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THE MINERAL IWJSTRY OF THE KFXAI-COOK I1VfiET-SUSITIU E G I O N  

W i l l i a m  H. Race 

The Kenai-Cook Inlet-Susitna Region is an area of about 44,500 square 
miles, Approximately 7 6  of it I s  mountainous. The remainder of the  region 
varies from tidal mud flats, through large meas of flat land, t o  lower foo t  
h i l l s .  The f la t  land and lower h i l l s  ere covered with dense stands of birch, 
spruce, and cottonwood. The climate varies from mild seacoast weather t o  
severe mountain weather. Average frost-free days vary from 34 to 175 per year, 
and average snowfall varies from 45 t o  149 Inches. The region is one of favor- 
able geology and structure fo r  the formation of ore, coal, and pet ro lem 
depoalts. Part of it has not been mapped geologically, and large portions 
remain relatively unprospected . Mineral production to 1961 amounted t o  ap- 
proximately 75 minion  dollars. 

Mineral development of the region i s  largely dependent upon new deposits 
be in^ found. Vigorous exploration i s  needed. The presently known deposits, 
other than petroleum, appear marginal or submarginal, though most of them 
have not been f i l lydeveloped.  Modern sc i en t i f i c  prospect ingwil luncover  - 

more deposits, and improved transporbation wfLL place the regionf s minerals 
i n  a better position to compete economically with similar comodities'now 
being marketed i n  t h e  Pacific R i m  Countries. Much of the region is within 
50 miles of r a i l ,  sh ip ,  and truck transportation. There are @equate sources 
of labor and supplies w l t h i n  the region. Taxes are ng higher than i n  the . . .  

other states, and tnducements to new Lnaustyy are offered by State  tax l a w s .  



This i s  the first regional repor t  published by the Division of Mines 
and Minerds.  It is hoped t h a t  similar repor t s  of other regions of t he  S t a t e  
can be presented i n  the f i t w e  with the aim of providing useful  background 
information which w i l l  help and encourage mineral development, and add t o  the 
general intereat i n  Alaska. 

The Division maintainstan o f f i ce  and laboratory within the region at 
Anchorage. Anchorage personnel present ly  include a Mining Engineer, Coal Mine 
Inspector, Petroleum Engineer, Petroleum Geologist, Assayer, and Clerk-Steno- 
grapher. The Division was created by l a w  t o  promote the  miner@. industry, to 
provide f o r  the  safety of miners, t o  assist miners and prospectors, and protect  
investors i n  the  mineral industry. The Dfvision has the  responsibi l i ty  of 
co l lec t ing  and disseminating informstion r e l a t i v e  t o  the  mineral resources, 
mines and mineral p ro jec t s  of the State ,  and. has charge of t h e  adndnistration 
of the l a w s  with respect  t o  all kinds of mining and petroleum operations. It 
i s  a l s o  responsible for safety i n  t h e  mlneral industr ies .  The Division and 
i t s  predecessors under T e r r i t o r i a l  s t a tu s  have invest igated prospects and 
mines f o r  over 45 years. 

The U. S. Bureau of Mines presented t h e  f i r s t  regional report  i n  1958, 
i . e . h e a u  of Mines Inf o m t i o n  Circular  7844. Southeastern Alaska ' s Mineral 
Industry. T h l s  repor t  I s  s cooperative projeci under a formal agreement with 
t he  U.S.B.M. f o r  the mutua l .  exchange of infornet ion.  The h r e a u ,  through i t s  
field and laboratory work i s  aiding i n  the search f o r  new minerd  deposits, 
and has been ~ c t i v e  i n  t he  State f o r  50 years. 

The U. S. Geological Survey has been active i n  Alaska f o r  over 65 years, 
making topographical and geological maps, and invest igat ing various mines, 
depostts ,  and areas. 

The three  agencies have m i t t e n  reports  of their individual investiga- 
tions, most of which have been made publ ic  and are t o  be found i n  many l i b r a r i e s .  
The Division, i n  each of its regional reports,  tntends t o  co l l ec t  selected 
information available from these and other sources on individual. deposite, 
areas, and fac tors  affect ing the mineral industry i n  the  region, and t o  present 
it under one cover. 
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PHYSICAL mms 

Location and Size 

The Kenai-Cook Inlet-Susitna region encompasses approxbmtely 44,500 
square m i l e s  i n  south-central Alaska, The area i s  contained, generally, be- 
t w e n  longitudes 1%"~ t o  15b0W and l a t i t udes  $ 8 " ~  t o  6 4 " ~ .  The boundary on 
the ea s t  i s  t h e  drainage divide separating the Cook Inlet-Susitna basin-from 
the  R i n c e  W i l l i a m  Sound and Copper Nver basin. Western and northern bound- 
aries extend along the c re s t  of the Aleutian and Alaslca Ranges from Mt. Douglas 
on t he  south t o  Hess Mountain on the north. The southern boundary i s  the  
Gulf of Alaska. See Figure 1. 

C l i m a t e  

Although the  region borders tidewater, t he  c l imate  resembles that of 
In te r ior  Alaska, due t o  t he  fact that the  Chugach bfountains t o  the east  prevent 
t he  stoms of the  Gulf of Alaska from reaching the  region. The Kenai Peninsula 
experiences milder weather whereas t h e  northern area experiences severe w i n t e r  
weather conditions. Winter usual ly  extends from mid-October t o  mid-April and 
consis ts  of cloudy, mild weather a l te rna t ing  with c lear  cold weather. Summer 
usually l a s t s  from June through early September. The l a t t e r  portion of t h i s  
season i s  marked by wet, cloudy weather which accounts fo r  nearly b percent 
of the  annual p recfp i ta t ion  i n  some areas. A t  higher a l t i tudes ,  wide devia- 
t ion from no& temperature and precipi ta t ion can be expected. 

General cUmatic data For the Kenai-Cook Inlet-Susitna region are shown 
i n  Table I. 

Topography 

The Kenai-Cook Inlet-Susitna region is co~lposed of areas of varying 
r e l i e f .  The Kenai Peninsula i s  about b$ flat land Kith an elevation of l e s s  
than  1009 f e e t .  1'hPs area  i s  composed of grass land w i t h  a few large lakes and 
many small lakes and mnmps. There a re  dense stands of spruce, cottonwood and 
birch i n  t he  better-drained lowlands, The remainder of the  area i s  composed 
mainly of t he  Kenai Peninsula Mountains, which are the southerly extiension of 
the  Chugach-Talkeetna Mountains. 

Sections of t h e  Susitna, Matanuska and Knik Rivers follow braided courses  
over extensive sand and gravel f l a t s ,  which are flooded during periods of high 
water. Low swampy areas along these r i ve r s  are similar t o  the flats of t he  
Kenfti Peninsula. 

Upper valleys of the Susitna River and its tributaries nave been covered 
by t a l u s  slides and glacial debris; many areas are modified by post-glacial  
drainage changes, leaving benches above t he  present water course. The low- 
lands extend t o  t h e  f o o t h i l l s  of the Alaska Range and Talkeetna Mountains. 
The f o o t h i l l s  are  generally smooth i n  outl ine and covered with low bushes, 
moes and scat tered groves of spruce, w i l l o w  and birch. In some areas, upland 
plains are found between the  foothills a d  the mountains. The mountains cover 
about 7& of t h e  region. They contain rug ed peaks, glacier f i l l e d  valleys, 
and sharp ridges. For this reason nmch o the  axe8 remains relatively un- 
explored, 

B 
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Table I - General Climatic Data, Kenai-Cook Inlet-Susitna Region 
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I 
i .  

Elev. Yrs. of Mean tenrperature Average Average Average Frost -free Period 
Stat ion ( feet ) Record (degrees F) Annual Anrmal U s t  Temp. F i r s t  Temp. 

Jan. July Annual Rrecip. Snowfall Length of 32' of 32O 
( inches ) ( inches ) ( day. in Spring in Fall 

Anchorage 134 29 12.9 57-3 35.2 14-54 60 115 h~ 19 Sept. ~ 
Camen 2 9  3 1.5  58.5 3.0 26-05 2l - 21 - 2/ 

Curry 544 6 E . 2  58.7 34.9 43.66 149 95 E . ~ Y  30 S e e .  2 

Matanuska 
Valley 7/14. 150 32 13.1 57.4 35.1 15 - 50 45 105 27 Sept. 9 

h n t i l l a  1832 9 5.1 51.6 26.0 13-50 100 34 ~ u l y  12 ~ u g .  15 

Shwentna 153 33, 7.0 58.3 32.7 30.62 120 94 May 29 Augm 31 

S d t  2401 10 4.5 52.1 25.9 20.86 124 74 21 June 11 1! Aug. 24 31 
Susttna 50 15  12.6 58.2 35.1 27.97 64 74 J u a c 1 4 d  Aug. 2711 

TaVceetna 345 32 8.7 57.9 33.4 30.01 z 7  69 June 13 - 3/ Aug. U - 3/ 

Bcrmer 1000 8 22.6 52.8 37.3 25.2 45.6 175 June Sept . 
Kenai 85 18 10- 53-1 33.3 18.5 61.8 149 June August 

Reconnaissance Report on Susitm River Easin, U.S. Bureau of Rechmation: Department of Commrce, Weather Bureau: 
Records. 

Insufficient data. 

Freezing tempera-tures have k e n  recorded in every month 5n occasional years. 



GE- GEOLOGY 

The topop8phy of the  Kenai-Cook Inlet-Susitna region mirrors the  bed- 
rock geology, the major features of which were developed during the Mesozoic 
era. The distribution of mine& deposi ts  i s  a l so  control led by the  bedrock 
geology, and i s  the result of the geological  events t h a t  took place during 
Mesozoic -t;Fme. 

The rugged mountains of the Aleutian Range northwest of' Cook In le t  and 
the Talkeetna Mountains were the si te  of an arcuate volcanic b e l t  during t h e  
Jurassic Period, and have been a topographic high f o r  much of the  t h e  since 
then.  This area contains many granitic intrusions of Jurassic and Cretaceous 
age. 

The low lying belt occupied by Cook I n l e t  and the  h tanuska  River which 
lies south of t h i s  mountain belt has been a linear topographic low since the  
Jurassic and before, and has received sediments during much of i t s  extstence, 
The near-shore sediments deposited i n  t h i s  trough during Jurass ic  time provide 
one of t h e  most complete Jurassic sect ions  i n  North America. Sedimentation was 
sporadic during t h e  Cretaceous, but sediments deposited during the Tert iary 
contain the o i l  sands of the  Kenai Peninsula. and wtdespread cod. beds. These 
Jurassic sediments may a l so  be present i n  the extension of this trough i n  t h e  
southern part  of t he  Copper River Basin. 

The Chugach-Kenai Mountain h n g e  l i e s  south of the  Cook Inlet-Matarmaka 
River trough. This range i s  composed of Upper Cretaceous and perhaps older 
sediraents whose source was i n  t h e  Aleutian-Talkeetna Mountains t o  the north. 
These sediments were poured into an a ' b y s s a l  trough ( the  Chugach Mountains geo- 
syncline) with l i t t l e  sor t ing t o  produce the graywacke and slate rocks t y p i c a l  
of t he  area. The border area between the  Cook Inlet-Eilatanuska River trough 
and the Chugach Mountains geosyncline i s  a t ec ton ic  b e l t  where fetultlng has 
taken place a t  i n t e rva l s  since Mesozoic time, and where a number of Mesozoic 
gxanitic stocks are prese.nt. The Chugach Mountains geosyncline has been a 
topographic high dur ing  Cenozoic t M e .  

Between the Telkeetna Mountains and the Alaska Range and westward along 
the south slope of t h e  Alaska Range t o  t h e  Skwentna River, t h e  bedrock i s  
largely made up of graywacke and shale  of Jurass ic  and Cretaceous age. These 
are spilled i n  sedinents s imilar  t o  those of the Chugach geosyncline,of similar 
age, and likewise derived, at  l eas t  i n  p&, from erosion of the Talkeetna 
Mountains. 



tIINT!!JG HISTORY Aii PRODUCTION 

I n  18b-8 the Russian-American Company sent Peter Doroshin, a minine 
engineer, t o  the i r  Awrican colony t o  f i n d  gold. H i s  search f o r  placer gold 
was confined t o  the Kenai Feninsula. The f i rs t  gold mined i n  Alaske was taken 
from the  Kenai River basin by Doroshin I n  18-50. The venture b r a s  not successful 
and was soon abandoned. Another mining venture by the  Fussfans was the deve lop  
ment of t h e  coal at  Port Graham; the first coal 17a3 mined i n  1854. !!lining 
continued i n  a s m e l l  way t o  supply t h e  Russian steamers, convict labor being 
used i n  part. I n  1389, c o d  from Kachema!c Bay vas mined fo r  export t o  the 
lest coast of the  United States,  but t h i s  venture fa i led  also.. Placer gold 
was found on Resurrection Creek i n  1888 and about 1890, gold was found i n  beach 
placers at Anchor Point on Cook Inlet. I n  1894, the  placers o f  Bear and Palmer 
Creeks were found. Th i s  led  i n  the next two years t o  an influx of prospectors 
in to  the region which up t o  that time had been laown only by the flrr traders. 
I n  1897, prospectors found placer gold i n  the I.lil.low Creek d i s t r i c t .  The 
Valdez Creek and Yentna d i s t r i c t s  were found i n  1903 and 1905 respectively. 
About 1902, the high-grade c o d  i n  the M~tamske Valley became known, and t he  
Fairbanks gold d i s t r i c t  w a s  discovered. During thls period, t h e  Alaslra North- 
ern Railway was st&ed, but track was laid only 72 miles north frm the sea- 
p o r t  of Seward by 1915. A t  t h i s  date,  the  government purchased the railway 
and completion soon followed. (7, 8, 18) 

The ent i re  region has accounted f o r  852,857 ounces of gold, 28,654 short 
tons of chrome, 7.4 million tons of coal, 7,116,844 barrels of petrolem, and 
l,5UJOO0 MCF of natural gas t o  the  close of 1961. Platinum, silver, copper, 
sheelite, and cass i t e r i t e  are among the  minentls recovered as by-products 
(u. S.B.M. ~ecords) . 

Gold 

The ear ly  exhaustion of placers i n  the Willow Creek and Kanai d i s t r i c t s  
and the resultant search f o r  lode deposits led  t o  numerous lode discoveries 
in the Moose Pass area and the f i r s t  gold lode discovery i n  t h e  Willow Creek 
area a t  Fishbook Creek i n  1906, W i n g  the period 1909-1961, lode mines i n  t h e  
district. yielded gold valued a t  approximately a. 5 minion (8, 17) , Gold 
production reached i t s  peak durlng the  1932-1942 period, but began t o  decline 
i n  1943 under the effects of a government order whlch allocated supplies only 
t o  mines producing s t rategic  minerals. Attempts t o  regain the pre-World War 11 
production heights have been unsuccessful, due t o  the increasing cost of wages 
and supplies i n  =Lation t o  the fixed price of gold. Leading past gold produc- 
e r s  i n  the district include the Gold U i o n ,  Lucky Shot, War Baby, Independence, 
Gold Cord, Mebel, and Fern mines of the  Willow Creek d i s t r i c t  and the FUkalaska, 
Kenai-Alaska, and Lucky Str ike  dries of the Moose Pass area. The mines of the  
Willow Creek d i s t r i c t  produced from gold-quartz vein deposits i n  the quartz- 
d io r i t e  of the Talkeetna batholith,  and ere considered t o  continue t o  greater 
depkhs than have been mined or developed. This area would be of further 
i n t e re s t  in the event of a change in the economics of gold mining. Table I1 
presents production from the WLllow Creek d i s t r i c t  lode a n e s .  

During the period 1903-1961, placer gold deposits i n  the region yielded 
gold valued at nearly $8.8 million. Most of the placer gold m a  recovered 
f'rom deposits i n  the Kahiltna Valley, Cache Creek, R c s ~ r e c t l o i i  Creek, Bear 



Table I1 - Willow Creek Distr ict  Lode Mine Production - 1909-1961 

Yem Value Year Value Year Value 

$ 158,000 

104,000 

12,000 

36,000 

459,000 

709,000 

776100 

1,391,000 

620, ooo 

Development 
only 

Total 

1909-1950 production figures from: Rsy, R. G., Geology and Ore Deposits, 
W i l l o w  Creek District,  Alaska: USGS WIUetin 1004, 1954, Table 6 ,  p. 36. 

1951-1961 from U . S .  Bureau of Wnes records. 



Creek, Girdwood area and Hope area. Production was a t  its highest leve l  be- 
fore  the second World War. (13, 31, 33, 38) 

Coal 

Coal outcrops a re  found i n  many places i n  the  Kenai-Cook Inlet-Susitna 
region. Commercial production of coal  started i n  the Wtanuska coal field i n  
1903 and has continued t o  date (except as noted below), t o t a l l ing  7.4 million 
tons at the end of 1961. Although the blatanuska Valley coal deposits were 
known ea r l i e r  than  1903, it wasn' t  u n t i l  this date t h a t  a market was found. 
This market was provided by the start of the Alaska Northern Rsflrosd, Develop- 
ment of the coal field as a source of locomotive fuel continued u n t i l  the with- 
drawal of Alaskan coal lands from entry i n  1906. From 1906 u n t i l  the enactment 
of t h e  Coal Leasing Act i n  1914, active development i n  the  Valley was confined 
t o  t h e  Chickaloon Nav8J. Reserve where 1100 tons of coal was mined i n  1914. 

I n  1915, exploration ac t iv i ty  increased with t h e  purchase of the Alaska 
~o&hern Railroad by the government and the start; of construction of the  Alaska 
Railroad t o  Fairbanks. To assure a, coal supply f o r  t he  rai l road and the Navy, 
the  Alaska Engineering Commission and Navy-Uaska Commission (government 
agencies) performed t h e  necessary pioneer ~rorlc Sn the  Matanusla coal field. 
(4, 23) 

Except fo r  approximately 27,000 tons fram the  Navy reserve, about 92,000 
tons from the Houston beds, and small local  consumption from the Kenai and 
Cache Creek l i g n i t e  beds, all coal produced i n  t h e  Valley has been mined from 
the  Wishbone Hill area. Table 111 presents coal production from the Matanuska 
Field. The government-operated mine a t  Eslca which opened i n  1917, produced 
coal fo r  the  Alaska Railroad. I n  1922, when privately-owned mines were suf-  
f i c i e n t l y  developed t o  supply the  demand, the Eska mine closed, but was 
maintained in standby condition f o r  several years. The same year, Navy . 

development work ended i n  the  Chickaloon d i s t r i c t .  This coal is still reserved 
f o r  the Wavy but has beer1 requested by the State as part of its land p a n t  
under the Statehood A c t .  The Eska mlne reopened under government operation i n  
1940 when military activit  indicated a need f o r  additional coal, and closed 
again In 1946. (1, 19, 407 Th e Eska coal reserves are held by the '  government, 
but surface i n s t ~ a t i o n s  and washing plant were sold t o  Mrak Coal Co. With 
t h e  addition of t h e s e  f a c i l i t i e s  and modern s t r i p  methods of raining, b a k  Coal Co. 
has emerged as the newest large-scale coal. producer i n  t h i s  ares. The Evan 
Jones Coal Co., now the  largest  coal producer i n  the  Matamska f i e ld ,  s ta r ted  
mining i n  1921, and has mined nearly two-thirds of all COHL producec?. i n  the 
Matanuska f ie ld.  

Chrome 

The existence of c h r d t e  deposits a t  Claim Point and  R e d  Mountain have 
been known f o r  at, least  SO years. (21) .Production has been spor&.c depending 
upon pr ices  which ukually a re  not suff ic ient  without government subsidy. In 
fac t ,  it has been mainly during periods'of shortages caused by wars t h a t  these 
deposits have been worked. W i n g  World \Jar I, about 2000 tons of chromite 
trere produced, and during World War I1 and short ly  therearter, about 26,000 
tons were produ.ced and shipped. Thus, t o t a l  chramite production from the 



Table 111 - Matarmska Valley Coal Production - 1916-1961. - 1/ 

Year Tonnage Year Tonnage 

Total Production 5,602,809 

1/ Source: 1916-1952: Barnes, F. F. and Payne, T. G., Wishbone H i l l  District, 
blatanuska Coal Field, Alaska: USGS Bulletin 1016, 1956, p.  81; 
1953-1960 : from USBM records. 

Estimated 

Note: T o t e l  includes 92,000 tons from Houston beds and 27,000 tons from Navy 
Reserve at Chiclcaloon no t  listed in yearly production, 



Kenai a r ea  hnn been i n  excess of 2,250,000 dol la rs .  (16. USE91 records) Several 
chrome occurrences t e r e  ctaked. in Knlk Valley during World \,Jar 11, soine of vhich 
were drilled by the U. S. Bweau of Mines and found uneconarcic at t h a t  t h e .  ( 6 )  

Petroleum 

Thc existence of o i l  i n  t h e  region has been !mown since 1853. Thcse o i l  
seeps and "gas sprini;sU , located a t  O i l  and D r y  EaysI were F i r s t  prospected by 
a Russ ian  named I'eveloff i n  1882. The f i rs t  weU. ~ m s  dri l led t o  a depth of 
over 1,000 f e e t  by %he A l a g k a  Petroleun Co. i n  1900. No log was kept, but it 
was reported that gas ~ m s  encountered continually below 190 Feet, an2 t h a t  
considerable oil was found at e depth of 700 feet. The flow of o i l  is regor ted 
as having been estimated ict 50 barrels e. day. Strong water pressurc was en- 
countered and the w e l l  bras  abandoned. 

Exploration f e l l  off sharply aM;er 1904, and o i l  lands were withdrawn from 
entry in 2910. With t h e  passage of t h e  O i l  and Gas Leasing A c t  of 1920, a rush 
t o  obtain title was star ted and several o i l  corLzpanies investigated the region. 
Between 1926 and 1930, billing was carried on i n t e r m i t t e n t l y  about 2 miles 
west of Chickaloon in the  bhtanuslm Valley, Leasing ac t iv i ty  was revived i n  t h e  
Chinitna area i n  1933-34, and a test well drilled in 1938-33 was abandoned at 
a depth of 8,775 feet. The veil found many shows of o i l  and gas but s u i t a b l e  
reservoir beds apparently were lacking. In 1943 and 1949, geologic investiga- 
t i o n s  were comenced in  the  Kmishak area and several leases \rere -taken but 
trere relinquished upon completion of the investigation, I n  1952, o i l  companies 
began numrous  geologic investigations, and brisk leasing follotred . (25, 27) 
On July 23, 1957, 05.1. vas struck i n  the Swanson River f i e l d  on the Kenai Penin- 
sula. I n  the spring of 1359, a gas f i e l d  was discovered about 25 miles south- 
r\rest of the Smnson River Field. At the end of 1961, there were 48 producing 
o i l  wells on the Kenai P e n i n ~ u l a ,  and gas ~ms being piped to the Anchorage area 
from the  Kenai U n i t  gas f ield.  Dro ref iner ies  are planned. (~ecords )  



General 

The mineral resources of t he  Kenzi-Cook Inlet-Susitna region cornprise a 
va r i e ty  of metal l ic  end nonmetallic :ninerals and fuels. Exploitat ion of these 
resources has varied. fro51 n i l  t o  considerable. Lack of ro&ds and t ransporta t ion 
f a c i l i t i e s  i n  t he  northern sect ions  have impeded exploration and developlr~ent 
there.  Economic condit ions have caused tlre closure of the WXllot-r Creelr gold 
producers. Coal production i s  l imi ted  t o  l o c c l  mericet and military require- 
ments even though large beds of lignite and bituminous grade coals  are avail- 
able i n  t h e  112atanusPa Field and i n  the ne.r?ly developed Beluga Field  west of 
Rr,chorage. The chromite deposits of the Kenai Peninsula have not been f i l l y  
developed because of marlrot conditions. !he o i l  and gas resources a re  being 
developed and u t i l i z e d .  Political unrest i n  several  o i l  producing c o u ~ t r i e s  
w i l l  probably accelerate Alaska exploration.  There are indicat ions  t h a t  t h e  
limestone beds w i l l  be mined f o r  cement manufacture t o  satisfy l o c a l  require- 
ments, but this w i l l  be only a start toward the  u t i l i z a t i o n  of this resource. 
There are several favorable geological  areas i n  and around granitic i n t r u s ive  
bodies t h a t  should be further explored: t he  upper Susitna, Willow Creek, 
Talkeetna, Kahiltna River, b f t .  Srxsitna, Sl~cep Mountain and the  west  coast  of 
Cook I n l e t .  These a reas  have been prospected p r b r i l y  for  placer and lode 
gold deposits, and very l i t t l e  by nodern r,lethods f o r  other lnetall ics which 
are becoming more des i rab le  due Lo export demand. The follm.ring rcstune 
describes t h e  known deposits  believed t o  have t h e  best p o s s i b i l i t i e s  f o r  
development. 

Coal 

The pr inc ipa l  know coal deposi ts  of the r e ~ i o n  are i n  t h e  bhtanuske 
Valley i n  an area of moderately defomed c l a s t i c  rocks. Present mining i s  
conf ined  p r i n c i p a l l y  to derosits i n  t h e  Wishbone H i l l  syncline. (1, 3, h, 19, 
23, 39, 4.3) A l l  mlnable coal occurs i n  the upper sections of the Chiclcaloon 
formation. Coal beds range frm a few inches t o  as much as 23 f e e t  i n  th ick-  
ness. The th ickes t  beds include many partings. Faul t ing  and fo1dir.d a f f e c t  
t he  d i rec t ion  and extent of mining. The Federal b e a u  of  nines and U.S. 
Geological Survey estimate coal reserves i n  excess of 185 million t o n s  i n  t h e  
northern limb of the  Wishbone H i l l  syncline. 

hbtanuska Valley coal is high-volat-lle B bituminous, i n  rank, and is 
su i tab le  f o r  power generating purposes. The coal  is situa'ted near  rail, high- 
way, and deep-water -t;ransportation. Present market f o r  the coal i s  the  
Anchorage area and its surrounding military establishments. Typfcel  analyses 
of the Cook I n l e t  coa l  deposits  a r e  shown i n  Table IV. 

The newly explored coal f i e l d  i n  the Beluga W e  area ind ica tes  that 
t he re  a re  over 20 mil l ion tons  of sub-bituminous in the one bed d r i l l e d  t o  
date .  The deposit is e l l i p t i c a l  bowl shaped and lends i t s e l f  t o  s t r i p  mining 
although there seems t o  be a need of fu r the r  research i n t o  ground conditions 
at various tirnes of t h e  year due t o  t h e  presence of clay which may prove 
difficult t o  move during ra iny periods.  The bed drilled by the  U.S. Bureau 
of Mines (39) has an  average wldth of 48 f e e t .  The t e s t s  and analyses made 



to date inUca te  an ash content of about l@ and dry BTU value of about 9,000. 
See Table V. mese tests a lso  indicate  tha-t; wakhing is probably uneconcnrdcal. 
Therefore, the best use of this bed would be f o r  a mlne-mouth generating plant 
t o  supply the rapidly pcrwing e l e c t r i c a l  requirements of the Anchorage area. 

There are many other coal beds i n  the Beluga f i e l d  that have not been 
tested, and these may have better fue l  character is t ics .  

Gold 

Low output can be expected t o  continue u n t i l  mining costs  decrease, the 
price of gold i s  increased, be t te r  grade deposits are found, or  technological. 
improvements make mining profi table .  Because of d i f f i cu l ty  and expense i n  
mining the small, hi&ly  faul ted gold veins  I n  the  Willow Creek dist r ic t ,  
small operators have been unable t o  develop m y  their  lode gold potential .  
Most production came from overhead stoping above sdi ts ;  deep development and 
exploration was l imited by the r e l a t ive ly  small indiddual  operations. Some 
author i t ies  believe that t he  Willow Creek veins compare favorably with those 
a t  Grass VaUey, California,  which carry values t o  considerable depths. A 
consolidation of adjoining mines and a comprehensive geological mapping program 
could result i n  the establishment of profitable operations. The o r e  mined r an  
from $25 t o  $50 per ton and in ~ome cases higher. I n  several places, fau l t ing  
has truncated valuable ore shoots; at the Gold Bil l ion mlne, faulted sections 
of n. r i c h  vein w e r e  never found. (8, 13, 24, 31, 32) F u l l  real izat ion of the  
d i s t r i c t ' s  lode gold potent ia l  a11 require a coordinated, well directed ex- 
ploration program, pxobably through low-level a d i t s  frm the valZeys of 
Fishhook, Willow, Archangel o r  Craigie Creeks. 

Alluvial  deposits can s t i l l  be profi tably mined, but e i the r  they must 
be very large deposits f o r  dredging o r  small ones on whlch I t o  3-man opera- 
t I o n s  can process large quantities of gravel per man ahif't .  

Construct ion Materials 

Preliminary investigakions of nonmetallic minerals suitable f o r  use i n  
the construction industry have been made within the region by the Federal 
Bureau of Mines. Ample supplies of sand, gravel, and stone were found i n  
nearly every section; f o r  t h i s  reason, no attempt was made t o  estimate 
reserves. G y p m ,  clay, shale, a r g i l l i t e  , and .Limestone deposits, accessible 
t o  r a i l  or highway transportation, were examined i n  the  Matanuska Valley, 
Anchorage area,  and along the  Alaska Railroad. 

The U. S. Geological &vey has investigated dLatomaceous earth near 
Keani, (29) and haydite i n  the Kings River area. (15) The r e su l t s  of these 
studies indicate  t h a t  there are suitable clays f o r  building purposes; haydite 
fo r  l i g h t  weight aggregate; diatomaceous ear th f o r  light weight aggregate; 
and suitable deposits of limestone f o r  the  manufachr in~  of cement. Except 
for sand, gravel, stone, and s m a l l  t o n n a ~ e s  of clay used in the manufacture 
of f i r e  brick, materials f o r  the  construction industry are shipped i n  from 
Outside. Forty Lo seventy thousand tons of cement are imported i n t o  the 
Anchorage area yearly. There a re  five companies m u f a c t u r i n g  concrete t i l e  
and block i n  the Anchorage area. ( ~ e c o r d s ,  15, 31c) 



Table IV - Selected coal analyses Kenai-Cook Inlet-Susitna region 1;/ 

Deposit by Proximate percent Calorific 
districts Moisture Volat i le  Fixed Ash value -BW 

matter cerbon as received 

Valdez Creek 
&oad P ~ S S  29. 5 28.8 20.7 21.0 5,790 

Redoubt 
Tyonek 27.6 31.5 37*2 3-7 8,350 

Willow Creek 
Chickaloon 
U.S.Navy Res. 2.0 17.8 62.1 18.1 12,090 

Eska 4- 9 41.6 48.0 5 5 13,030 

Jone sville 3-6 35.5 39.3 21.6 10,440 

Moose Creek 5.2 39.7 47.3 7.8 12,450 

Premier 5 *a 30.8 49.1 6 3 E, 580 

Houston 1 3  9 35.0 34.2 16.9 8,880 

1/ Source: Analyses of Alaska Coals U.S. Bureau of Mines Technical 
Paper 682, 1946) pp. 28, 42, a, 18, 50, 54, 58, and 60. 

Table V - BoxFmatc analysis of raw coal. - Beluga Field 

As received Moisture free 
Moisture, percent,............,.., 24.4 - 

.......... Volatile matter, percent 30.1 39 -8 

Fixed carbon, percent ............. 28.7 38.0 

......................  AS^, percent 16.8 22.2 

Su l fu r ,  percent..............,.... .2 .2 

B.T.U., per pound..,............., mo. 9470 

1/ - Investigation of Subbituminous C o a l  Deposits i n  t he  Beluga River 
Coalfield, Alaska. Open f i l e  report, U.S. Bureau of Mines, by 
R . S. Warf ield 



Copper 

There are a t  l e a s t  seven arcas i n  which copper bearing mlnerals are 
found i n  t h e  regioi'l. See Figure 1. The l m s t  concentrated and l e a s t  known 
of the  copper areas i s  t he  Iron Creek deposit. S. R. Capps of the  U.S.G.S.  
cmnined the area i n  1917. (23) The principal copper lodes at that t h e  were 
.the Copper Ween Group, Copper King Group, Copper blonder Group, Phoenix Group, 
Blue Lode Group, l h s t v i a ~ i  Group, and the Talkce tna  Graup. The principal metals 
were found t o  be copper, iron, and gold. The &old content was  insuff ic ient  t o  
permit economical mining and t h e  copper content was not assayed. Most of the 
orebodies were ident i f ied a+ replacement type along zones of fau l t ing  and shear- 
ing, but some rescmbled contact-mebnorpllic deposits. Principal minerals found 
were chalcopyrite, gold, s i lver ,  hematite, pyrite,  bornite. 

Activity in  recent years has increased and 8 program of geoloeical invest i -  
gation and mapping has been undertaken by p r i v a t e  in teres to .  Unofficial  reports 
indicate reserves of lev pade iron, m e d i u m  grade copper and low grade gold. 

Iron 

The principal lcnom iron deposit i n  t h e  region i s  t h a t  a t  Tuxedni Bay, on 
the t ~ s t  side of Cook In l e t  about 120 miles southwest of Anchorap-e. This deposit 
has been known since 1916. It l i e s  near the contact of a quartz d i o r i t e  batho- 
l i t h  and i s  of contact metamorphic or igin.  The vestern exposure i s  a lens of 
high p a d e  magnetite, and the eastern exposure consists of magnetite dLsseminated 
i n  ho rn fe l s  occurring in two pera l le l  zones. The ore cant-ains from 25 t o  5@ 
iron and i t s  extent i s  unknown dbe t o  cok-er. (20) Private i n v e s t i ~ a t i o n s  i n -  
dicate that these two occurrences and possibly others are located along a 
ncineralized zone. 

This area along t h e  nostht?est shore of Cook Inlet appears t o  be one of 
par t icular  in te res t  due to i t s  accessibili.l;y to deep m t e r  shipping and i t s  
favorable geology. The proxjlidty of natural  gas f o r  d i rec t  reduction of i ron  
should encourage prospecting and development. It is a n  area of structural 
complexity adjacent t o  igneous i n t r u s i v e s  i n  t h e  Aleutian Range. Prospecting 
t r i t h in  the area has been comparatively l m t e d .  

Other Deposits 

Occurrences of,antimony, chrome, copper, gold-silver, iron, lead-zinc, 
molybdenum, platinum, scheelite, and c a s s i t e r i t e  have k e n  noted by various 
agencies investigating minerals d t h i n  the region. N a y  of these have been 
found i n  placer mining, others have been snmU lodes tha t  have +en invest i -  
gated and reported as not warranting fur ther  exancination. (31, 32) Economical 
factdrs, such as transportation, may have hproved  s ince  the& e M n a t i o o s  .. 

were made and some of these deposits d g h t  now warrant re-valuation. 



Ubor  

Jkperiencerl underpound miners generally are avai lable  i n  the  ibchorage 
arcs. TLzc s i m i l a r i t y  of equipment used by construction workers and miners, 
ma1;es possible tile rccrui%ment of slci l led 1-abor from the constmction industry. 
N thoug l~  t h e  p r e v a i l i w  \rage scale  of the construct iol~ industry i s  higher than 
that f o r  mining, t h i s  scale is not necessar i ly  applicable, as sho'cm by t ab l e  . Wining co~pan ie s  are able t o  a t t r a c t  'crorkers a t  somewhat lower hourly 
rates by p r o v i d i n ~  housing, good food, commissary pr ivi leges ,  and overtime v~ork. 
Underground mines o r  thoee t h a t  provide year long employment can compete w i t h .  
o ther  industry i n  that t hey  provide s t e e  employment whereas tlze construcl;ion 
industry i s  highly seasonal. 

f3ines operating i n  remote areas a l so  heve the dvantage  of h i r ing  l o c a l  
o r  native help t.~ho a r e  u s u d l y  obtainable at sl ightly lover r a t e s  nnd a r e  more 
l ike ly  t o  'stay on I;he job. A t  the  present time, these outlying areas are 
somctrhat depressed and have a considerable labor force avai lable .  Also, m a y  
people enjoy l i v i n c  i n  remote areas and are t r i l l ing  t o  wark i n  the mines. 

Table VII i s  presented t o  show the general increase i n  wages since Florld 
~~~ 11, which i n  e f f e c t  caused t h e  closure of the mining industry i n  Alaska. 
It is of in teres t  t o  note t h a t  while the hourly r a t e  of the  m i n i n ~  industry 
is  I n  some instances half that of contrac t  construction, the weekly earnings 
m e  only 255 l e s s  and arc somewhat higher than the weekly earnings of the other 
categories. O f  further i n t e r e s t  is  the f a c t  tbt weekly emnines of the 
mining industry have increased five fo ld  since 1940. 

Table V3: - Comparative Hourly Rates of Pay 

Carpenter 

hle chani c 

Truck driver  

Public Contract Metal Mines 
Placer & Lode 

Oiler  

Coal Mines 

L/ Source : Alaslca hployment Security Commission, Juneau, Alaska 
R & A Section, hployment Securi ty  Division, Alaska Department 

of Labor 
Rates of Lndividual Companies - personal communication 

4 77 1.67 2.25 3.62 



Table VII - A v e r a ~  Gleekly h r n i n g s  - ?Jelccted Industr ies  

Industry 1 1 0  1 1955 1 1957 1 1959 1 1960 1 f ncrease 
since 1940 

The Kenai -Cook Inle't -:3usitna region with its rai l ,  water, highmy, and air 
facilities is becoming the  t ransporta t ion center  of Alaskc. Throua Anchorage, 
ail- passenger and .freiahl service i s  avai lable  t o  a l a r s  part  of Naska ,  the 
Far East, Lbropc, and c~ntinen'ia~ Uni t ed  S t a t e s .  Steamship l i ne s  and several 
barge companies provide surface freight facilities betreen Alas lca ,  \lest C o a s t ,  
and Sorei.cn por'ts. A federally owned railroad connects the Interior of Alaska 
w i t h  seaports at Anchorage mcl Seward. A road. netviork connects the Kcnai 
Peninsula with Anchorage, l~htmuska, Valdez, Ihines , Fairbanlcs and tile South 

States .  Land t ransporta t ion routes m e  shot111 i n  figure 1. 

A l l  Industry 

bl5ning 

Contract Construction 

!Transportation, Cormnunication 

Finance, Insurance, Real esta te  

R a i l - -  - The Uasla  Railroad, 1r111ich is operated by the  U. 5 .  Gepartrnent of t i e  
Interior, provides year-roind sernlce over 539 miles of t rack  extending from 
Se~rard on the south through Anchoraee t o  Fairbanks on the north. A branch 
l lne extends i n to  the I~leatmusla Valley. !4ain headquarters and terminal yards 
are i n  Anchoral:e. Sexvice t o  t he  Yentna ail Vs?ldez Creek d i s t r ic t s  i s  . 
furniskled by t h e  'Talkee1;na and Cantwell railroar1 s ta t ions .  Freight  rates 
bekwen reeional s tat ions  ELTC shokm i n  Tablc VIII. 

1.Ii~Iz1ra.y~ - t l i t l ~ l n  the region, a road nettior:: connects the Kenai Peninsu .h  with 
the ports of Sewma a~zil Anchorage and with the Fairbanks area. The Glenn 
Kidlway, wl.li cR passes through the hlatanuslca Valley, provides the region with 
routec f ron .Anchoro~;e t o  Fairbmks or  Vddez via the  Richardson Iiighvay, or 
Ila-ines v ia  the lbincs IIigll~ray, and t o  Camb and t i e  South S ta tes  via tile 
Ahsla ~ i g h i m y .  Gravel-sulfaccd r o d s  in ' t he  I . ? i l l o w  Creek,- Yentm, Valde z 
Creel; districts ~ i v e  mines within these areas limited access t o  higinmy or 
rail transpor-liation systems. Generally, gravel. roads are not maintained during 
r r in ter  montl~s . Frei&t shlppcd by barge, trailer -barge, or  steaml~ip-van is 
trzsmhipped by t ruck from Se\imd, Anchoraze, or rail bead t o  local ar&as. 

$36 

34 

45 

17 

48 

Source : Alasla Ihploymcnt Security Commission, Juneau, Alaska 
13 & h Section, brployment Secwrkky Division, Naslca Depar'kmnt 

02 Labor 
Rates of Individual Companies - personal communication' 

1 5  

126 

174 

106 

102 

$131 

148 

210 

114 

106 

$137 

1611 

214 

121 

110 

1 2  

172 

239 

150 

116 

4 . 2 2 ~  

5.05:l 

5.31:1 

8 . 8 2 ~ 1  

2.lc2:l 



1.lany trucking enterprises,  sane of brhich are &fi l ia ted  vrith large national 
trucking concerns, operate i n  t h e  region. Represextative t r u c k  freight  rcks 
arc l i s t e d  i n  Table 1X. 

--. 

-. 

Table VIII - Intra-Alaska Rail Frei&t T a r f f f  s, Selected Commodities 

Building Materials 

Coal 

Lime & LFme Rock 

Lumber 

hinchinery 

(later - Water-borne commerce f o r  the Kenal-Coo:: Inlet-Sueitna region is  largely 
f vnneled t h r o u a  ttro deep water seaports : Anchorage and Skward. Freight 
arr iving a t  Setmd i s  shipped t o  t i e  region via truck or rail. kll~itt ier,  used 
exclusively f o r  military cargo destined f o r  Interior Alaska, was closed during 
1961, bu t  it is now proposed t o  reopen this pork t o  allow a ra i l  bar@= operation 
between Prince Rupert, B r i t i sh  Columbia and : h i t t i e r .  Combination steamship- 
r a l l  f r e i g h t  service is provided on regular schedules by the Alaslca Steamship 
Company and the ALaslro. Railroad. Several barge lines schedule trips f r o m  the 
Pac i f i c  coast t o  Setrard mil Anchorage. The harp lines haul bulk freight In 
specie1 trailer-vans which connect t o  the cornpal~y's trucks at these  terminals. 
The s t e m h i p - r a i l r o a d  service a lso  offers container, service. 

h t e  i n  cents per hundred pounds from Anchorage 

I n  March of 1961, t h e  ries $8,750,000 port of Anchorage was opcined f o r  
deep water shipping. The initial construction consists of a dock 600 feet 
long by 400 f e e t  wide t l t h  a 150 by 250 foot  transit shed. The pilings are 
over 75 feet i n  l e n g t h  t o  overcome the fluctua-tions of a 30.foot t i d e  change. 
Pour l a r ~ e  cranes are kra~,~~-mounted on the  dock t o  facilitate rapid loading 
md unloading. T h l s  f a c i l i t y  has resulted i n  several of the barge l i n e s  
reducing t h e i r  rates on food iterns from Paci f ic  Coast- ports. Glharf-age ' c o s t  
at the new port  axe ~pproximately the same as those of Seward, Table X. 
W i n 6  this past winter, one of the barge l b e s  operated an icebreaker.to 
assist i n  maintaining schedules. 

Alaska Railroad Tariff 16-F, June 14, 1958, October 16, 1959, April 19, 1960 

Broad Pass 

l l C e  

3 9 d  

9 Rate i n  cents per 2000 pounds from Matanuslca coalfield 

Palmer 

56 

lj& 

C a n t w e l l  

157 

409 

Tallwetna 

100 

2 9 2 q  

blasi l ln 

62 

1 

Setmrd 

100 

385g 



Table M - Combined Truck-Barze Freight R a t e s  - Selected Commodities ' 

Rates in cents per hunched pounds 2_/ 

Boilers or heating apparatus 

Building materials 

IkpLos ive s 

I ron  and s tee l  articles . 

Lumber 

Oakland or S a n  Frm+icisro to Los Angeles or Long Beach t o  I~eattle/~aco& to  I 
Anchorage Group Palmer (Anchorage Group Palmer I Anchorage Group 

Machinery 402 1 
Ore and concentrates 

(in saclrs OF s t e e l  barrels) 

Pipe - iron or steel I - - I 
Petroleum Products 

I/ . W k a  Freight Lines, Inc., Tariff No. 10. June 1961 and January 1962 

Includes one piclmp and one delivery in loca l  z e a s  at each end.of trip. 

~outhbibo&d onG; minimum weight 20,000 pounds. If value exceeds $0.00 per ton, rate is increased 255 
'for each 1OOC/p excess valuation. 



Table X Wharfage, Handling, Loading and Unloading Ratea - Seward TennFnal 3/ 

- -  I Seward Anch. I Seward Anch. I S e w d  Anch. 

Rates i n  cente per 2000 Ibs. 

Wharfage 

Building snakerials 1 200 250 ( 670 1000 I 460 800 

Boilers and heating 
apparatus 

m i n i n g  mud 2J 3J 

Machinery 

Handling 

I I I 

..  on-Gile rates fo r .  bulk. .ore ahip d by scheduled tnck-barge or ateamship- - 
rail frm ~nchdkge t o  San Francisco P" base& on 2,300 m i l e s )  a re  15.8 and 15.3 
miI3.e respectively. Table X I  shows selected commodkty tariffs for rail-steamship 
aervice . 

Loadine; and Unloading 

200 200 

Mining operators would find it advanhgeou t o  negotiate individual 
cont rac t s  wlth barge companies operating i n  the Cook W e t  area because they 
nonaally return t o  Pacif ic  Coast p o d s  empty. Lower back-haul rates for bulk 
coramodities are n e ~ o t i a b l e ?  Kowever, a p r i m t e  contract with a shipper- some- 
times requbee the shipper t o  absorb loading, unloading, and insurance charge6 
which can increase the cost considerably if not included i n  the negotiated 
price.  One mining operator in the Cook I n l e t  area has shipped ore in recent 
years t o  Sea t t le  f o r  5 m i l l s  per too-mile. 

670 670 

A i r  - - Anchorage is the center of air transportation in t h e  Kenei-Cook Inlet- 
Sus itna region. The h%ernat;J.ona3 A.5rpor-t there  had. 122,378 passenger arrivals 
and 127,282 passenger departures f o r  the yeax 1N1. This a l l p o r t  a l s o  received 
13.35 rmtUion pounds of a i r  freight and shipped 24.79 million pounds. Inbound 
and outbound t r a f f i c  t o  other s t a t e s  'and countries i s  flown by s e v e s d  Large 
airlines using multi-@wine and jet aircraft. Outbound traffic t o  other Alaskan 
points is flown by numerous smaller ce r t i f i ca t ed  aircraft t o  the In ter ior  md 
coastal. t oms .  Nearly a , l l  types of alrcraft are ava i lab le  f o r  charter service 
t o  outlying areas.. Several firms i n  the area lease and rent helicopters f o r  
use in explotation, 

. tlany mining ventures located i n  remote areas of the region must rely to a 
k g e  extent upon air f r e igh t  and air transportation. A runway of l5OO f e e t  Mil 
accomodate the mailer type of aircraft capable of lmuling to 8 lzundred pounds. 
A m t r a y . o f  5000 f e e t  allor;rs loads of about 13,000 pounds and a substant iel  
saving i n  air  f r e igh t  ra tes .  -Charter of large a i r c r a f t  is possible w i t h  the 
longer runway8 at rates well below tariff rates. Prospecting and mapping crews 
make use of small fixed-wing aircraft w i t h  lare pneumatic t ires,  or helicopters,  I 

I 

. Current Seward Terminal tax'iff 

10,000 lbs .  or more on pallets @ Seward 
. , . . 

. . 

t ized - not .les s ehsi nor &,& 4 0 0 ~  6. Anchorage ' , ,  , . -1 
24 - - . ..- . I 



Table XI - Combined Steamship - Rail Fre igh t  Rates - Selected Commodities 

Commodity 
Rates in cents per 100 pounds 

Between Seat t le ,  Tacoma, Por t l and  m d :  

Boilers and heating 
apparatus 

Building miter ials  

Machinery 

Ore & concentrates 
C per ton (2000 lbrs.) 

Anchorage 281 
Palmer 251 

Anchoraae 332 
Palmer 359 
Talkee tna 393 

Anchorage 
P i h e r  
Tdkcee tna 

Anchorage 2710 
Eslra 2795 
Tallceetna 2820 

Table X I 1  - Charter ~ates for Specif ic  Aircraft 

Type Aircraft Rate per IIour $ Rake of Standby 
per hour  $ -/ 

Piper Pacer 4.0 20 

Crumman Goose 125 

1.25 per mile 
150. minimwn 

1.70 per  m i l e  
400. m i t ~ i m u  

C ~ ~ r r e n t  Alaska SLcu;lship - Nasla Railroat?. Tariff 
Southbound only, n.in:i~nwtl 20,000 pounds. If  value exceed5 $60 per ton, rate 

increased 25:: for !;;GO or f rac.l;ion. 
C p o t  be unlo~crlcc? :t Se+~wd doc!:. :;hlppcr p a p  coat of utl loaliw at 3ca mii 

ligi~tering to l r ~ x i .  
lhplosives are lu~Srcd by barse 3.L various ports  mil by mnufac ture r ' s  mookor 

vessel  at Ibfnes a~cl Ol/.-y for  trans-shipn~ent to Inter ior .  
Prepared by Pac i f i c  I-Torthern Airlines, Inc. 

.xJ dtandbjr rate vmies per carrj.ar. 



an(]. are t h e r e b j  ablc to increase Vile cnoul~t 09 cx,olora'l;ion vrorl: accompl.iohec?., 
Tables %IT, X I I I ,  X N  present selec'terl. frci5;;l.L rstcs, charter  rates, and fares. 

Table ::IT1 - Specir'ic A i r  Fare3 (sci~ccl:!led, one tray) 

i;e nai 
~l;e\.m,l-d 
TaI.l:ce.tr?r 
;lu;Tr!:i-L 
;;e~L-Lle 

Table XIV - Airborr. Frclgi l t  Llstca - dchcd~lcci Airlincs 

- 

Tron To raLc $/I-o. ;.ate $:/7_b, 
undcr 100 3-bs . 103 lbs. and oircr 

IbTaratcr Supply 

non11a1 ycers, ample water supply for mini l lg  and milling usc is 
rvailable iu mosJi, ares; of the region. Wing tllc occasional dry yea-G, and i n  
t he  ~iriilter, m ' ~ y  streams are i ~ z s u f f i c i e n t  fox' mininc uses, therefore, rretcr 
storoge is advisable. ! . l i t i ~ o ~ t  adequate s torace, provis iofis , some mines lmvc bad 
20 operaJ&- ~ r i t h  erra.t;ic mter supply' a ~ d  pro&uction has 'been slowed for this 
reGson. 

Tlre m o u n t  of snowfall in any civen  rater shed directly a f f e c t s  tile winter 
water sapply. Tf tile ice covered stream are not insulated from the cola air 
by sufff ciect snow cover, they w i l l  ~ l e c i e r .  In this case, the strem is lilcely 

1/ Prepared by Pncif ic TTorthern Airlines, k c .  



-Lo lcavc its cla?ilcl  orlrl beconc par-l; of t:?c r.ri:~be;- ice s:;ce@ cot'c~'i:?~ K1.c 
-raLley Floor. f f 'tl:erc is srrfficiet~';; sl=o!.r coveyqe,  the s trcaq ~em:ius ir.: Z'is 
bcr'; an$ the vatci. sipgly, \:;liic consifierobly lo>:er then stlr:mer le::c is, :erw+L::s 
fairly consts:~t .~~.x-oI~.$oL!.~; t r i : l t c h .  

\later flow lil (;lac';cr-fcB sti-cans :Is C ; Q ~ > C ~ ~ C ~ - < ~  noye on sv:.c'?cr %ec~~c~,?';:!rcs 
tilm :lcnvy rail] f.311. !!m.~ s;lr,r:cr .ter,lpers.h.!i.cs t~ 1% tile GI-aciel: i c c  i n  '5.c 

.I rnov~ltaius and incrcesc i;hc c.L~+czJ~ l"1o.r ra,Xler ~--a( : ' ,~~11~ ' .  ~ao:rever, c ; ~  oircrcas t . . smmer vrithout !Iccyt :sin, 2s occtTs occaniocdly, vu~l r c s u l t  in t:?e B.';~%L?S 
re~naininty at l o ~ r  t:nJie2 I .~-VT~-n &dr",n~ r.1os.l; oZ î ';l:c! cvxzer.  Or? occasion, ~r:~\.:sl!all;. 
110 L ~rcatller has cauoeC. ?c'n?xgin~; 'i"1ooi.s , 

An cxamp1.e 02 tl:e f lucktnrtion of st?ccs;l 219,: is exenp7-if j. ec', 'oy t;hc 3 o ~ ~ t i  
For!: of Ca~ipbell Crcc:: new finchoracc . T~ie recards far th i s  strt.ea-.l h ~ v e  'ocelz 
fail-ly \-re11 k p t .  - 23/ W4i1% the I-mtcr yeer 1.952-53, .the rm.x5i:r*tr:1 .i-"J.o;.r \.:as 173 
C ~ S  ~\uc;~s.L 25-Lh and @,~;c l'l@l:;:lJ~il 1.m~ 2 .  feel;. i.L~i~:rX:i L -.~,!!e d i?elC:L 
o6terved VKLS 5.30 OH I ~ O V C ~ R ; ; C ~  l%h O~LI T:C..O C ~ U S C F ~  by ~ C C  damning. T!Ic~-c 
was no f l o ~ r  part  oi" October 12, 3s a resv.lt of 'Lcn~porary stoppa;p behinC c. 
sno~rsl ide  upstreon. fhc :.IF:I~~ILu;I f o r  the  year ~.ro,s 6 cfs, during Ayril, anci t l ~ e  
clean f o r  the  year. t ~ a s  33.2 cfs. 

It is noted  from tile above &a'tz 'that a typical stream car, fl~l.c-L-.:a'be Ci-ow 
no water t o  over 173 cfs d w i n ~  one year. 

IJa5or streams of Vne IGenai-Cook Inlet-Busitna area and their me= m t e r  
flow are as f o l lo~rs  : 30/ 

S u s i t n a  River at  Gold Creek - 10,560 cf s 

ICenai River at Cooper Landing - 2, jL1-S cfa 

Shrcntnc 2ivcr 3 miles below Shell Creek - nppl-oxinately 7,000 cfs. 
' 

Flow at the mo.d-Lh of tile Susj tna  River, f ourtn largest in the State, i s  
estimated at 22.5 n i l l i o n  acre-feet (1 acre-f oo-t = 43,560 cf ) annually (more 
than  the Colorado :liver at Ibover  am) . Accurate traterf low measurements are not 
availtble on most s t r e a s ,  m d  very l i t t l e  infoimtion is available on su.'u- 
s u r f  ace water supply. 

The I l i l l o~ r  Creel,: d i s t l* ic t  wes one of the earliest areas t o  use 17e.tei- f o ~  
the generation of power. This was due primarily t o  t he  lacl; of brood. and tile 
high cost of gasoline. I n  1913, tinere were thyce water-power plants operating, 
one at each of the f ollocdng nines : (1) M-asla. Cold Q w t z  1lini.w Cori~pany, 15 
to 20 horsepo~rer, (2) h l a s ! ~ ~  Free Gold. Idinin;: Ca~pmy,  25 horseporrer, and 
(3)  Cold Bullion IIining Cmpcny, 25 horsepowcr. These were Pelton ~ rhcc l  types 
ogerstlng under heac, of from 28 to 120 feet. Locatect h igh  in the h i l l s ,  
Ynese hydro p l a n t s  verc fed from small waterslleils that were suff lcie!l-i; fo? 
operation only three or four rnontl~s of the stunner. (8) 

T!yo other hydro plants were operatine on tile ICcnai Pcninaula, aJc the s m  
time : one at Setrard with a capnci'cy of 150 I~o-;*scpo?rer and one a t  the S!:een- 
kc'nncr Mine which developed 75 horsepo~~er. (5) 



Operzators of mines i n  the  reaion learned t h a t  d i e s e l  generating equipment 
was more r e l i a b l e  than the  small Pel ton type hydro plants except i n  the  cese 
of coa l  mines where coal- f i red  power d t s  were used f o r  t h e  twofol6 purpose 
of heating the vasheries and furnishing e l e c t r i c a l  power. Diesel units f o r  
standby power are used i n  nearly every case. 

Several surveys have been made i n  recen t  years  concerning t he  economics 
2nd development of suff i c l e n t  power f o r  the  Anclzorage area. It has been 
proposed by several engineerjag f i m  t h a t  power development in the Ancl~oragc 
area s l~ou ld  include EL transraission l i n e  from Fairbanlcs t o  Anchorap and Se~.rard. 
This ~ o u l d  r e s u l t  i n  l e s s  reserve power being required f o r  any one c i t y  and 
s u b s t a ~ l t i a l  savings i n  the const ruct ion of pover generating facilities. (14) 
The Kenai-Coolr Inle-1;-Susitna region would be almost bisected by such a trms- 
mission line, This l i n e  would supply s u f f i c i e n t  power f o r  most industrial 
uses within a hundred niles of the boundaries of t h e  region except the  soutil- 
west port ion of Cool: Inlet, 

Water - There are numerous hydroelect r ic  s i t e s  ~ i t h i n  the Kenai-Cook I n l e t -  
Susitna r e ~ i o n .  Tne U. S. lamy Corps of h c i n e e r s  and the U ,  S. Bureau of 
Reclma,tion have made co~~rpre~~ensive s tud ies  of t he  more ,feasible s i t e s  l i s t e d  
i n  Tablc XVI. There 21-e at present two hydroelectric power p lan t s  i n  operation 
~ c i t l ~ i n  the  region. The plant at  Eldutna  has a r a t ed  output of 30,000 l ~ i ,  and 
the one at  Cooper Lalce has a rated ou.l;put of 15,000 !nr. Bus bar pouer cos t  ' 
i~ ebout 6 mills, and transmission cos t s  between Eldutnn and Anchorstge are 
calcula ted at about 1 n i l l .  Table XV indicates  comparative power costs  i n  t he  
Coolc Inlet area. It i s  noted t h a t  d i e s e l  generation costs  near ly  65- m i l l s ,  so  
t h a t  fo r  an industry t h a t  \,rill requ i re  more t1u.n a very small mount  of e lec -  
t r i c a l  encrm, t h e  possYoi l i t ies  of i n s t a l l i n g  a l w o e l e c t r i c  p l m t  should be 
considered. The initial cost  of h y d ~ o  installation 1,riIiL be considerably more 
thm tine equivalent  mount  of power i n  diesel equipr~ient; however, it %rill soon 
be amortized 1-iith t h e  p r ice  of d i e s e l  o i l  i n  remote areas as much as fifty cents  
per gal lon del ivered,  Small hydro-elect r ic  p lan t s  that are capable of produ- 
c ing  durin~ the ice-froe period of eight months, with s tandby  diesel- units, 
have been proven t o  c rea te  substantial s a v i n ~ s  t o  one mining operation t he  
10lskol~~rlrn region . 

Table PI - Power Costs in the  Cook I n l e t  Area L/ 

Customer 

lktmuska E l e c t r i c  Association, Inc. 
(NU) - purcl~ased from Eklutna 

Ci ty  of Ancilorage 1:hulicipal L igh t  & 
Pot.rer - $urclmsed fron Eltlutna 

- d i e s e l  generation G4.8 

Chu~ach E l e c t r i c  f.ssocint ion, Inc . 
- stem pb ,n t  

Tne Ralph M. Parson Co., Report t o  Cen'Lral Nasl-s, Power Pool, Anci~ora~e,  
X L ~ S ! C E L ,  1361. 



Table INI - P o t e n t i a l  \.later Pare r ,  an&-Cool: In le t -Sus i tna  Reeon I/ 

Susitna River B s l n  

Vee 
Vlatans 
Devil Canyon 
01s on 
C i ~ u l i t n a  River 
Lucy 
To!:ichitna 
Trapper 
Greenstone 
Ibctna 
Tallceetna River 
Sheep River 
Shrentna  River Ao. 2 
Talachulitna 
Suoitna S t a t i o n  
Iashcr i tna  Eiver 
b s h v i t n a  River, Losrer 
Sneep Creek 

Tallceetna Jbuntains 
Talkeetna I4oun tains 
Tallcee tna 1,bunt tains 
Talkeetna i.Tountnins 
Tallce ct na I:lountains 
Talkeetna I~Iountains 
Tallreetna 
T a l k  e tna 1:Io~mtains 
Talkectm ldountains 
Tolkeetna iBlountcins 
Tal lee tm Mountains 
TaUceet n a  :llount ains 
Tyone 1.. 
Tyonelr 
Djona k 
Upper Tall :cct~~n :~Iountains 
Upper Tal-!xc-t~a 1,;lountains 
Upper Talkeetnc Ilountains 

203,200 
259,100 
366,000 
25,300 
6, Boo 

11,000 
12a,f500 

TOTAL 1,400,600 

I& l;m~slca River Bas i n  

Caribou 
l.~htarl!ls!ia River Fro. 1 
Rush Lalie 
Sut-bon 
bl:e George 
Eagle River 

Ancl~orage 
13Lnchorn~;e 
h c h o r a ~ e  
Anchoraze 
Anchorage 
Anci~orage 

13,000 
30, Eoo 

5,500 
37 1 700 
11.7, ooo 
5,100 

TOTAL 139, LOO 

Tyonelc Area 

Tyone 1; 
Tyonek 

Gas - Tile d iscovcr?~ oT nat- el ces in tllc icenai-Cook I n l e t  area :as led. to nevr - 
conceptions of clcctrical generation i n  the  re~ion. Tlze first gas turbine 13 
current ly  bei:?.~ i!?stnl..leC ct ICenai. It  rill have a rated capacity o f  1500 131 

3,116. be used to I"urr.?-sil pomr  to the local comL~t i%y.  



ikllheed pr ices  of 25$/mcf have been quoted a t  the lCenai gas field., but  it 
is understood tha t  the price of ges t o  t he  &i%i turbine w i l l  be nearer t o  lo#. 
(personal communication) . 

One study nacie of the poss ib i l i t i e s  of prodv.cine poarer i n  suff i c i e n l  qim- 

ti t ies t o  supply an aluminum r ' a f in in~;  p l ~ n t  requiring 300,000 kT,r sho~?s t h a t  a 
gas price of 56 vould bc required. IT  as at 56 were available, potmr could be 
produced by gas turbine f o r  approxime.tely 3 mills/lw. This is computct?. h r i t : ~  a 
'ttrcnty year amortizatiolz plan md zssuming a 93;: load fac tor .  (14) 

Ges -fired s t e m  turbines are more eff icieli t  than gas turbines, b u t  the 
cap i t a l  investment is  considerably higher. The illvestment cost  i n  dol lars  ger  
I i i J - ~ ~ ~ ~ t t  is 30;: peater  i n  the case of the gas stem turbzne, but tlle fuel  cost 
per b~ is  only 5115 of Gnat of the gas turbine. Tlze Gas turbine 's  advantage i s  
t ha t  it i s  a amalL cor.qact un i t  t ha t  i s  easily placed. It requires very l i t t l e  
rnalntellence and doesnl t require EL large inmshen-k i n  standby power since macy 
s m l l e r  mi-ts are used. 

If a source of heal; is required, the steam turbine should be favored cs o 
dual  source of enerw.  

Coal - There have been n e v e ~ d  reports w r i t t e n  on the  advisabi l i ty  of i n s t a l l i n s  
mine-moutb coal-Tired stem-electric power plants i n  the region. (14, 37, 36) 
It i s  concluded that t h i s  source of energy si10uLd be strongly considere$. as 
the sol.ution t o  the power silortagc in the area u n t i l  the  larger proposed Ilyko- 
electric proJecto m e  compLeted. The  devil^ Cqron project  of 580,000 1m ~ o u l d ,  
upon completion, furnish bus bar power a t  bbe~reen 5 and 6 mills.  11 coal-fired 
s t e m  plant, d e s i p e d  t o  burn mine-run coal, could produce electrical energy 
f o r  cbout 5-7 mills under a ten-year contract. The mine-mouth p l a n t  crould, i n  
add-ition t o  supplying power of near ly  equal cost, create  economic inprovernut 
i n  the  area f o r  a longer period of time. It lras been pointed out that the 
aluninum industry izas preferred t o  locate  near the coal  f ie lds  of tlrc Ohio 
R i v e r  c loser  t o  markets and pay 1.k mi l l s  f o r  dl@-mouth e l e c t r i c i t y  than t o  pay 
2 wills on the  n0r-l;hvres.t; coast far  hydro e l e c t r i c i t y .  (41) 

Any proposals of new industry i n  the  region should include consideration 
of -t;lre use of l o c a l  coal as s source of e l e c t r i c a l  power arnd heat. 

Diesel Ewines - Tne d i e s e l  engine generator is almost a necessi ty  as an i n i t i a l  
source of power, and the same unit can be used RS standby power a f t e r  tl-le pr in-  
c i p a l  source has been put i n to  operation. The cost  per kw of e l e c t r i c a l  power 
generated is  dependent upon the cost of 0x1 a t  the point  of consumption. 
Diesel fuel costs very Irmn 18 t o  over 50 cents per gallon, dependiw upon 
t ransporta t ion costs.  Tne average engine wiJl consume about 0.1 gallon per lmr 
hour 02 rated capacity. R new diesel uni t  generally can be purchased fo r  about 
$250 per lnr of rated capaczty. Reconditioned units are p l e n t i f u l  and consider- 
ably cheaper. 

Taxes 

Any person, fim, or corporation engaged i n  mining i n  the S k t e  of Alask 
is liable f o r  the sme federa l  taxes s ~ s  i n  the otlzer States .  The State per- 
sonal  income tax i s  based on a percentage of the feileral income tax (1655). The 
State  corporate incame tax is 18$ of the federal corporate tax. Several of the 



to~rns  and c i t i e s  have scles tmes, 8116 ~ o L " o u . ~ . ; ~ I ~  w c  organized, 1;hey  rill. 
replace t he  ackrool d i ~ t ~ i c t s  as texing ~ ~ i ~ - i t s .  

Each mininc operation lnust obtei:? a ycxrly nininz license, but nelr nk7-es 
arc e::em>teC from tlzc fee for  a perioG of 3-1/2 pars  from the date or" initial 
proCucJiion. Plj-3 exer~pkton 6.oes not q p l y  "Vo rnh~ing sad and ~ z a v e l .  E'u.rtbcr 
iacent:ive t o  new opez-a4clons is  r e d i z e 2  'uy tLe I n 6 t \ s t ~ i s l  Tax I n c e ~ ~ t i v c  Act 
~ i h i c ! ~  zives posnib1.e c::e;?,'c.bion f ron  ell  S t a t e  'i;txccs for  periods LIP t o  10 y e a s .  
%cil zpplication is Jui~cec? ~ e - p ~ a t c l y  'oy the S b c Z c  Baud of Aiinii?istrxLion, 
To qualify for exe:.~;>tio!~s ufic?,er t!r is  Act, .EL ;~lnin;; operation must s~Costm~tialLy 
berleffciate or  process its product ~~ri'dhilz the -2bate. Table XVII presen'Ls 
ocle ctec!. mining ir,ci.~!.n't r y  ' c c ~ ~ c n  in t h e  State. 

employment securi-1;:. tax is levier2 on CXieFy nine ernp!-oy5.n~ Ir or more 
nc?. Tfie rate l o r  this t e x  is 2.9 percent on i.12335 i!p t o  $7,200 pcr employee 
\:i-Lil an addi t ional  0.6 perce!;t ~asscssed t l ~ c  ~ror::et.. >fter Jc'iie enployer has 
beeil subject t o  . h e  ta: f o r  a perioa of four consec?r.i;ive czlcndar quafiers, 
hc m y  be e l ig ib le  f o r  rate 6-ctemim..i;iolz at 2. !.esscr mount. 

Although basc ncta l  Seposits occur i n  the S:;cnai-Cook Inlet-Susitna region, 
very f el: have been nuch explored ar clevcloped . 3x:Cens ive exploration, u t i l i z  - 
iilg nodcrr! ~ y e o l o ~ i c a l ,  geochcnlcal. m C  g--op:?qrsicel me.l;i2ods, and a development 
p r o p a l  ? r i l l  be required- t o  zeal ize  thc region' s poten t ia l  production. 1darl:e-b~ 
l o r  base mete1 ore and concentrates exist at the custon s~ael'cers of the Facif ic  
Rorthtreat and i n  tile Fa;- E a s t .  See tzblc X T I I ,  



Table XVSX - Selected ]:lining Industry Taxes - State of Alaska 

Revenue mil Taxation in Alaslm by Alaska Le&shf;ive Council January 1962, State of Uslra, Session Law, 
1960 & 1961 

I.Ene 
-type 

i,Ietal 
8 

I  on-me taJ. 

S u l f u r  

Depletion 
a U o ~ m c e  

$ 

10 

15 

23 

Corporate Xnccrme 
tax 

of Federal 

18 

18 

nqloyment 
Security 

$ Ifages 
Employer Employee 

2.9 -6 

2-9 -6 

2-9 -6 

,Personal 
hcme 

Tax 

$ of 
Federal 

16 

16 

16 

Mining License Pee 
$ of H e t  Tncame 

OMr 
$lOO,000 

$ 4,000 
& 

EJ over 
$loo,ooo. 

1 I 

11 

Under 
$40,000 

o 

O 

o 

$1m,000- 
350,000 

3 

3 

3 

$ 50,000- 
$100,000 

$ 1,500 
& 

55 over 
$ 50,000 

I t  

I I 



Table X"VI11 - Approximate Costs & Value of Several Ores at Selected Markets ($) 

Compiled from : Po-1;ential For Use of Alasl;al s Energy Resources, Arthur D. Little, Inc . , 1361 
Alaskat s Minerals as a Base f o r  Industrial Uevelopmont, Arthur D. L i t t l e ,  Inc . , 1962 
Tra,nsporl; Requirements for the Growbh of  Northwest FTort'n America, Vol. 2, I3attelle 

biernorial ~ n s t  itute , 1961 
2 - Tncluding treatment Long Beach . GT - Cross ton DLT - T)ry Lon& ton 

Estimated Tacoma Smelter DfiP - D r y  Hetric ton 2,240 lbs. 
F .O .B. Atlantic Ports PIT - 1.1ctric ton - 2,204.6 lbs. 

Fontana, California Per tor1 12,LkOO B.T.U. T - Short ton - 2,000 lbs .  
F?otc': A southbound rate of $1.00/~ 'oet~reen rail points and the PacLfic Uorth~.rest in railroad cars mis! l t  be 

the resul't of proposed rail-bar~e t rm~sporLat ion.  

Cammodity 

-on 62;; 

fig Iron 98.5;; 

Coppcr 25s 

Chrome 1185 

Con1 

Coke 

Bulk Shipments 
Alas1;e. Railroad 

bIatanuslia to h c h .  

In event ore is 
hauled by rail or 
t ruck ,  cost r.Till. 
have to be de- 
ducted from value 
at mine. 

tt 

I I 

2 ,54 /~  

2.51c/~ 

2.54/~ 

2 . 5 4 - j ~  

Freight & T-Landiing 
to &la;clret 

'Bulk, Shig or Barge 

4*73/~m 

5 +?8/~m 

20. 00/m 

L.OO/GT 1 
18. SO/MT 1/ 
17 .OO/T - 2/ 

16.00/~ 

4.0o/~r 

3 - 3 6 / ~  g 
3 3 6 / 1 ~ ~  3/ 

3 * 3 6 / ~  y 

U.S, W h e t  

U.OO/DLT g 

~~.OO/GT 4/ 

133.68/~ 1/ 

3 6 - 2 5 / ~  q 

6.601~ gJ 

16.00/~ 

Japanese 
Market 

15,68/na 

60.oo/r@ 

147 35/m 

1 5 . 2 0 / b ~  

l5.50/bfF 

$/T O Mine 
Loaded in C a r  
or Ship-Barge 

5.60 

8.98 

36.28 

64.00 

US. 87 

~ 6 . 6 8  

20.25 

10.15 

3.24 

11.01 

2 . 6 4  
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Kmerican Smelting and Refining Company 
Tacoma Smelter 
Tacoma. Washington 

QUOTATION No, , 

DOMESTIC PURCHASE SCHEDULE 
. . 

EFFECTIVE DATE 

Mine Shipping Point 

The fohowing purchase terms are subject to the Ceneral Clauscs shown on the bnck of this sheet, and are subject to 
rompt acceptance. Unless shipments are begun withi11 .............-.. clays,, this sch~vlule is  subject to revhion. The schedule can 

ge cancelled by 30 days' wrkten notice to shipper at the above address. 
Aslgnmcnts of nny part or all of the proceeds from yow shipments will not be honored unless received in writing 

and accepted by us in writing. 

PRODUCT, Copper Ore 
ANALYSIS: &./Ton P e r  C e n t  

Zn As Sb Si02 Fe C. 0 A1203 5 H z  h u E C u N i . I s _ -  

TONNAGE: Limited to .-....-............-............... tons per month except b y  special arrnngement. 

DELIVERY: F.O.B. cars or wharf at the Taconla Smelter, Tacoma, Washington. 

DATE OF Date upon which thc last car of each lot is accepted by Tacoma Smelter, or upon which carrying vessel 
DELNERY: .commences discharge of product onto Smelter whod. 

P A Y M E N T S  

COLD I ( A  1f 0.03 of a troy ounce per net dry ton and less than 3.00 ounces pa for 81.148, ( 8 )  II 3.00 ounces 
an d less than 5.00 ounces pay for 92.57%. ( C )  If 5.00 ounces and less &an 10.00 ounces pny for 93.292, 
( D  If 10.00 ounces or over pay for 94.00%, nl the net rice er ounce paid b the United States Mints for 
go1 d recovered from domestic mine produdon on the fiPteentR day folbwing L l i v e ~  of the r o h c t  to the 
Tamma Smelter, Nothing paid for gold if less than 0.03 ounces per net dry ton. Xfinimum &dnrb' #T 0.03 
ounces per net dry ton. The present Mint net price is $34.9125 per ounce. 

SILVER: Pay for 95% at the realized Mint price (I.e. Mint rlce less Buyer's deductions to cover dclivery and other 
expenses), mvided the dvver content queldec for 8ovemment purclmsc and necessary aflidavit or other proof 
is f u r n i h e z  or, if higher, at the average Hondy and Harman New York sllver quotation for the seven-day 
period endin 1 on the Wednesday following the calendar wcek including the dare of dclivery, in either case 

l a c  ..~.%-&e-!!t per ounce. Minimum deduction ... lL2 troy ounces per net dry ton. The praent  
realized Mint prfce is .... 9 n L  per ounce. 

COPPER, Deduct from the wet copper assa f ) ~  ......... of the remaining cop er at the 
Custom Smelter Co per Price, lo.b-: refinery, in standard shapes in $e United 
States market as pubtshed in the Engineering and Mining ournal (Metal and kIlneral Markets) for the seven- d day period endlng on the Wednesday follow_ing the caten iu week Including date of delivey of product at 
the plant of Buyer, less a dcduc~on of ..... .c .............. per pound of copper paid for. Nothing shall be paid 
for copper if less tbm ....Bile.- % by wet assay. 

No payment will be made br any metal or contcnt except as above specaed, 

D E D U C T I O N S  

BASE $..1.!.-~00.--,..-. ger net dry ton of 2,000 pounds, provided the sum of paymentt for gold, silver, and copper 
CfIARGE: does not exceed $.1-@.~-00'1--.--- per net dry ton. Add to the base charge .-.f!%! .- ............ per cent of 

the excess over such payment of $.lan..na .......-- to a maximum base charge of $.-12c50 -- ........ per 
net dry ton. 

" - - 
SUlCA I For ores of a siliceous character, add to the base charge .- ....-......................-.--.-..... for each unit deficiency in 

available silica below ......... 1.Z.Z ............ per cent; fmnctio~ in proportion. To determine available silica deduct 
two-thirds of the iron assay from the silica assay. 

ZINC: - 5.0 % free. Charga for tbe excess at  ..% -. ......... per udt of dry weight; frac~ons in proportlon. 
ARSENIC: -... L.0 ........... % free. Charge for the excess at ...-.. zQ.6 ........... per unjt of dry weight; fractions in proportion. 

..... ANTIMONY: ...b.f ......... % free. Ckarge for be excen at ........... per unit of dry weight; fractions In proportion. 

..... ....,. NI-LI - ..% free. Charge for the excess at  l - ~  @ I 8  ...-.. .... per unit of dry weight; fract~om in proportion. 

MOISTVREt -10~0 ......--. % free. Charge for the excess at ........ per unit of wet weight; frnctions in proportion. 

OTHER CLAUSES: See reverse side of this schedt~le. 

consign all shipments to the h e r i c a n  smelting and ReBning Company, Tacoma, Washington, and mail original bill of 
lading and, if not forwarded prior, one completed yelIow instiuction blank for making ptiyment to P: 0. Box 1605, Tacoma - 
1, Washington. We will also require roo6 of yotlr right to dispose of this materid, such as a certified copy of your lease or 
deed or the filing of your claim with & County Auditor, before we n n  accept any inilia1 shipment. 

AXIERICAN SMELTING AND REFINING COSIPANY 

P. 0. Box 1605 
Tacoma 1. Washington 



American Smelting and R e f i g  Company QUOTATION No. 

Tacoma Smelter 
Tacoma, Washington 

DOMESTIC PURCHASE SCHEDULE 

EFFECTIVE DATE 

MLne Shipping Point 

The fobwing purchase terms are subject to the General Ciauses shown on the Lack of this sheet, and are sltbject to 
r p t  acccptauce. Unless dupments are bepun within -......---...days. his schedule ia subject to revision. The schadnle can 

e cancelled by 30 days' written notice to shipper at  the above address. 
Assignments of any part: or all of the proceeds from your shipments will not be honored unless received in writing 

nnd accepted by us in writing. 

PRODUCT, Copper Concen tra~es 
ANALYSIS: &./Ton P e r  C e n t  

A1203 HI0 & & ~ b & g & ~ ~ 2 ~ * S _ -  

TONNAGE! Limited to ................................... tons per month e x c t ~ l  by rpeclnl mngement. 

DELIVERY: F.O.B. cars or wharf at the Tacorna Smelter, Tacoma, Washington. 

DATE OF Date upon which the last car of each lot is accepted by Tacomn Smelter, or upon which carrying vessel 
DEUVERY: commences discharge of product onto Smelter wharf. 

P A Y M E N T S  

COLD I (A U 0.03 of a troy ounce per net dry ton and less than 3.00 ounces pa for 9I.L4%, ( B )  Zf 3.00 ounces 
and  less than 5.00 ounces pay for 98.57%. ((2) if 5.00 ounces and less J a n  l0.00 ounce  pay for 93.29% 
(D) If 10.00 ounces or over: pay for 94.00%, at  the net rice er ounce paid b the United States Minb for 
old recovered from dorneshc mine production on the 6Kecng day following lelivery of the roduct to the 

tacoma Smelter. Nothing paid for gold if less than 0.03 ounces per net drp ton. Minimum &duction 0.03 
ounces per net dry ton. The present Mint net price is $34.9125 per ounce. 

SILVER: Pay for 95% at the real'zed Mint price (i.e. bflnt rice less Buyer's deductions to  cover dellvery and other 
expenses), rovided the silver content for %vemmeent purchase and necessary .Wdnuit or other proof 
is furnishez or, if higher, at the average Handy and H m a n  New York stlver qttotetion for the seven-dny 
period ending on the Wednesday following the calendar week including tho date of delivery, in either case 
less -.,-. L$ .......... per ounce. Minimum deduction .... .ul..--.. troy ounces per net dry ton. The present 

realized Mint price is ---.- 1?& -.-.--. per ounce. 

COPPERI Deduct from the wet 

the plant of Buyer. Iesa e deduction of ...... paid br. Nothing shall be patd 
for copper if less than -12Qe...!Z by wet assay. 

No payment will be made for m y  metal or content except os above spe&ecl, 

D E D U C T I O N S  

BASE $....-...A 14 ...........-. !25 per net dry ton of 2,000 pounds, provided the sum O€ payments for gold, aver ,  and copper 

CHARGE: does not exceed $ ~ ~ o O - Q ~ - . . . - .  per net dry ton. Add to the base charge - ten_---- per cent of 

tbc excess over such payment of ~-I,M.LW ---.--. to a maximum base charge of $-US! per 
net dry ton. - - 

SILICA: For ores of a siliceous chnracter, add to the base charge ...- ..............-- . .--.--- for each unit ddciency in 
available silica below .-...--- :-: ............ per cent; fractions in proportion. To determine available silica deduct 
two-thirds of the iron assay from the 'silica assay. 

WNC: -...--..--._... 5.0 % free. Cbarge for the excess a t  - .......-.. 30# -.....-. p a  unit of bry weight; hactiom in proportion. 
ABSEMC: ..... lLQ ....... % free. Charge for the excess at .-..-. 50L -.---. per udt of dry weight; frsctionc in proportion 
ANTIMONY: -... L.Q .....-. % free. Charge for the excess et .--1W).$ per udt  of dm weight; fractions in proportion. 

NICKEL: ' ......... % free. Charge for the excess at ..-.-a& ....... per unit of dry weight; fractions in proportion. 
MOISTURE; 18)::& ...... % free. C k p  for the excess at --.- LC!.& ........ per unit of wet weighr; Iractiona 1. proportion. 

OTHER CLAUSES: See reverse side of this schedule. 

Consign all strlpments to the American Smelthg and Re6ning Company, Tacoma. Washington, and mail original bill of 
m g  and, if not fonvarcled prior, one completed yellow instruction blank for making payment to P. 0. Box 1605, Tacomn 
1, Washington. We will also requlre prmf of your right to dispose of this material, such as a c d e d  copy of yow lease or 
deed or the filing of your claim with the County Auditor, before we can accept any ioittal shipment. 

AMERICAN SMELTING AND ILEPIMNC COMPANY 

P. 0. Box 1605 
Tacoma 1. Washington 

(over) 



American Smelting and Refining Company QUOTATION NO. 

Tacoma Smelter 
Tacoma. Wasbigton 

DOMESTIC PURCHASE SCIUDULE 

EFFECTIVE DATE 

Mint shippiog PDinl 

The following purchwe terms are subject to the General Clauses shown on the back of this sheet, and are subject to 
rompt acceptance. Unless shipments are begun within .--.-..,-.--.days, this sclledule is subject to revlsion. The schedule can & cancelled by 30 days' written notice to shipper at the b b v e  address. 

Assignments of any port or all of the proceeds from your shipments will not be honored unless received in writing 
and accepted by  us in writing. 

PRODUCT: Siliceous Cre  I: Cts. 
ANALYSIS: Oz./Ton P e r  C e n t  

& & P b ~ g & & ~ g ~ C a O S ~ g i R 2 0  

TONNACH: Limited to ....-.-.-...-..----------.-.. tons per month exccpt by special arrangement. 

DELIVERY; F.O.B. c a n  or wharf at the Tocoma Smelter, Tacoma, Wnshington. 

DATE OF Date upon whtch the last car of each lot is accepted by Tacoma Smelter, or upon which carrying vessel 
DELIVERY: commences discharge of pmduct onto Smelter wharf, 

P A Y M E N T S  

GOLDi ( A  If 0.03 of a troy ounce per net dry ton and less than 3.00 ounces pa for 91.14%. ( 8 )  If 3.00 ounces 
an d less than 5.00 ounces pay for 982.57%, ( C )  If 5.M ? u n w  and less X a o  10.00 ounces pay for 93.288, 
( D  It 10.00 ounces or over pay for 94.00%, at the net rlce er ounce paid b the United States Mints for 
go1 d recovered from domestic mine produckion on the 6Fteeng day fobwing  &liven of the r d u n  to the 
Tacornh Smelter. Nothing paid for gold if less than 0.03 ounces per net dry ton, Minimum feduction 0.03 
ounces per net dry ton. The present M h t  net price 1s $34.9125 per ounce. 

SIltVER: Pay for 05% at the realized Mint prIce (I.e., Mint rlce less Buyer's deductions to cover deilvery and other 
expenses), rovided the silver content c~ualifies for &r,emment purchase and necessary affidavit or other proof 
k furnisherfor, if higher, a t  the avenge Kandy and H a m n  New York silver quotation for the seven-day 
period endhg on the Wednesday following the calendar week Including the date of delivery, in either crrro 

leas per ounce. Mhimurn deduction ..... -lJ!!?. .... .... troy ounces per net dry ton. Tha present 
reallzed Mht prfce k .... g.Q&,.- per ounce. 

for copper Lf less than l--.% by wet assay. 

No payment wlU he made for any metal or content except as above specified. 

D E D w C T r O N S  
BASE 

4.00 8 5.8 n&f ry ton of 2,000 pounds, prodded the sum of payments for old, silver, and copper 
tei? CHARGE: does not exceed 8 .-----,: ...--....-.-- per net dry ton. Add to the base charge per cent of 

50 00 17.5n the excess aver such paymeat of $--.A --.--...-. to a rnmdmurn base charge of $ per 
net drv ton. 

SalCAt For ores of a sUiceous character, add to tha bsse charge Twenty- C e n ~ s  for each unit defidency in 
avdlable silica below .&~e!!&...-.. per cent; fractions in proportlon, To determine available silica deduct 
two-&& of tbe iron assay from the silica assay. 

ZINC: 5.0 % free. Charge for h e  rzcess at 30&--. gw unit of dry weight; fractions in proportion. 
USENfC: --LAD % free. Charge for the e x m s  at 5g-$ per unit of dry weight; fractions in proportion. 
ANTIMONY: % free. Charge for the excess at .-..LOO-$- ,.-.. per unit of dry weight; fractions in proportion. 

% free. Charge for the excess a t  -..a :r$ .-.--.-.- per unit of dry weight; hc t ions  ia proportion. s % free. Cbarge for the excess at .-.... I....!$ ..--,.. per unit of wet weight; fractions in proportion. 

OTHER CLAUSES: See reverse s(de of thls schedule. 

Consip all shfpments to the American Smefting and Rehing Company. Tacoma, Wuhlngton, and mail odginal bill of 
and, ff not forwarded prior, one completed yellow instruction blnnk for making payment to P. 0. Box 1605, Tnmrnn 

1. Washfngton. We will also require proof of your right to dispose of this materinl, such as a certified copy of your lease or 
deed or the B h g  of your claim with the County Auditor, before we can accept any initlnl shipment 

AMERICAN SMELTING AND REFZNING COMPANY 

P. 0. Box 1605 
'Tacoma I. Washington 

(aver) 

39 



SC3TDULE FOR COPPER, COLD & SEVER ORES 

(ITFFECTZVE N O W R  1, 1356) 
Subject t o  change without not ice  

PAYMENT FOR METALS 
Copper - - - 965 of copper content, with minimum deduction of 10 pounds 

p e r  ton, at Engineering and Mining Journal  average p r i ce  of 
electrolytic f o r  week ending Wednesday preceding date of 
se~?ling, less 3.56 per pound. 

Si lver  - - - 955 of s i l v e r  content ,  ~ 5 t h  minimum deduction of one ounce 
per ton at  Government price less 6# per ounce. This appl ies  
to silver e l i g i b l e  f o r  Government price.  S i lver  not  elieible 
f o r  Government p r i c e  w i l l  be paid f o r  a t  open market quotat ion,  
u s h g  t he  average p r i ce  fo r  week ending  Wednesday preceding 
date of sampling, as  quoted by Engineering and Mining Journal. 

Gold - - - - 955 of gold content ,  with minimum deduction of 0.01 ounce per 
ton ,  at  $20.00 per ounce, plus of premium i n  excess of 
$20.67 per ounce. ( ~ t  present Government p r fce  of $35.00 
per ounce this is equivalent t o  pzyinz f o r  at $31.. 8182s 
p e r  ounce. ) 

TREAWNT C W E  F.O.B. ANACONDA SAMPLER, NUCONDA, MONTANA 

Base Charge - $3.75 per ton 
Add ' 1@ of sum of metal payments in excess of Q5.00 per dry ton .  
Add 124 for each 15 iron ( ~ e )  
Deduct 2.5$ f o r  each 1 silica ( ~ i 0 ~ )  in excess of Alumina ( ~ 1 ~ 0 ~ )  

blaxirnwn t o t a l  t r e z t m e n t  charge t o  be $5'.25 per  dry ton; 

Lots of l e s s  than t e n  t o n s  will be assessed an extra smpling charge of 
$5,00 f l a t  on ecch l o t .  

Small lots of unusually high grade w i l l  be purchased only by special arrange- 
ment . 

, . 

SIIIPPDTC I3lST~UCTIOPlS 
Consi~n a l l  s h i p n t s  t o :  Anaconda Sampler, Anaconda, Montana, unless 
ins t ruc ted  othemfise . 
~orwar'd bills of lrding and communicntions t o :  Anaconda Reduction Dept., 
Anaconda, Montane , 
A4vis.e n.&qac -of mine,  and s t a t e  whether ore is newly rnined or from e dump. 
We request that s h i b ~ ~ e n t s  be made in f l a t  bottom gondola c a r s  o r  cnh- 
dunp trucks,. 



The Bunker H i l l Company 
Box 29, Ke l logg,  Idaho 

E l e c t r o l y t i c  Z inc P l a n t  
November 1 , 1960 

Domestic Open Zinc  Schedule -- 
Payments; 

Zinc :  - If 5% or over ,  
! f 54% b u t  under 55% 

pay f o r  85% @ € . S t .  Louis  ~ u o t .  
1 1  11 844 @ 1 %  1 1  1 1  I I 

Lead: Deduct n, pay  for  8 0 X o f  b a l a n c e @ N . Y ,  quot . ,  l e s s 2 f  per Ib .  -- 
S i l v e r :  I f  1.0 oz.  or  over,  pay f o r  8@A@Handy b Harmn N . Y ,  quot, o r  -- 

U. S .  Government quo t .  

Gold: - B f  .03 oz. or over, pay f o r  8% @ $34.2425 

Cadmium: Deduct .2Pk, pay fo r  7.X of Salence @ E & M.J. Ton l o t  quot . ,  less 502 per Ib, ,..- 

Deduction?: 
Base: $43.00 per s h o r t  d ry  ton when Z inc  quot ,  i s  10e. Add $2 .00  f o r  each I $  - ---- . 

increase above 10t 

Lead: Charge under 3 .  VX, @ $1.50 per un i t .  
-.d 

Bran: Lharge over 2. @ $ .40 per  u n i t .  --- 
Inso l :  I I -- " 4 . 0 " / , @ $ . 6 0  l 1  I t  

Lime: I i 
n- 

" o , % @ $  .SO ' I  I '  

H a s e s  ia:  - - " 0. I%, 0 52.50 " l 1  

Arsen i c ;  I  I 

-.- 
" O , I % O $ \ . O O  " ' I  

Ant  i ~ o n y :  " - " 0.1%@$3.00 " I '  

freiqht: Base St, Louis f r e i g h t  r a t e  $17.92. Any change i n  r a t e  or t a x  thereon f o r  
Seller's account. F igured on Z inc  pounds pa id  f o r .  

tabor: Base hourly labor r a t e  $2.5889, Charge or c r e d i t  84 f o r  each I t  Increase 
__P 

or  decrease i n  labor r a t e .  Hourly rate January 1, 1962 - $2.7215 

De l ivery : F.O.B. ca rs  S i l v e r  King,  Idaho. A switching charge, as  assessed by the U . P ,  
r a i l r o a d ,  w i l l  be made on l o t s  d e l i v e r e d  by truck. 

Quotat ions:  A l l  settlement quota t ions  s h a l l  be the  average f o r  the calendar month 
f o l  losvi ng date o f  r e c e i p t .  

Settlement: Payment shall be made f o r  80"/, on agreement o f  weights 6 assays  
F i n a l  payment when se t t lement  quota t ions  are  determined. 

Freight,  Address: Si lver  K ing ,  Idaho. 



Bunker H i l l  Smelter 
DOMESTIC 

Open Schedule 

Payment s : 
Gold : If .03 02s. and under 3.0 o z s . ,  pay f o r  10@ 8 $31.81825. 

3.0 02s. o r  over, pay f o r  30% 63 $ 32,81825. 

Silver; I f  1,O oz. o r  over, pay f o r  95% Q applicable quotat ion.  

Lead : If 2,5% and under 25.@, pay f o r  9 @  ) of Wet assay Q New York quotation, 
25.M and under 50\09%, pay f o r  9l$ ) less 24 per  pound. 
50.0% o r  over, pay f o r  92% ) 

Zinc : - If 2.5% o r  over, pay f o r  5% @ 25% of E. St. Louis quotat ion,  

Quotation : Average f o r  calendar month f o l l o b i  ng da te  of r ece ip t .  

Deductions : 
Baue: $18,00 per  shor t  dry ton .  b s e d  on 50.0% Wet Lead. Credi t  lead over 

50% @ 101 per d t .  

Silver: I f  Government quota t ion  used, charge 1/24 per  oz, s i l v e r  paid f o r .  
If Handy & Harman quot. used, charge 14 per 02. s i l v e r  paid for .  
Charge over 50.0 oza. per t o n  pa id  f o r  8 1-1/26 per ounce 

Arsenic: Charge over 1. d $1.00 per unit. 

Bismuth: Charge over 0.s of Wet Lead @ 5OI per pound. 

sulphur : Charge over 16.0% @ 104 per unit. 

Moisture: Charge over LO,@ @) 20# per  unit. 

Labor : Base hourly l a b o r  ra te  $2.5889. Char e o r  c r e d i t  8q! f o r  each 1$ i nc rease  f o r  decrease i n  l abor  rate.  Hourly ra e January 1, 1962 - $2.7215 
Freight :  Bsse New York freight rate $27.17 Any change i n  rate o r  tax thereon f o r  

Sel ler ' s  account. Figured on l ead  pounds paid f o r .  

Payment : 80$ on agreement of weights & assays. F i n a l  payment when settlement 
quota t ions  are determined. 

Delivery: F. 0. B. Bunker Hill Smelter, Bradley, Idaho. 


