 , 000 
Scrap Iron 4.51o 1 3 2 , 000 

Per�ent of 
Defic i ency 

( tons )  
27 . 6  
2 1 . 9  

9 . 0 
1? . 6  

2 2 . 4 

* Requ irement o f  Pac ifie ��arke t n o t  met by Pac i fi c c o ast pr oduc t i on . 

47 
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Wh i le t he above t onnage s a r e  s et for t h  f or t he purpo s e  of de a l i n g  wi t h  a 
c o nc r e t e  pro p o sal , i t  i s  qui t e  pr obable t hat ot her c omb inat ions of pr oduc t s  
o r  t onnage s may be more su i t e d  t o  t he working out o f  a de f i n i t e  e nt erpr i s e . 
The t inplat e n e e d s  of the Pac if i c  marke t  may j u s t i fy c o n f i n i ng t he e nt i re 

plant t o  t hi s  produc t , p r ov id e d  suit able arrangement s would be made w i t h  t he 
princ i pal c onsume r s , Amer i c an C an C o . and C ont in ent al C an C o . ,  t o  supply 
the ir ne e d . Th is i nv o lv e s  que s t i on s  of p o l i c y , pre s ent c on trac t ual r e l at ions 
or f i nanc i a l  t i eups , t he nat ure o f  wh ich t he wr i t e r  ha s mad e  n o  att empt to 
d i s c ove r , and cannot pre sume to ant i c i pat e . On t he other hand the t ot al 
t o nnage mi ght be d iv i d e d  among t he var i o us ot her produ c t s  i nc ludi ng s ke lp f o r  
p i p e  manufac t ure , or r a i l  and t rac k mat e r ial , f o rge d  bal l s  for ba ll m i ll s , 
plat e and shee t , s t ruc t ura l s  and bar . 

In cons i d e rat i o n  of t he type of product and t h e  t onnage po s s i b le , i t  

s hould b e  borne in mind t hat t he C o lumb ia R iver are a , o f  whic h Port land i s  
t he hub , has n o  s t e e l  c apac ity o t her t han c a s t ings plant s  and fabr i c a t or s , 
and t hat t he normal rol led s t e e l  market of a � ow i ng i n du s t r i al � re a , c h iefly 

bars , struct ural s ,  s he e t s , p ip e  a nd c a s t i ngs , would be supp l i e d  and po s s ibly 
c ont rolled by t he propo s e d  plant . Thus ,  what ever t he fu ture of t he �re a  may 
be , a plant now ent e r in g  the f i e ld woul d be in t he be s t  po s it i on to pro gre s s  
and ma i nt a i n  it s p o s it ion in t he loc al marke t , wh i l e  ga i n i ng a f oot hold i n  t he 
more d i s t ant d ome s t i c  and export market s .  

The i ngot c apac it y f or t he propo s e d  s t e e l works wo ul d  be 2 60 , 000 l o ng 
t o ns , as suming 89 perc ent c o nve r s i on from p i g  i ron and s c rap , for wh i ch ga s 
and o i l  f ired ba s ic open he arth furna c e s  would be re qu i re d . If s t e e l  c a s t i ngs 
or alloy st e e l s  were c o ntemp l at e d  s ome t onnage m i ght be c o nvert e d  in t h e  
e l ec t r i c  furna c e . 

It i s  unl ike ly that more t han 55 p e r c e nt p i g  i ron would be used in the 
furnac e c harge , wh i c h  would i nd i c a t e  a re qu ir ement of 160 , 000 long t o ns 
annually . The min imum s c rap i r on usage wo ul d  be ab out 45 p er c e nt or 132 , 000 
long t o n s  annu ally a s  c ompared w i t h s ome 37 5 , 000 t o ns export e d  i n  1938  from 
Pac i f i c  C o a s t  c u st oms d i st r i c t s . 

�� o p o s s i b i l i t i e s  ex i s t  for obt a i n i n g  t ha nec e s s ary p i g  i ron f or the 
works : ( 1 )  s h i pment from t he C o lumb i a  S t e e l C o . plant at Pro vo ,  Ut ah , by 
ra i l ; and ( 2 )  e s t abl i s hme nt of a c oke ov e n  and pig i ron p lant t o  operate 
i n  c onne c t i o n  w i th t he s t e e l  works . 

l .  Should Un i t ed St at e s  St e e l  C o rporat i on or i t s Pac i f ic C oa st sub ­
s i d i ary b e  int e r e s t e d  ;in expand i ng i t s c apac i t y  int o t he Port land area , 
t he logi c a l  move would be t o i nc r e a s e  the c apa c i t y  of t he Pr ov o  plant by 
add i t i on or a s e c ond blast furnac e and t o  shi p i t s p i g  ir on by ra i l  t o  
t he Co lumb i a  �ive r . Thi s  would i nvo lve a transport at i o n  c o s t  of $5 . 5 0  
p e r  long t o n l a i d  1 �nn , but would b o  preferable from t h i s  c ompany ' s  v i ew­

po int to d ev e l o p i ng a fore i gn ore s our c e  and s hi pp i ng ore i n  by wat e r . 

?rom every po i nt of v iew Un i t e d  St a t e s  S t o e l  s ho uld. f in d  suc h an 
operat i on d e s i r a bl e ,  s inc e it ha s no $ t e e l  c �pac i t y  nor t h  of t he 



St e e l Indu s t ry  

Sa n  Franc i s c o Bay ar ea , a nd c ould we ll aff ord t o  e s t ab l i s h  i t s e lf ne ar Por t ­
land , not only to bri ng i t s Pac i f i c  C oa s t  c apac ity up in thos e pro duc t s in 
wh i c h  t he Pac i f i c  Market is def i c i e nt , but to move c lo se r  to a deve loping 
Northwe s t  marke t t o  whi c h  it now mu s t ship fr om C al if orn i a  or from t he 
><:a s t ern St at e s . 

2 .  Should Be t h l e hem St e e l  C orporat i on b e  int e re s t e d , i t  s hould c on ­

s i d er i nc r e a s ing i t s To fo , C h i l e , operat i o n , a dd i ng add it ional o r e  b o at s , 

and e s t ab l i s hi ng a p i g  iron plant in c onne c t io n  w it h  a s t e e l works i n  t he 

C o lumb i a River are a . Sinc e t h i s  c ompany ha s now no Pac i f i c  C o a s t  s our c 3  
o f  p i P:  i ro n  for i t s Seat t le , San Franc i s c o and Lo s Ange l e s  s t e e l works , a 

furna c e  at Por t l and would supply a n  ex i s t i n g  ne e d , wh i l e  a C o lumb ia River 
s t �.;J e l  work s would supplement it s Seat t l e  plant i n  supply ing t he Nort hwe s t  
w i t h s t e e l , and prov i de it s Pac i f i c  t inpl at e market w i t h  a s ource of supply 

c lo s e r  t han t he Sparrows Po int p l a nt at Balt imore . It s ret ur ni ng ore 

boat s would c arry pig iron , s t e e l and lumber t o  C al i forn ia ,  and po s s ibly 
C a l i f o rn ia fue l o i l  t o  South -�eri c a n  po i nt s . 

The c orp orat i on would a l s o  have available low - c o s t  Bonnev i l le powe r 

f o r  i t s  r o ll in g m i l l , and c ould go into t hs pr oduc t i o n  of ·· • Be t hani z e d "  

or e le c t ro - c oa t e d  wire f or t h8 we s t e rn and e xport marke t , b y  e s t abl i shing 

a w i re plant and purc has i ng it s z inc c onc Gnt rat e s  from w e s t ern mi ne s . 

3 .  An independ e nt produc or vm uld have t o  dev;3l o p h i s  own ore s o ur c e , 
and ac qu ir 2 t h•3 Sc app o o so l imon i t e  or co t o  supply hi s p i �;  iron plant . Thi s 
wouli i nvolve a large i nve s t ment i n  e qu i pp i ng anri d e v e l o p i ng t he mi ne s , 

bu i ld i n g  ors doc ks , o re b oa t s , a nd unloa d in g  d o c ks fo r the traff i c . 

Bo t h  t he inde p e nde nt and t h·_o Be t h l ahem S t o e l  C o rporat i o n  would have 

t o  a c qu ire a coal pr operty and i n s t a l l  c ok i ng ov e ns , wh i l e  U .  S .  St ::J e l  

w i t h  i t s b last furna c e plant a lr oarly i n  ope rat i o n  i n  Pr ovo , Uta h , wo uld 
be c :J n c ? rn8 d o nly w it h  incr o a s ing it s c apac i t y there . 

D i s c us s i on of t he P i g  Ir on Ple.nt . · 'T'he pr i nc i pa l fac t or wh i c h  ha s  r e ­
t arded t he d eve lopme nt o f  produc i n g  c apa c i t y on t he Pac i f i c  C o a s t , whi l e  
t h ?  ns e d s  f o r  i ro n and s t e ,J l  h� v e  bOJ e n  s t e fl.d i ly expand ing , ha s  b e e n  th,'J 

pro b l em of c ok i n �  c oa l of t he u sual qua l i t y  d e s i re d  f or t he bla s t  furnac e .  

Wh i l 2  c oal r e s o rve s amount t o  b i ll i on s of t o ns i n  '.\re s t r:; r n  iHashin gt on betwe r:; n  
t·he C o lumb i a  R i ver and t he C anad ian bo rd e r , the a s h  c on t e nt i s generally 
h i gh and t h e  grad e is largely non - c o k i ng l i gn it i c to b i t uminous . P i e r c e 

C ount y ,  Wa shi ngt on ,  h3.S b i tumi nous c oa l  of c ok ing grade , wh ic h ,  though r e ­
qu ir ing wa s h i ng t o  br in g t h e  a s h  d own t o  a s  l ow a s  10-14 perc e n t . i s  
neve rt he l e s s su itable f or b l a s t  furnac ::J c o ke whe n c oked in by - produc t ovens , 
a s  demon s t rat e d  by a c t ua l  t G s t s  in st andard s i z e  ovens . * 

Es t <J.bl i s hme nt of a bla s t furna c e  on t he Pac i f i c  C oast to  ope rat e w i th 

Pierc e C ounty c oke , therefore , i s  a metallurgi c a l  po s s ib i l i t y , t hough t he 

c os t  of c oke at t he ovens w i ll be h i gh3 r t han t h'l t  in t he Pit t s burgh d is t r i c t , 

or at t he Provo , Ut ah , pl ant , due t o  h i gh c o s t  m i n i ng and the nec e s s ary 

* Renort t o  t he Puget Sound St e a l  C omp s.ny on 1.�i lke s on cmd F a i rfa x -Wash ingt o n  
f: oq l s  b y  C h i c ago By-Produ c t  C o k ·3 C ompany , C hi c ago , Ill . , July 1 - 8 , 1 9 2 5 . 
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washing t o  re duc e t he ash c ont e nt . �he Port land Gas & C oke C o . , wh i c h i s  
pr oduc in� ordinary c oke from p e t rol eum r e s idues , i s carry ing s ome r e s earch 
to d e t e rmine t he feas i b i li ty of pro du c ing c o ke with texture and o t her qua l ­
i t i e s  ac c e pt ab le f o r  blast furnac e us e s . 

C ons i d e r i n g  t he hi gh c o s t  of c oke , hav ing t he nec e s s ary st ruc t ural 
s t r e ngth t o  be s u i t ab le for blast furnac e  sme l t ing , t he p o s s i b i l it y  t hat 

.. e le c t r i c  power mi ght be e c onomic ally sub st i t ut e d for t hat part of :. he c oke 
used i n  fus i ng the c har ge has b e e n  explored . A s t u dy i n 19 3 6  i nd i c at ed t hat 
e le c t r i c  sme l t ing would be e c onomi c a l ly fe as i b l e  prov ided s eas o na l  power 
c o uld be obt a i ne d  for 1 mill per KWh . , or f i rm power for 1 . 5  mills per Kwh . , 
t he i nd i cated pr o duc t i o n  c o s t  be i ng about $2 1 . 00 per l o ng t on w i t h  labor c o st 
ave ragi ng l0 . 5 0 per hour . . �,lfit h  a f i rm p ower rat e of 1 . 6 5 m i l l s  t he c o s t  of 
power per t on o f  pig i ron would be inc r e a s e d  about $0 . }0 ,  whi l e  wit h t he 2 . 00 
mill rat e t he i nc r e a s e  would be about $ 1 . 40 per t o n of p i g i r on . 

Est imat e d  C o s t of Bla s t  Furna c e  P i g  Iron . A blas t furnac e c oul d be 
lo c at ed at any point in t he Port land ar e a su i t a b la fo r t ransportat ion t o  
obt a i n low e s t  c o st of c oal and l ime s t one del ive ry .  It c o uld b e  s u i t ab ly 
l o c a t e d  f or runn ing a p i pe line f or c oke ove n gas t o  t he c i t y  of Por t land 
for d i s po s a l  t hro ugh t he c i ty gas ma i ns , and f o r  de l iv e r i ng c o ke from the 
ovens to t he c i t y f or s a l e  t o  d ome s t i c  c onsume r s . 

As s uming a p i g  iron r e qu irement of 1 6 0 , 000 long tons , t h e  e s t imat e d  c o s t  
o f  product i on i �a 5 0 0 - t o n  b l a s t  fur na a e  i n  t he Por t l and are a would b e  a s  
s hown be low , pe r long t on o f  ba s i c p i g  iron : 

Table 2 3  

Es t ima t e d  C o st o f  Pr oduc t i o n  of Bas i c  P i g  Ir on at a 
Lo c at i on ne ar Port land ( pe r  long t o n  of 2 2 40 pounds ) 

Amount Uni t  
Valu e 

( t ons ) 

Ore mixt ure , long t ons 1 . 42 $5 . 40 
C oke , s h ort t o ns 1 . 00 6 . 70 
Lime s t o ne , short t o n s  0 . 46 3 . 5 0 
Labor 
Ra l in ing 
Al l ot her c os t s 

'!'lotal plant c o st 
By-produc t  c r e d i t  
Net p lant c o s t  
Ove rhead and c ap i t a l  c harge s  
Tot a l  e s t imat e d  c o st p e r  long t o n  

"' Inc lud 1 ng c os t  of mangane s e  or e add 1 t ion . 

To t a l  
C o s t  

( pe r  t on )  

�8 . 7 0 *  
6 . 7 0 
1 . 60 
1 . 6 0 
0 . } 0 
1 . 70 

$ 2 0 . b 0 
0 . 85 

$19 . 7 5 
2 . 00 

$2 1 . 7 5 

To f o  ore i s  used as t he bas i s  at a c o s t  of $5 . 40 p e r  long t on or $0 . 0818 
per long t o n  un i t  d e l ive r e d . I f  Ore gon o r e  w e r e  u s e d  exc l u s i v e ly at a del iver­
ed c o s t  of $ 3 . 3 0 p e r  long t on o r  $0 . 07 5 5  pe r lo ng t on un i t  t he o r e  c o s t  would 
be reduc ed t o  $7 . 60 per t o n  of p i g  i ro n , but t he highe r c oke and l ime s t on e  
us age re qu i r e d  for t he lower grade o re off s e t s a ny  s av i ng here . 
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The c oke c os t  as sume s  a c oke oven plant a longs i de t he b las t furnace , w i t h  
Pi erc e County c oking c oa l  be in� re c e ived b y  ra i l  a t  a t otal c o st of $5 . 95 
�e r t on la i d  d own , unde rf ir i ng ovens w i t h  bla s t  furnac e  to p ga s e s , c harging 
t ar and c oke oven gas to t he open heart h  de partment , and s e l l i ng t he s urplus 
oven gas f or d ome s t ic u s e  in t he Port land gas ma i ns . 

�e by -produ ct cre d i t  i s  t he surplus t op gas of the blast furna c e  
c a l c ulat e d  a t  5 7 , 500 cub ic fe e t  of 9 2  B . t . u . heat c o nt e nt pe r cu b i c foo t 
c harged to t he c o ke ove ns , and ot her department s ,  at 16 c e nt s per m i l l i o n  
B .  t .  u .  

Est imat e d  Cost o f  El ec t r ic Furnac e P i �  Iron . The e le ct r i c furnac e ,  
wh i l e  not be i ng used i n  t he  Uni t e d  St at e s  for p i g  ir on produc t i o n , i s  suc ­
c e s s fully operat ing in Sweden and N�rway whe r �  wat e r power i s  c he ap and 
coke c o s t  i s  h i gh . It s ut i l i ty in t he Port land are a w ould depend ent ire ly 
upon t he rat e ava J l ab le for power , a 1 . 5  mi ll �er Kwh . f irm power rat e be i �  
about t he max imum t hat wou ld b e  e c onom i cally pO'

'
s s i ble f or e l e c t r i c  i ron 

sma l t i ng w i th t he pre s ent Swe d i ey h  or Norwe gian furnac e .  

�he c harac t e r i s t i c  o f  ele c t r ic sme l t ing i s  t he sw� l l  un i t s  and t h e  re ­
sulti ng fl ex i b i li t y in pr o duc ing varying analy s i s  iro ns , but . as th�s is un­
ne c e s s ary f or t hs produc t i on of bas ic s t e e l �aking i r on , i t  woul d hav e no 

s p e c ial advant a ge i n  t he propos e d operat ion near Port l and . 

Pro duc t i o n  of 160 , 000 t o ns of p i g  i ron year ly-·-ivould requ i i'e approx ima t e ­
l y  45 , 000 k i lowat t s o f  power and a p lant o f  ten 5000 Kwh . f urnac e s . Powe r 

required average s c l o s e to 2 400 Kwh .  pe r ton of bas i c  p i g  i r on , and up t o  
3000 Kwh .  whe re h i gh s i l i c on foundry i rons are p r oduc e d .. Electrode c onsumpt ­
i o n  d e pends upon t he power input ana furna c e  t: Ond i t i ons , but may be plac ed 
at  2 0  nound s per t on o f  pig iron f or t he Soderbe r g  type e le c t rode t hat i s  
i n  genera l use i n  the S c a nd inav i a n  furnac e s . 

Of th e two types of furna c e  i n  u s e , t he Norwe g i an  S p i gerverk or 
Tysland -Ho le p i t  type of furnace wou l d  be mo s t  su i t e d  to t he Por t l and area , 
as it i s  des i gned for t he use of c oke bre e ze i n  the c harge , where as t he 
Swe d i sh shaft t ype , in appearanc e l ike t he b l a s t  furna c e , i s  de s i gned for 
c harc oa l a s  the reducer .  

As t he e l e c t r i c  power i s  the s our c e  of h e a t , and c arbon i s  us ed only 
f or r e du c t i o n , t he c oke use d i s  le s 3 t han half t hat required in t he blast 
furnac e ,  t he amount b e ing dependent uno n t he grade of p i g iron and t he t ype 
of ore , a s  we ll as upon the furna c e  c ond i t ions and the o omp o s i t ion of t h e  
e x i t  gas . It w i l l  u sually t ake 850 t o  900 pound s of c oke or c har � o al per 
long t on of p i g iron .  E i t he r  magne t i t e  or hema t i t e  c an be sme l t e d . 

Table 2 4  i �  an e st imat e of t he c o st of e l ec t r ic sme lt i ng in a p i t  type 

furna c e  us in g t he same ore a s in t he blast furnac e c o st e s t ima t e  w i t h  a 
re c ord of t he c ost ot produc t i on of bl a s t furnac e p i g  ir on in the Ea s t e rn  
Pennsylvani a  fi e+d for c ompar i s on .  
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'T'able 2 4  

�s t imat e d  C o s t  of Bas i c Pi g Iron Pr oduc t ion at Port land 
by E le c t r i c  Sme lt i ng ,  TJs i ng Chi le Ore s  ( per lo ng t on } . 

C o s t  of Bas i c  East ern 
Un i t  Pig Ir on Penns ylvania 

It em C ost Amount 'fli th Power at Maryland 
1 . 65 mill s F i e ld** 
per Kwh . Ye ar 19 2 9  

Mat e r i al s 
Ore mixture $) . 40 1 . 42 $ 8 . 7 0 *  $8 . 2 3 

Flux 3 . 50 0 . 2 8 5  1 . 00 0 . 47 
C oke *** 5 . 90 0 . 4 2 6 2 . 5 1 5 . 9 0  
Power , Kwh . - 2 400 3 . 9 7 
'!:le c t rode s * * * *  0 . 05 20  L OO 

Tot al mat e r i als il7 . ltl �14 . 60 
Plant c ost 

labor and supe r int endenc e  � 2 . 7 0  
Repai,Ps , other expense 0 . 85 

Total Plant c os t  $ 3 . 5 5 i 2 . tl0 
By-product credit 0 . 9 5 0 . 89 

Net plant c ost � 2 . 60 i? 1 . 9 1 
F ixed c har ge s 2 . 11 2 . 41 

Tot al c o s t  p e r  long ton of 
electric  p i g iron } 2 1 . 84 H8 . 9 2 

Ore Analys i s  P i g  Iron Analys i s  

\ Yerc e nt ) 
Iron ( F e } I ( Perc ent 1 

Iron { Fe } 66 9 4 . 0  
Alumi na ( Al20 3 } - - Carbon ( C )  3 . 7 5 
S i l i c a  ( S i02 ) 2 . 0  S i l i c on ( S i )  0 . 9  
Pho s phorus ( P )  0 . 7 Pho sphorus ( P ) 0 . 1  
Sulphur ( S )  - Sulphur ( S )  -
Mangane s e  ( Mn ) 0 . 2 2 Mangane s e ( M n )  l . 7 5 

Inclu d ing c o st of Hangane s e  ore a dd it i on . * 
** 

*** 
Blast f urnac e c o st s f or 7 89 , 2 82 long t o n s  o f  f oundry iron 19 29 - 19 30 . 
Cheaper c oals c an be used fo r ele c tr i c furna c e  c oke , as s t ruc t ural 
st re ngt h is unne c e s s ary . Thus t he c oke c o st i s  lower than the furna c e  
grade for the blas t furnac e .  

**** Unit cost i s  f or Soderberg e l3 c t r od e s .  If preformed carbo n e lec trode s 
are used the c o st would be l0 . ) 4 add it ional . 
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OWing t o  t he large amount of s la g  prod uc ed w i t h  low- grad e ore s i t i s  
de s i rable i n  e le c t r ic smelt ing t o  us e o r e s  o f  6 0  perc e nt ir on or ov er i n  o rd e r  

t o  k e e p  t he hea t  lo s s e s  and t hus t he p�Ner c ons umpt i on d own  t o  a re a s on able 
p o int . For t hi s  reason t ha h i gh - �rade C h i le hemat i t e  o r  magnet it e ore s 
are preferab l e  t o  t he lower grade Co lumb i a  C ount y , Ore gon , l imonit e or e s  
alt hough mixtur e s  o f  t he two would b e  s a t isfac t ory a s  a furnac e c har ge . 

.53 

The above c o s t  e s t imat e i s  va l id for t he a s sumed c o ndit ion s  o nly . The 

probab l e  c o st will be poss ible of e s t imat i o n  only v;hen c e rt a in of t he f a c t o r s  

as t o o r e  supply a nd grade , flux and fue l , and plant locat ion can be more 

ac c urat e ly f ixed . The c os t s a s s ume d  are b e l i eved t o b e  re as o �bly expe c t able . 

Tho St e e l  Plant -- - ---

The s t e e l  works propo s ed for t he Port land ar3a would r e quire an annua l 

out put of about 2 60 , 000 long t o ns of i ngot , c hi efly ba s i c open he art h ,  w i t h  
a small t onnage of el ec tr i c ingo t  f or r0f i ned or a l l o y  st e e ls and c a s t i n gs .. 
S ome d is c u s s ion ha s ari sen as t o  t h3 pos s ib i l ity of a plant us ing e l ec t r ic 
furnac e  c onve r s ion f or the t ot � l  t o nnage , but t h i s c an be e l im i nat ed w it h  a n  
i nt e �a t e d  operat i o n  of t he type he r ,3 i n c on s i d e rrsd . From t he v i ewp o int of 
fu e l  c os t  a lone , t he lowe s t  c o s t  pr oba bly ava i l ab le f or el e c t r i c power would 
be about 48 c ent s per mill i on B . t . u .  qt 1 . 65 mi ll s per Kwh .  as c ompared t o  
1 8 . 5  c ent s for fue l o i l , a nd l e s s  f or p i g  i r on furnac e to p ga s e s . Obv iou s ly 
t hen , use of t h':l ·3 le ct r i c  furnac e in t he Por t land a r e a  would be c onf i ne d  to 
t he ref i ning o f  st � e l  f or pr odu c ing t he h i ghe r grad e s  o f  s t o e l a n d  s t e e l  
a lloys , a s  i s  d on'3 i n  ot her s e c t i o n s  o f  t h e  c o untry . No furt he r  c o ns iderat ion 
ne e d  be given to t ho e l e c t r i c  furn a c e  e x c e pt e s  aux i l i ary equ i pment . 

Fue l for t ho St e 0 l  Plant . In p ro v i d i n� t he fue l  r e qu i reme nt s f o r  t he 

s t •e "l l  works 'lnd roll i ng m i l l , i t  i s  prob a bl .::J t hat c o ns iderab le fue l o i l  w i l l  
be ne c e s s ary t o  supplement t he p i g  i ron f urnac e  t op ga s e s  and t he c oke ove n  
by-pr oduc t  gas � nd t ar . 

The Augus t 1 9 40 po st ed pr i c e  of fu e l  o i l  at the o i l  c ompany d o c Ms on t h e  
W i l l amet t e  Rive r , Nort h Port land , is �1 . 10 per b arre l of 42 gallons , about 
3 3 6  pound s , ave rag ing 18 , 5 00 B . t . u .  per pound or 6 , 2 1 6 , 000 B . t . u .  per barre l .  
If tho s t e ·J l  works i s  loc a t e d  neg_r Por t l and t h e  max imum c o s t  o f  b":irging t o  

t he work s  wou l d  b e  $0 . 05 per barre l , re su lt ing i n  a t ot a l c os t  of $1 . 15 p er 
barre l or �0 . 185 per m i ll ion B . t . u .  of t hermal valu:::J . 

Us i ng Bla s t  Furnac e .  Out of a t ot al of approxima t e ly 2 4 , 000 , 000 B . t . u .  
i n  t he 2 000 poun d s  of c oke c harged t o  t he b l a s t  furnac e pe r t o n of p i g  iron 
pr odu c e d , a b out 4 8  p e rc e nt or 11 , 500 , 000 B . t . u .  is wit h:ir awn fr om t he fur­

n a c e  in t he top g a s e s , a nd us e l  in und e rf iring t he c oke ov e ns , f ir i n g  t he 

hot b l a s t  s t ove s , as we l l  a s  in s t 8 am gener� t ion f o r  dr iv i ng t ho blowi ng 
e ng ine s o r  turbo blowe r s  for t ho b h s t , t ho surplu s b·2 i n g  c o nve r t e d.  t o  
e le c t r i c power in  turb o gGnerat or s .  Thu s wit h t he fu el requirement s o f  t he 
p i g  i ron p lant and c oke ove ns t ak�n c a r e  of , t h e  remaining needs of t he 

open heart hs , s oakin� p i t s and heat in� furnac e s mus t be t aken c�re of by the 
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t ar a nd c oke oven gas of t he c oke plant , or by fuel o il . 

S inc e t he c o ke ove ns w i ll be re qu ire d t o pr odu c e 172 , 000 t ons o f  fur nac e 
c oke and s c re e n i ngs annually from a bout 2 4 6 , 000 t ons of Pi e r c e  C ounty c oking 
c o a l , t here w i l l  b e  avai lable annually 2 , 700 , 000 , 000 c ub ic f e e t  o f  ove n  ga s  
ave raging about 5 60 B . t . u .  p e� c ub i c f o o t  de benzol i ze d , o r 11 , 000 cub i c  
f e e t  pe r to n o f  c o al c oked . 

The open heart h requ i r e s  5 , 000 , 000 B . t . u .  more or le s s  per l o ng t o n  o f  
i n,cw t  pr o duc t i on ,  or a t o t a l  of 1 , "300 , 000 m i l l i o n  B . t . u .  for t he year ly 
produc t i on of 2 60 , 000 lon g t o ns . Th i s  i s  abo ut 7 3  pe rc e nt of t he t herma l  

c o nt e n t  o f  t he c oke ove n  ga s  and t ar ava i l ab le . 

Howeve r , a s  t he ove n ga s mi ght be sub s t ant ially sold t hrou gh t he c i ty 
ga s ma i ns at a pr i c e  in e xc e s s of t he value o f  fue l o i l  of equ ivalent t he rm­
al c o nt ent , it wo uld be pre ferab le t o  s e l l  t he ga s and buy o i l , a nd therefore 
t he open he art hs and he at inp furna c e s  should b e  c harged for the he at needed 
at t he rate of about $0 . 185 per mi l l i on B . t . u .  whi c h  is t he 19 40 fue l o i l  
va lue a t t l . l5 per b arrel de l ive red t o  a pla nt near Por t l and . 

Ds i ng Ele c t r i c  P i g  Iro n "Urna c e s . The p i c t ure i s  s omewhat d i ffere nt 
u s in� t he e le c t r ic furnac e fo r  p i g i ron pr oduc t i o n  as t he r e  i s  needed for 
reduc t i o n  o nly about 8 5 0  pound s  of c oke , w i t h ab out 10 , 400 , 000 B . t . u .  per 
t on o f  p i g  i ron out put , of whi c h  ab out 6 , 000 , 000 B . t . u . ,  o r  2 0 , 000 c ub i c 
feet of ga s of 300 B . t . u .  he at c o nt e nt per c ub i c  f o o t  pa s s  out in t he  t op 

gas . 

The c oke r e qu i r eme nt b e i ng only 7 0 , 000 t o ns from 100 , 000 t ons of c o al , 

t he tar and c oke ove n  gas will a l s o  be reduc e d , but as t here are no · hot 

b l a s t  st ov e s  to heat , and t he f ue l  ne e d e d  to underfire t he ov e ns and d r ive 
t he blow ing engi ne s is c orre spond ingly reduc e d , t he smaller vo lume and 

r i c he r  p i g  ir on furnac e t op gas e s  c an be d ivert e d  s ub s t ant ially to t he ope n 

hear t h  furna c e s  along w i t h  t he by -produc t c oke o ve n  ga s and t ar .  Thu s 
bot h t he c oke ove n s  and open hear t h heat requ i rement s would be t ak e n  c are o f , 
l e av i ng only t he s oak i ng p it and heat ing furna c e  fue l t o  b e  suppl i ed by 
pur c hase of fue l o i l . 

As in t he c a s e of t he blast furna c e  s e t up i t  would appear adv i sab l e  t o  

marke t t h e  c oke ove n gas and pur c ha s e  fue l o i l  f o r  b ot h t he open heart hs and 

he at i ng furnac e s  t o  supp leme nt t he p i g  i r on furna c e  t op gas . Thus t he ingot 
is c harge d  w i t h  5 0  p e r c e nt furnac e t o p ga s e s  a t  16 c e nts per mi l l i o n  B . t . u .  
and 5 0  perc e nt fue l o i l  at 18 . 5  c ent s pe r  mi l l i on , averagi n g 17 . 2 5 c ent s 
per m i l l i o n  B . t . u .  and the e l e c t r i c  fur nac e i s  c r ed i t e d  w i t h  6 , 000 , 000 
B . t . u .  i n  t he t o p gas e s  at 16 c e nt s per m i l l i on . The c o ke ov e n  w i l l r e c e ive 
t he marke t pr i c e  for it s by -product ga s . 

� s t imat e d  C o st of St e e l  Ingot . For purpo s e s o f  e s t ima t e  of t he pr obabl e  
c o st  at a Port land l o c at ion , a rat i o  o f  5 5 per c e nt p i g  i ron t o  45  perc e nt 

s c rap has b e e n  us e d a s  a bas i s , whi l e  t he ac t ual rat i o  on t he Pac i f i c 
C oa s t  i s  very muc h  lowe r ,  in s ome c a s e s  100 perc e nt s c r a p  i r on be ing us e d . 
The c o st o f  purc ha s e d  a nd mi ll s c rap and s c ale c harge d  t o  t he ope n hearth 
has been s e t  at $ 10 . 00 p e r  t on .  Lo c a l  s c rap s hould b e  o b t a ined at a lower 

f i gure wh i l e  s h i pme nt s f rom C a l i f or n ia may be hi gher . Fue l c o s t i s based 
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on 100 perc e nt fue l o i l . F lux e s  and r e f rac t or i e s  c o s t s ar e  based o n  c urre nt 

pri c e s . Labor wage rat e s  in t he Nort hwe s t  are generally c omparable t o  t ho s e  
o f  t he m i d -we s t e rn f i eld . C ommon labor i s  pa i d 4 0  t o  5 0  c e nt s  a n  hou r , whi l e  
t he s emi - s k i lled lab or in Nort hwe s t  i ndus t r i e s  re c e ive s 50  t o  6 5  c e nts an 
hour . On t he bas i s  o f  t he trend t oward bo o s t i ng wage s in the i ndus t ry , 
60 c e nt s  ha s b e e n  us ed as t he ])r ohable ave r a ge hour ly lab o r  c o s t  at Por t land . 

O t he r  i t ems are i n  l i ne w i t h  re gu lar pr a c t i c e i n  t he s t e e l i ndus try . 
Con s id e r e d  a s  a who l e  t he e s t ima t e  i s  an i nd i c at io n  of t he probab le c os t s  
r�t he r  t han a n  a c c urat e analy s i s  whi c h i t i s  no t  po s s i b le t o  make . It 

i n c l ud e s  o verhe ad a nd c ap it al c har ge s aga i n s t  a ll mat er i al s u s e d , hut do e s  
not i nc lud e t he s e  c harge s f o r  the s t e e l wo rks operat i o n , wh i c h  sh ould be 
added to arr i ve a t  t he over all c o s t of i ngot . 

Tab l e  2 5  

Es t ima t e d  C o st o f  Open He art h St e e l  Ingo t a t  a 
Port l and Plant , b a s e d  o n  19 37 C os t of La bor and 
Mat e r i als ( p e r  l o n g  t o n of 2 2 40 pound s ) . 

It ems f o r  Pr oduc ing 
St e e l  Ingot 

Mat er i al s  C o s t s  

P i g  Ir on 
S c rap , s c ale 
Fluxe s :  

L ime s t o ne 

Fluors par 

Ferro - a lloys 
�ue l o i l , ga llons or e quiv . 

Operat i ng  C ost s 

Lab o r  
Re l i n i ng , re newals 
Holds and s t o o l s  
Refract o r  i e s  
O t her i t ems 

Tot a l  Furnac e c o s t 

Amount 

( Lbs . ) 

1380  
1140 

2 10 
8 

34  

2 2 40 

Uni t  
Val ue 

( per t on )  

$21 . 7  5 

3 . 50 

c o st 
Pe r t on o f  

Ingot 

�13 . 40 
) . 45 

0 . 37 
0 . 14 
0 . .55 
0 . 9 3 

2 . 30 
1 . 05 
0 . 40 
0 . 45 
0 . 7 0 

$2.5 . 7 4* 

* For a charge nf 45 p er c e nt t o t a l  s c rap and 5 5  p e r c e nt p i g  i ron . 
Inc r e a s ing s c rap pr ov i d e s  r e du c t i on of i ngot c o s t  t o  a pr o b able 
m i n imum of �19 to $ 2 0  per t on .  

SUMMA ... !{Y AND C OFCLUS IONS 

The reader i s  referre d t o  t he f ir s t  page s  nf t h i s re p ort for t he s um ­
mary and conc lus i ons . 
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