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FOREWARD 

This study,· Alaska Cement Markets and Opportunities for Regional· 

Production,._ is a part -of the, contihuing research program of the Institute of 

. . . 
·Business, Economic and Government Research. The overall program of this 

d d d 

One important facet of this region's economic development is the growth in 

basic manufacturing industry and employment. This type of manufacturing 

is important for several reasons. Its successful growth would reduce and 

offset the import of this product from other regions in the United States, and 

from abroad. Its continued :operation would result in the harvesting of 

natural resources that presently are of limited economic value. These manu-

facturing industries could _employ a significant number of workers and add 

labor skills presently deficit in this region. 

The attraction of manufacturing, therefore, is a realistic goal 

for Alaska. The current rate of unemployment and sharp seasonal fluctu-

ations in employment in Alaska I s .major industries are very real problems . 
. ) 

Some workable remedies to these'problems should become apparent through 

economic base studies of this type. 

Thi_s research project was conducted at the request of the Bureau 

of Indian Affairs, United States Department of Interior in accordance with 

provisions of federal contract No. 14-2.0-0300-1386. Mr. Robert L. Bennett, 

Juneau Area Director, w2.s particularly helpful in guiding th~ project 

to its present published form. Mr. Wallace Craig, Area Field Rep:t<esento.tive in 

Anchorage, assisted the Institute at va_rious . .times during the research. 
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Indirectly, the cement industry can.provide technical training and stimulate 

employment for Alaska's native citizens. Directly, this industry may utilize 

Indian-owned lands and natural resources. 

At the University o(Alaska, the study was a joint undertaking of 

the Mineral Industry Research Laboratory and the Institute of Business, 

Economic and Government Research. The principal faculty investigators were 

Charles Beasley, Robert Haring a_nd Graham Miller. At various stages of 

investigation, other faculty members _contributed their special knowledge. 

In this respect, special thanks are due Dean Earl Beistline (mining}, 

Richard Berg (transportation}, David Clarke (labor}, Michael Cruickshank 

(mineral engineering), Lado Kozely (economic development) and Harold 

Peyton ( Petroleum engineering). To Mrs. Helen Anderson we owe a special 

debt of gratitude for giving tirelessly of her time and effort in manuscript 

typing. 

William M. Dickson 
Acting Director, Institute of 
'Business, Economic and Government 
Research 
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INTRODUCTION 

Background 

Construction in Alaska is a major industry. Most of the raw mater-

brought into this region from other state.s. The physical distances involved, 

coupled with a substantial time lag from order elsewhere to delivery in 

Alaska, have resulted in unusually high costs of construction in the region. 

The annual amount of construction activity, and consequently cement con-

sumed, have varied considerably since ·world VTar II. As this region's ce­

ment market expanded and became more stable recently, the construction 

of a regionally based manufacturing facility has become a current '-luestion. 

_Purposes 

The purposes of the investigation were to: 

(1) Examine the market for cement in Alaska and the condi-

tions influencing this· market. 

(2.) Identify the current distribution channels through which 
' 

'· 
cement is sold in Alaska and the Alaskan buyers that 

constitute basic determ;inants of demand. 

(3) Examine the feasibility of manufacturing cement in 

Alaska utilizing available raw materials and labor. 

(4) Demonstrate, through this study, the types of prob-

lems of attra~ting manufacturing industry which gen-

erally prevai~ Tr!, 'Alaska at this time. 
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(5) To .identify. employment opportunity, and economic benefits 

for Native peo"ple, 

:--1.e thodology 

The marketing segment of the report was accomplished through 

intensive field inquiry, aµalysis of consumption data, compilation of original 

consumption statistics, .and identification of current and potential consuming 

sectors of the Alaskan economy. The manufacturing feasibility portion in­

volved review of the pertinent_ technical literature, summary and evaluation 

of previous engineering proposals, and limited original design of quarrying 

and manufacturing operations based on preliminary field examinations and 

deposit sampling. 
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SUMMARY AND CONCLUSIONS 

Summary 

This report investigates the current and potential consumption of 

cement in Alaska. It has identified the complex pattern of physical distribu-

tion, and explore4 the marketing difficulties that would be encountered by a 

new manufacturing firm. The techni,cal and economic feasibility of a pro-

posed cement manufacturing plant were evaluated. Although hypothetical 

locations of plant and raw materi.als were analyzed, the general economic 

nituation conforms closely to the spe.cifications of cement plants now pro­

posed for construction. While such operations are shown as technologically 

possible, they are not economically feasible £or locations designated at this 

time. The major reasons £or this over all evaluation follow: 

(1) Utilization of the identified limestone deposits is less . . 

favorable than was believed in earlier reports. High quality 
limestone deposits;. more favorably located with respect to 
cement marketing areas, are now owned by a national cement 
manufacturer. The manufacturer also possesses Anchorage 
distribution facilitie~, and obviously is in a relatively 
favorable manufacturing position. 

(2) The proposed plant investment does not seem to reflect 
the high costs to be expected in the installation of dock facilities 
at the proposed Jocc3:-tions. 

(3) Piant operating costs have been understated with regard 
to labor costs. 

(4) Alaska cement markets, while already at the annual 
'.'manufacturing feasibiHty" consumption level of 500-600 
thousand barrels, cann:ot be acquired suddenly and completely 
by a new producer. Costly shipments to many ports, and 
price and sales cornpeti.tion with existing mar_i.ufacturera 
would quickly reduce the profits reported on the,pro form.a 
financial statements. '·; --



(5) Because of the overall risks and uncertainties eyident 
in both the manufacturing and marketing areas, the normal 
20 year amortization period is too long. 

Implications 

4 

Several implications logically follow from this examination of a 

proposed cement plant and its anticipated effects upon community economic 

development. First, cement manufacturing, though not "labor intensive" by 

manufacturing standards, would provide a significant number of job opportunities 

for native residents. Second, the attemp,t to locate plants based principally 

upon labor availability, without due regard to the location of either markets 

or raw materials, creates unnecessary problems. Third, certain select 

plant sites, power sources, raw materials and distribution facilities in 

Alaska could more easily be combined into a profitable cement operation. 

Because this optimum combination of resources is not owned by a single 

legal entity, cement manufacturing has not developed in this region. A 

solution among these interested parties could create profitable cement 

manufacturing in Alaska and include empleyment of Native labor. 
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MARKETING AND CONDITIONS AFFECTING DEMAND 

The basic concern of Pa.rt III is analysis of cement consumption in 

,. '. ;1 nu geographic distr.ibution of sales. The major determinants of cement 

des as conditions of demand are segrnented ·and their importance analyzed. 

l"in:i.lly, the long and short-ter"m outlookfor regional cement consumption 

presented. 

l\;u:kground · 

In the period examined, 1959-1964, all Portland cement shipped to 

/d;iskan ports came from west coast manufacturing centers. All cement 

1i!;ecl in Alaska is manufactured in•Bellingham and Seattle, Washington and 

Hc::dwood City, California (Table 1). Cement must be transported to Alaska 

by barr,e shipment along the coast and inland waterways. In the past, small 

quantities have been imported from J,a.pan and Hong Kong but such shipments 

;t re no longer significant. 

Incl~istrial Organization 

Prior to World War II, domei}ic cement shipments to Alaska 

we re relatively unimportant to the nation's manufacturers. Since that 

. 1 
time, the effects of chronic domestic cen1ent overcapacity and an expanding 

Sec S. M. Loescher, Imperfect Collusion in the Cement Industry, (Cam­
bridge: Harvard University Press, 1959) Ch~ers 1-4. 
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TABLE 1 

SHIPMENTS FROM MAJOR NORTHV/EST UNITED STATES PORTs,:c 
TO DESTINATIONS IN THE UNITED STA TES 

1959-1963 

In short tons (barrel equivalents) 

l A3 

l :ctr: r na 1 + 1 Z O , Z 7 4 
( 641,461) 

r;oastwise>:C+ 59,119 
(315,301) 

TOTf·L 179,393 

,'., ,,;jngton 

;-,!.iprncnts: 
Internal+ 

Coastwise >:c+ 

TOT PL 

,;,:rcgatc 
i\r: llingham­

."i.ttlc Internal 
hipmcnts 

(956, 762) 

45 
(186) 

39,192. 
(2.09, 02.4) 

39, 2.37 
(2.98, 2.10) 

12.0, 2.09 
(641,647) 

196?, 

112., 850 
(589, 62.7) 

10,655 
(56, 675) 
iZ3, 50:i 

(651, 62.2.) 

376 
(2, 000) 
18,983 

(100,973} 
19,359 

(102,973) 

113,22.6 
(602, 265) 

91, 558 
(487,010) 

14, 2.62. 
(75, 861) 
10:.:;, 82.0 

(562., 872.) 

1,316 
{7,000) 
21, 33-0 

( 113, 723) 
ZZ, 696 

(140, 723) 

92,874 
(494, 010) 

1960 

108,645 
(577, 898) 

49, Z l 7 
(261, 792.) 

157,862. 
(839,691) 

1, 153 
(6, 132.) 
14,098 

15,251 
(6, 132.) 

109,798 
(583, 984) 

1959 

89,360 
(475,319) 

28, 1 70 
(149,840) 

11'7,530 
(625, 159) 

Z, 560 
(13,617) 

Zl,409 
(74, 989) 

23,969 
(88, 606t 

91,920 
(488, 936) 

'ort of Portland is a substantial domestic importer and San Francisco -Oakland 
hipmcnts are meager. 

Internal receipts and shipments -- These _tern1s apply to traffic between ports or 
l.\l1dings, wherein the entire movement takes place over inland waterways, except 
tl:,,L those movements involving carriage on both inland waterways and waters of 
ti.,'. Great Lakes system are also termed 11 internal 11 as are the inland movements 
tL,1t cross short stretches of open waters which link inland systems. 

Coastwise receipts and shipments -- These terms apply to domestic traffic 
reccivinc a carriage over the ocean, or the Gulf of Mexico, e.g., New Orleans 
to Baltimore, New York to Puerto Rico, San Francisco to Hawaii, Guam, or 
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, rJ, r.t i nued 

.Puerto Rico to Hawaii. Tnaffic between Great Lakes ports and sea-
, ,rts, when having a carriage over the ocean, is also termed "coastwise. 11 

'.;:cpcake Bay and Puget Sound are considered internal bodies of water 
:.:!n arms of the ocean and theref9re traffic confined to these areas is 
!" rather than "coastwise. 11 

• 

u. S. Army Corps of .2nginee/i,,, Waterborne Commerce~ the 
(Jnitc<l States ·\' 



FREIGHT TRAFFIC FOR FOUR ALASK .. i\1': PO:i"-TS 
1950-1963 

{:Shp,rt Tons) 

Seward Anchorage Whittier Valdez 
Percent Percent Percent Percent 

Tons of Four of Four of Four of Four 
Year Total Tons Ports Tons Ports Tons Ports Tons Ports 
1962 l, 196,047 670,037 56 351,963 29 132,427 11 41, 20 4 

1961 1,072,995 631,209 59 267,679 25 119,212 11 54, 95 5 

1960 1,063,346 628,422 59 246,758 23 115,420 11 72, 7 46 7 

1959 938,812 556,124 59 221,387 24 118, 83] 13 42, 70 4 

1958 852,316 450,705 53 214,281 2:;, 129,969 15 57, 61 7 

1957 863,055 529,834 61 170,006 20 100,588, 12 62, 27 7 

1956 1,068,586 633,489 59 201, 139 19 1 75, 538 16 58, 20 6 

1955 929,045 524,796 57 170,i95 18 139,439 15 94, 15 10 

1954 952,206 565,013 59 170,309 18 120,606 13 96, 78 10 

1953 927,069 587,201 63 137,192 15 131,758 14 70, 18 8 

1952 1,004,625 549,408 55 122,264 12 237,297 24 95, 56 9 

1951 l, 106,230 572,470 52 110, 756 10 297,421 27 125, 83 11 

-.J 

1950 831,283 428,953 52 50,742 6 265,625 32 85, 63 10 

Source: U.S. Army Corps of Engineers, Waterborne Commerce~ the United States 
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.:-.laskan econorny based largely on military construction has increased the im­

~;ortance of Alaskan markets to west c,oast producers. 

Dock facilities for, and the handling of cement destined for military 

consumption, were initially controlled by the military but later by contractors 

;:nd the factory olfices of the Permanente,,and .Superior cement companies. Dur-

ing the early fifties, Permanente distributed cement from Anchorage; and 

Superior distributed cement from Seward. The Seward facilities of Superior 

were later acquired by the Lone Star Cement Company in 1957, but were aban­

doned in 1959. This left Permanente in Anchorage as the sole source of sup­

ply until 1961. In 1961, the Ideal Cement Company constructed storage and 

dock facilities adjacent to the Port of Anchorage and quickly became a major 

factory competitor throughout Alaska. The establishment and abandonment 

of factory sales offices would seem to be rela-ted .~o·· economic activity in the 

State as reflected in Table 2. During the 1959-1964 period blending and bag-· 

gin[r facilities were added to permanent loading and storage facilities in 

Anchorage. A cement trucking fleet was also Introduced in Anchorage. 

The sales branches in Anchorage currently maintain port facilities 

and unloading equipment. When the peak construction season is approaching, 

the inventory in Anchorage approximates 175, 000 barrels and requires utili­

zation of barges and silos. During the building season port inventories de­

cline because barge shipments, hindered by weather, arrive at irregular in­

tervals. This may result in the factory outlets being out of cement for short 

intervals. At the end of the building season, and before barge delivery stops 
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for the winter, Anchorage inventories are increased to approximately the total 

silo storage capacity of 100, 000 barrels:· 

Many other Alaskan coastal cities receive waterborne shipments of 

cement. They are delivered frorr1 northwest ports to contractors and concrete 

companies which purchase directly from suppliers. One factory branch in 

/\nchorage extends franchises to dealers in these ports and operates as a 

broker; accepting neither title to, or possession of, the cement. 

Transport.ation 

As noted in the previous section, barge transportation of cement from 

the Pacific Coast is currently the most efficient method of moving cement to 

Alaska. Barging accounts for over 88 perc;ent of all cement deliveries. The 

remainder is carried as palletized cargo on Alaska Steamship runs from Pu­

get Sound to the smaller ports along the route to Anchorage. Delivery of bulk 

cement to ports other than Anchorage occurs on a job-delivery basis as~~ocia­

tc<l with non-recurring government or ci"'.'ilian construction at various ports 

and off-shore islands. Normally small lot size deliveries are conducted by 

Alaska Steamship Line. Table 3 gives· the shipments of building cement to 

Alaskan ports for the period 1959-1963. 

Transportation costs vary according to order size and method of con­

veyance. Although barging is the most economical method of moving cement 

from the northwest to Anchorage, ice condltions in Cook Inlet prohibit deliv­

eries from November to April. The shipper is responsible for unloading the 



TABLE 3 
BUILDING CEMENT SHIPMENTS TO ALASKAN PORTS 

ACCORDING TO PORT AND GEOGRAPHIC DESTINATION 
Fis ca 1 Ye.a rs 195 9 - 196 3 

in short tons and (barrel equivalents} 

' 

1963 1962. 1961 1960 

.. orage 0, /J'} -

:'c:·e: 445 2.08 180 858 

: r.~1c r ~~-- 41, 184·. 2.4,919 42,315 54,236 .>;btotal rail connect-
in~; ports (219,648) (132,547) (22.5, 079) (288,489) 

1.~;ieau 3, 9-78 l, 408 3,170 2,360 

•.c:hikan 126 l, 434 1,508 353 

:.·.:.:t 357 39 283 4,891 

:~iak 451 2.69 2.11 200 
· .. :,ivak-Point Barrow 108 457 827 201 

:·c!ova 369 256 334 455 
:\,on River 45 742 2.10 

;·:on1c 354 30 92 2.52 ---
~".,ubtotal significant non- 5, 788 . 3,893 167 8, 922. 

rail connecting ports (30, 869) (20, 707) (38, 122.) (47,457) 

.. Side Alaska Penninsula 58 245 2.5 7 3 12. ,'1, 

. Side Alaska Pe:ri.ninsula 158 159 668 1, 056 
Subtotal-Alaska Penninsula 2.16 404 925 1, 368 

(1, 152) (2, 148) (4, 921) (7, 276) 
1\ 11 other'~ 2,117 .c 4,518 4,847 4,000 

(11,290) (2.4, 034) (2.5, 782) (2.2, 4 70) 

Total reported shipments 
to Alaska ports (barrel 49,305 33,734 55, 2.54 68, 752 
c:quivalents) (262., 960} (179,436) (2.93, 904} (365, 702.} 

Shipment flow· through 3,729 1,893 1, 813 5,936 
\'.'rangell Narrows+ n9. S80f · (10, 069} (9, 643) (21, 574} 

i\11 Southeast A la ska 
imports ):q. 588 5,816 4,2.79 9,639 

(3, 13'6} (30,937) (22., 760) (51, 2.71} 

10 

19S9 

837 

42,419 
(225, 632) 

1,540 
885 

9, 511 
169 
262 
127 

111 
12., 605 

(67,047) 

503 
158 
661 

(3,515) 
882 

(4, 694) 

56,567 
(300, 888} 

1, 658 
(8,819) 

12., 760 
(67,872} 

,:,Mctlak.atla., Petersburg, Skagway, Wrangell Harbor, Valdez, Illulluk, Seldovia, 
Probilof, and other ports not clearly designat.ed. 

,· Gross flow north bound to other than the port of Y/rangell Harbor. 
'H Juneau, I<.etchikan, Metlakatla, Petersburg, Sitka, Skagway, Wrangell Harbor. 

,::excludes 17,909 tons imported from foreign producers. 

Source: U.S. Arrny Corp.s of .2ngineers, V.Taterborne Commerce of the 
United States.·· · - --



r::~rgo at the terminal point. Barges also carry palletized bags of cement. 

·;r.c: loose cargo rates are shown in Table 4. Barge shipments utilize top-

11 

[;ide loading to allow joint shipment of freight containers and industrial equip-

:ric:nt. Combination loading does defray some of the overhead and operating 

costs of bulk shipping. 

Trucks deliver cemen(in the Anchorage area. One factory branch 

c:oes not deliver cement to customers, . but has contracted for trucking from 

dockside storage to the buyer by an independent trucking firm. The expense 

uf delivery may or may not be borne by the consumer. A number of retailers 

pick up orders at dockside. Another factory branch operates its own cement 

delivery trucks and absorbs· the transportation costs in serving the Anchorage 

·1icinity and othe·r large-scale buyers. During the building season the Anch-

oraGe suppliers attempt to hold in inventory approximately 80, 000 barr~ls 

2 
of Type I cement and 20, 090 barrels of Type III cement. Due to the erratic 

and short term duration of constri .. 1ction activity, ,this large factory inventory 

is needed. The two week time Jag between order and waterborne delivery 

occasionally has resulted in period·s of depleted cen1ent inventories for both 

major factory outlets. 

Bulk cement is transported from Anchorage to interior Alaska and to 

oil drilling sites. Resale and shipment by rail and truck accounted for more 

than 167 thousand barrels of cement in 1963; or approximately 35 - 40 percent 

z Type I is a general, all-purpose cement. Type III is a high early-strength 

cernent. 



TABLE 4 

SUMMARY OF COMPARATIVE TRANSPORTATION COSTS 
BY VARIOUS CARRIERS 

.;,,, 

FMC Steamship Rates 

12 

(Loose Cargo - Puget Sound to Anchorage) 
·-·-==================================== 

O - 50,000 ............................ 250¢/cwt 

:',0,-000 minimum ........................ 210¢/cwt 

so - 100,000 ........................... 185¢/cwu:, 
·' 

JOO, 000 - and above ............ : ........ 160¢/cwt~:, 

,:,containers or pallets loaded by shippc1·s 

Pounds 

ICC Steamship Rates 
Seattle/ Anchorage 

Rates 

L. C. L ............................... ;· 302¢/cwt 

5, 000 minimum. . . . . . . . . . . . . . . . . . . . . . . . 285¢/ cwt 

10,000 minimum ...................... , 2.,75¢/cwt 

40, 000 minimum ....................... ·· 205 ¢! cwt 

Source: \'lagner Tugboat Company; and The:Alask.an Railroad in connection with 
Alaska Steamship, Freight Tariff 5-0, February 3, 1964. 
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:r;e;nt consumed in Alaska. The Alaska Railroad (see Figure 1) 

J.,,.~ Fairbanks and the remainder of the railbelt area. The quantity 

;r,<:r,t shipped by rail during the p~riod 1958-1964 is shown in Table 5. 

·nent charges for rail transport are given in Table 6. There is no 

, :,r;e.: of a.ny cement beint:; transported by truck over the Alcan Highway 

,,.,;,, !'.nchorage to Fairbanks. 

Trucking is used to transport cement from the Fairbanks rail terminal 

' consumers and retail outlets. Two rnajor ce1nent buyers in Fairbanks 

·• 1:(:~1i:-;pcd with rail sidi~gs for carload-lot delivery. Major consumers 

.,:rb,rnks purchase by carlo.a:d.:lots. Truck transportation is used to fill 

between the rail terminal and the point of use. Intermediate trucking 

ntcd for nearly 96 thousand barrels in 1963, or approximately 20 per-

()f total state consumption . 

. Transportation patterns for cement distribution have changed little 

ting the period of investigation. The recent introduction of special bulk 

king has allowed more efficient delivery. It has not affected the selling 

.-,,:c to p:·imary outlets or consumers in Alaska. 

This section of the report presents an investigation into overall sales 

i :-om factory outlets. The investigation is divided along the following lines. 

(1) Sales in major urban areas. 

(2) Sales to primary outlets. 

(3) Sales to private and public ,buyers in the state. 
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TABLE 5 

RAIL SHIPMENTS OF CEM:SNT IN ALASKA 

1958-1963 

Fiscal Year 
2 

,':umber of Carloads 281 208 3-}8 391 

(Portland ,:, 281 . 208 310 385 
(Natural+ 8 6 

>:umber of long tons 12,052 8,735 13, 184 16,972 

15 

l 59 

346 403 

329 393 
17 10 

14, 617 18,028 
\3,,rrel Equivalent) (71, 799) (52,038) . (78, 542) (101. 109) (87,080) (107,400) 

(Portland 12,052 8,735. 13,:050 16,900 13,983 
(Natural - 134 72 634 

I-' reight Revenues - 177.4 128.S 186.3 249.6 211. 0 
ransportation Costs 

(in ·thousands of dollars) 
(Portland 177.L'J: 128.5 183.0 238.2 199.6 
(Natural 3.3 11. 4 11. 4 

:,Portland Cement and related products as designated category 633 by the 
Alaska Railroad 

, Natural Cement as designated category 635 by the Alaska Railroad 
'· 

:)ource: The Alaska Railroad, United States Department of the Interior, 
"Monthly Detail of Rail Line Revenue Freight Traffic. 11 

.. ; 

17,813 
215 

245.3 

242.0 
3.3 



TABLE 6 

RAILROAD HAULING CHARGES FOR 

NATURAL AND PORTLAND C.8MENT 
· as. of December 1964 

,Anchorage to Fairbanks 

-~--~--~~"--~'"'·-~·-------------------------

Pounds . 

0 to 24, 000 

24, 000 up 

80 - 140, 000 

140, 000 - beyond 

Rate 

70¢/cwt + 

65¢/cwt+ 

... ============================== 
Loose cart:;o 

i;i bulk 

rce;: Alaska Railroa'.d Freight Tariff 16-F 

16 
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, he degree of overlap of the cement consuming sectors precludes construe -

::rin of a detailed sales flow diagram. However, a general summary of ce-

:,,cnt sales is pictured in Figure 2. 

The factory outlets in Anchorage sell cement by bulk and bag. The 

i;,rgcst proportion of factory sales pa_s~ directly to intermediate users, such 

;,s redi-mix companies. Factory-to-retailer transactions are common and 

u 1 nstitute an important trade channel. 

Urban Areas 

The Anchorage and Fairbanks urban areas together with their 

:\eighboring military installations represent 90- percent (405, 000 barrels) 

of the entire Alaskan cement market. The remaining 10 percent is delivered 

to smaller ports and to sparsely settled interior cities and military out-
- '~. 

posts. The Anchorage area (including Palmer) -~ccounts for 190-250 thous-

and barrels annually and is approaching even 4ighe r levels of c·onsumption. 

These incre'ases are attributable to population growth, increases in resi-

dcntial, business and municipal utilities, and non-military Federal and State 

building programs. The March 2 7, 1964 earth..:.iuake stimulated construction 

3 
of private and public buildings. The business growth of Anchorage occurred 

:nore rapidly than elsewhere because itis the major industrial and distribu-

tion center for Alaska. 

Sce"Preliminary Evaluation of Markets for Cement - Post Earthquake Alaska, 11 

(Ivan Block and Associates 1 May 1, 1964). 
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Surprisingly, the Fairbanks cement market has often been as large 

:r.e; Anchorage market. 'It has reached 180 to 200 thousand barrels annu­

.. / with its peak consumption occuring in 1962.:..:63. A decline in military 

, .. s:ruction early in 1963 has been somewhat offset by increasing building: 

, .. struction and by federal and state road building programs. 

,.lcs to Primary and Secondary Consuine-rs 

Anchorage has three redi-mix plants, four block-plants, and one 

,::·;:cnt pipe_ and septic tank. company and i:-umerous retailers of bagged ce­

-::ent. In direct contrast to its substantial sales importance, Fairbanks 

n;1s only two redi-mix plants, one block plant and approximately 12 retailers 

d bagged cement. Redi-mix plants, block plants, and retailers represent 

e;c:parate types of non-competing cement consumers and outlets. Redi-mix 

pbnts in Alaska are capable of producing 500 thousand cubic yards of con­

crete. They constitute the largest segment of the cement market. In 1963 

they consumed 63 percent (284 thousand ba;rels) of cement and produced 

l25, 200 cubic yards of concrete. 

Cement block plants purchased approximately 25, 000 barrels in 

1963 with block sales showing no appreciable gains over earlier years. 

19 

Present block manufacturing facilities ·pr,oduce around 2 million concrete 

blocks annually. This cement product has not been as well received by 

1\laskan builders and homeowners-as. in other states. These firm.swill prob­

ably continue to constitute a relatively small percentage of the cement mar­

ket in the future. 



Bag cement is sold by factory branches to dealers such as lumber 

rds and hardware stores. These types of dea.lers do not maintain their 

.:·:u,tory of cement during the winter. Their prices of bagged cement are 

20 

r than the prices of bagged cement sold by redi-mix and block companies. 

dealer, such as a lumber yard or hardware store, sells between 

·'.(JO and 800 sacks of cement during the building season. They sold 18 percent 

,f the total amount of cement sold in Alaska in 1963. This sector of the mar-

t is _,expanding, expecially in Fairbanks. 

,ivate and Government Sector1:r 

The major. contracting agencies who utilize cement are: the federal 

;:r,vernment (military and other federa.l agencies); the state government's 

capital improvement programs (see Table 7); and local government through 

;nunicipal utilities. Business construction is not reported as a separate 

ategory of contract constructiqn, but accounts for p·robably not more than 

five percent of total ce1nent usage.· 

Accurate estimation of government cement usage is difficult. 
4 

~ow­

c:vei the relative importance of cement usage is reflected in Tables 8, 9, and 

lO. Military construction is col).fracted through the U.S. Army Corps of 

Engineers for the Army and Air Force, as are many other public works pro-

grams. (See Table 7). The Navy and Coast Guard procure cement and 

·! 
The U.S. Army Corps of Engineers (Anchorage) publishes no consolidated 
c0ntracts awarded series, and does not list cement usage in every contract. 
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1.":ABLE 7 

PROJECTED COSTS OF STATE 'OF ALASKA CAPITAL COI\rSTRUCTION 
PROGRAM ACCORDING TO MAJOR FUNCTIONAL CATEGORIES, 1963-69 

(in thousands of dollars) 

1968-69 
Economic Development 
(Highway construction, highway 47, 614. 8 
maintenance, harbors, airports, 
campgrounds, parks and tourist 
t"oads, fish 'J 

p:;:opagation) 

Education (State operated elem­
entary and secondary schools, 
vocational schools, University 
of Alaska 

Public Sa£ ety 
(State Police outposts, district 
headquarters buildings) 

Heath and Welfare 
(Mental Health, Juvenile 
institution, hospitals and 
health facilities, Pioneers' 
Home) 

General Government 
(Office building additions, 
and alterations) 

Total Construction Value 

3,204.0 

106.2 

30.0 

.50,955.0 

Percent 
of Total 

93.4 

6.3 

. 2 

. l 

100 

1967-68 

47,092.6 

8,229.0 

106.2 

10, l 74. 0 

30.0 

65,631.8 

Percent 
of Total 

71. 8 

12. 5 

.2 

15. 5 

100 

Source: Department of Economic Development and Planning, A Capital Imp~ove­
ment Program for the State of Alaska, Juneau, Febr~ary, 1963 
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__ , ___ 
::.:.,, Percent Percent Percent Pe.r:c'._ent , 

:rJ66-67 of Total 1265-66 of Total 1264-65 of Total 1263-64 of Total 
~----

47,348.8 78. 6 47,573.8 69.8 5.,1, 458. 9 68.4 54, 139. 6 80.4 

' 

?, 336. 0 15. 5 18,244.0 26.8 16,427.0 21.8 7,590.,, 11.3 

70. 0 . 1 106. 2 .2 123. 0 . 2 70. 7 . 1 

3,349.9 5. 6 2,199.5 3 .. '2 ' 7,222.0 9.6 4,991.5 7.4 

100. 0 .2 27. 5 530.0 .8 

60, 204. 7 100 68,151.0 100 75,230.9 100 67,321.8 100 
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TABLE 8 
TOTAL CONTRACT EXPENDITURES A WARDED, HEAVY CONSTRUCTION 

AV/ARDS, AND DISTRIBUTI.ON OF CONTRACTS AVlARD.SD BY THE 
ALASKA DIVISION OF THE CORPS OF ENGINEERS ACCORDING TO 

CONSTRUCTION SITE, 1949-1950, 1954-1955, 1957-1958 AND FY 1964+ 
(in thousands of dollars) 

l Contract 

Awards 
,,, ,,, 

Heavy Construction 
Contract Awards 

~~.C~ ~Heavy 
Construction 

1. Anchorage 

?,, Fairbanks 

L Gther 

64+):< 

41,545 

35,660 

2.1, 788 . 

3,503 

1 1 , 5 0 8 ,:<>:< 

1 5 -58 

169, 12.7 

147,839 

17,904 

31,161 

91,841 

1 

159, 143 

136,937 

45, 122 

35,858 

53, 140 

147,173 

92.,276 

34, 92.1 

2.5, 104 

31, 694 

beginning with award date.s of January l, 1949, ending December 31, 1950 
~,ith a similar division for the next two periods after which the basic data 
is available again only for fiscal year 1964. 

,:, 
11Heavy 11 construction contracts are those which by inspection of the con­
tract file ii1volve significant use (5 percent) of cement products. Zxcluded 
specifically are the lar3e number of contracts for design of facilities. 

: ,:, not directly comparable to the three preceeding periods even as approxi­
mately 50 percent of a two year value because of changing format of the 
original reports. 

":' largely construction C' off shore :ts'lands 

Source: Alaska Division, U. S. Army Coros of Znaineers 
~ b 



TABLE 9 
U. S. COAST GUARD AND NA VY COMBINED>:,,:, 

CONSTRUCTION AND GENERAL USAGE 

General Repair':' 
and Maintenance 

1959 

1219.· 

OF CEMENT 

1959-1964 
(In bags) 

1960 1961 

1053. 1093 

1962 1963 

1132 '·3912 

24 

1964 

·+ 

Construction 
Contracts in bags 8000 8000 8000 8000 8000 53264++ 

::o:, Information gathered from individual personal interviews 

~- Branches were combined, because each as an individual consumer was 
insignificant 

+ Combined total largely due to C:uake and Tidal \'/ave Repair in 1964 

++ 1964 figure largely due to loss of historical data from tidal wave 

Source: United States Coast Guard (Juneau); and United States Naval 
(Kodiak Island). 



TABLE 10 
PROJECTED ALASKA PRIMARY AND SECONDARY 

HIGHWAY BUILDING ACTIVITY 
Fiscal Year '1963-1967 

1967-68 1966-67 J.965-66 1964 65 

: .-\ppropriation 

. · iJ;usands) 39,769 39,769 39,769 39,769 

Bridges 6 11 13 31 

}"=>d..ving 148.3 124.4 173. 1 108.6 
'TI' C') ;, •• J. / 98.4 81. 3 94.3 86.6 

r:<;ndary Roads) 49.9 43. 1 78. 8 22.0-

25 

1963-64 

36,363 

21 

60.9 
52. 7 

8.2 

ircc: Department of .2conomic Development arid Planning, A Capital 
Improvement Program for the State oC:Alaska 1963-1969, Juneau, 
February, 1963 - - -- -
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,:c)ntract independently. Table 8 shows the Navy and Coast Guard con.sump-

.:o:, to be smaller and more stable than that of the Corps of Engineers. 

Non-rnilitary federal ar.d state capital irnprovement expenditures and 

-_;1e private construction sector represent a purchasing block that accounted 

- ,! 
t.00, 000 oa:rrels of cement in 1963. The private construe -

ti.on sector is much smaller than the pub~ic sector but has been steadily ex-

panding. The recent increase in construction allied with petroleum explora-

, 

tion programs within the state are particularly significant. This exploration 

consumed 26 thousand barrels in 1963, but should reach 100 thousand barrels 

or nearly 2.0 percent of total consumption in 1965. 
6 

Pricinf and Price Policies 

The price of cement is approximately $ 7. 10 per barrel in Anchorage 

during any particular construction season. Once declared, the annual price 

is quite stable. Small yearly price fluctu~tions occur. A uniform price dur­

ing the building season tends to stabilize building costs and this gives contrac-

7 
tors a reasonably firm basis for contract bidding. The above price is f. o. b. 

dockside. The discount is available to all customers. It is $0. 20 per barrel, 

net 30 days. All but the financially weak contractors and dealers use the discount. 

5 Bulk cement in actual barrels. A price of $7. 85 prevailed per barrel of 
sack cement, reflecting bagging and handling cost. 

6 "The Petroleum Industry in Alaska, 11 Alaska Monthly Review~ Busi­
ness and Economic Conditions, August, 1964. 

7 
AH price estirnates are derived from interviews with prime contractors 
and redi-mix companies, and examination of overall construction expen­
ditures (Appendix A). 



:':,ctory branches generally avoid selling to dealers previously supplied by 

:i:e:ir own la1·ger customers. This enables the larger outlets to function as 

·Hholesalers to the smaller retail outlets. 

Price competition between redi-mix companies is limited. This 

2.7 

,;ituv.tion results i~ a policy of one selling price for business construction and 

i,<Jusehold purchasers, and quantity discounts are nonexistent. It is interest­

:ng to note that the 11 retail 11 price per yard of concrete did not vary for a one 

yard order as opposed to a three -truckload order in the urban areas exarnined. 

Prices ranged from $30. 00 to $32..5 0 per .ty.ard in F;airbanks and from $2.6. 50 

LD· $2.8. 00'. per · yard in Anchorage. One price prevails for redi-mi:x concrete 

ii~ all urban areas and is modified to f. o. b. plant for rural deliveries. 'Oc­

casionally portable dry batch plants are established at rural construction 

sites. 

Block producers and ready mix companies sell sack cement and ex­

tend credit to individual small builders, but normally have not delivered the 

product. R.etailer sack prices varied s1.1bstantially among types of stores 

in various localities and by season. 

Nature of Competition 

Although different types of cement are available for special pur­

po.ses, Portland cement is basically a homogeneous product. This fact dir­

ectly affects the nature of competit;ion between major sources of supply. The 

pricing and credit policies of the major factory branches seem practically 
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.. 1 Competition is n1ost apparent in the area of services rendered 
, ... ,,._ ... 

:~;,sers. This partially explains how a new factory branch, utilizing 

oulk trucking facilities, was able to capture many larg~, customers 

, :.:, entrance into the Anchorage market in 1961. 

p:nc policies out, sirnila.r 

factory branches, competition is n1'ost obvious in the services ren-

to the consumers. Services are particularly important to cont:·actors 

it: precision timing of deliveries is necessary, and scheduling errors 

•1:,tly, 

The growing importanoe of a few large-order customers, such as 

.;;qloration and re di-mix companies, has certain competitive implica-

Bulk delivery of cemGnt will continue to be an in1portant service to 

,c brgc scale buyers. · Cement used by oil exploration companies requires 

··>··ndable blending of additives. Pr ope/ additives are a requirement of the 

hr:ical specifications of drillil'1g operations. As the need for this special 

cement increases, suppliers must adjust to confor1n to these .needs. 

i ook 

The 450 thousand barrels of cement consumed in Alaska in 1963 is 

.·:hL:r than any year since 1955. Military construction, while still important 

.. ckcrcasing whereas non-n1ilitary government construction is increasing. 

:-,'.view of annual sales of cement in Alaska, 1950-196·d..: and 1959-1964, does 

, reveal a consistent pattern of increases. The influence of military con"-' 

'. :·Hction activity on regional economic growth is Gradually dee reasing 
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,.:crly in urban areas. Private·:cesidential and business construction 

... icnificantly dependent upon government employment. New industries 
,,, u . 

materially affected this ·situation until the recent Cook Inlet oil dis-

' <' 
• ~ •J • 

rtl .. quake Reconstruction 

During 1964, the largest proportion of the Corps of Engineers earth-

;'(;lated contracts involved primarily dem.olition and design for new 

, :::ction. Business re "'.C.o.nstruction has been prompt. Overall re-

. 1 ction will cause a temporary increase in cement sales and will help 

total annual cement consumption to the 550-600 thousand barrel level 

1965-1966. 

ction of Cement Consumption 

The present y:iace of employment, business, and industrial growth in 

should increase the annual consumption level from 450 thousand bar-

,n 1963 to 550-600 thousand barrels by the late 1960 1 s. This projection 

, ,:;cd on the as surnptions that federal and state construction expenditures 

: ,:ontinue and military construction expenditures likely will decline; and 

: ;Jl'ivate business and household con$umption of cement will increa$e 

wly but consistently. 

and Conclusions 

Following V/orld \far U and the Korean Viar, curtailment of military 

:\,;Hditu:res in Alaska led to readjustments in the econo1ny. Total cement 



,.:on in Alaska declined through the r.nid-1950 1 s. Other areas of 

cr,:-,sumption have en,erged such as non-military public construc­

:;droleum exploration, which wiU ·support an annual consumption 

:,proximately 600 thousand barrels within the next five years. Post 

;,:c; reconstruction is increasing cernent consumption faster. than 

ve been normally anticipated. Oil exploration operations are in-

in importance and are expected to become major consumers of 

A series of major oil discoveries could greatly change the charac-

1 cirncnt marketing in Alaska and easily raise total annual consumption 

7S0-800 thousand barrels level. 

The entire cement production system in Alaska is characterized by 

30 

. ,. c<lpital requirernents and an extensive distribution systen1. This 

· :; entry by a new firm extremely difficult. Major suppliers are con~ 

:,,d to major national cement companies. Any new cement distribution 

i:1 Alaska would be seriously handicapped. Acquisition of a large por-

annual cement sales in the State would require substantial investrnent 

rl,cting facilities such.as \vharfs, silos, blending and transportation 

,' :H:nt, etc. and a sales organization. Sufficient working capital would 

; be available for the inventory and credit extension policies charac-

. ,:·,ic of the industry in Alaska. Consideration of the existing Seattle and 

!wood City f. o. b. mill prices of bulk cement and the current estimates 

,)t:can freight costs suggests .that the prese_nt factory sales branches could 

would meet any price established by an Alaskan producer. 



IV 

ANALYSIS OF. JvlANUF ACTURING 

, ,.,c and Methodology 

The purposes of PaL IV are to: 

(1) Determine approximate cement manufacturing costs for 

Lie al p1am: using as sur.ned locations of and 

raw materials. These locations were selected to con-

form closely to the specifications of a cement plant re­

cently proposed for construction. 
7 

(2) Determine any factors not presently apparent which 

should be thoroughly, investigated before serious con-

side ration is given to the construction of a cement 

plant. 

The analysis 1s presented in four sections: 

(1) Raw material availability and supply 

(2) Transportatio.n requirements 

(3) Manufacturing process 

(4) Preliminary. cost analysis 

The raw materials section includes description of the assumed 

deposit characteristics,- specification of the type of exploratory program 

2'c:quired, preliminary design analysis of the requisite quarrying opera-

tion, and determination of mining costs. 

7
All previous engineering reports and data referred to throughout this 
section are those of Moore Enterprises, Dallas, Texas. Tr,ese were 
previously completed :or private interests and made available for use 
in this study. 
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The transportation and manufacturing sections contain analysis 

.. ,,.:r:ia.rization of previously recornm.endcd procedures, processes, 

;i;{ns. Critical factors are recognized which could adversely affect 

;i,;n, and which should be more thoroughly investigated before a 

. ,;cesibility det0rminaticn is made. 

The cost section utilizes those costs deemed accurate and revised 

·,;;hen necessary to ar1·ive at a preliminary rn.anufacturing cost and 

flow pattern. 

;,nd Raw Material Locations 

Plant locationo The location of the manufacturing plant was 

,1me:d to be on the western side of Cook Inlet north of Tyonek, in the 

tal vicinity of known gas and coal fields" Such fields could conceivably 

, rvc as fuel sources for the manufacturing process, 

_Raw materia.ls, Multiple sour.ces of supply have been assumed 

the raw mate:cials required in cement manufacturing. Sources of 

upply were established for. limestone at Hiamna Bay (approximately 

)20 miles south of the plant site in Cook Inlet) and for sand in tLe 

immediate plant area. Both deposits would be company owned and operated. 

Gypsum and iron ore would be purchased from stateside suppliers. 

Chemical analyses of the proposed raw r.naterials are given in 

Table 2. The percentage raw mix composition for ASTM cement Types 1, 

and III using these materials is given in Table 12, and the chemical 

' ;tnalysis of the raw mix, cement clinker_. and cement in Table 13. 



CHEMICAL ANALYSES OF RA.-·:.' 1\i_·\_Ti::RlALS 0:, 

SiOz 

Al 2 03 

Fe 2 03 

Cao 

MgO 

E 2 0 

Na 2 0 

so 3 

Loss 

TOTAL 

Ratio 

Ursus Cove Iliamna Bay 

Limestone 4,!2 Lime stone ;J SA 

25. 16 0.90 

0.99 0.30 

0.63 0.32 

40.91 55. 15 

0.70 0.67 

6. 0.:-1 0.01 

0.27 0.07 

0.27 0.06 

31. 42 42. L10 

100.39 99.91 

15. 53 l. 45 

Total Alkalies as Na 2) 

Lin,estonc Blend 

3% Limestone ff2 
97% Limestone ff5A 

1. 62 

0.32 

0.33 

54. 73 

0.67 

0. 04 

0.08 

o. 07 

42.07 
--

99.93 

2. t19 

0. 11 

~:<Analyses supplied by M:oore Enterprises, Dallas, Texas 

·- - --··· ~----·- -~ 

Tyonek Sand \~.; st Coast 

119 u. S. 
Ir :n Ore ~---- --

70. 06 14.38 

15. 01 7. 3 J 

3. 93 65. 83 

1. 77 4.00 

1. 43 0.37 

1. 02. 0. 18 

2.80 0.63 ' 

0.08 0.03 

3. 74 7.36 ---

99.84 l O. l L} 

3. 70 0.20 

3.47 0. 75 

v.l 
lD, 



TABLE,12 

PERCENTAGE RAW NiIX COMPOSITION~:, 

ASTM Type I ASTM Type I & II ASTM Type III 

LJ1rnc s cor1e Blend 78. 74 78.29 79.06 

Tyonek Sand if 9 19.54 19.88 19.57 

West Coast Iron Ore l. 72 1. 83 1. 3 7 

,:,supplied by Moore .2nterprises, Dallas, Texas. 



TABLE 13 

CHEMICAL ANALYSIS OF RA \\T MIX, 

CLINKER, AND CEMENT>:< 

Raw lvl.ix 
.l.{:£TM e I ASTM e I & II 

SiOz 15. 21 

1dz.03 3 . .31 

Fe: 2 0 3 
2,. 16 

r;c1.0 43.51 

>!:gO 0.81 

KzO 0.23 

Nz,.20 0.62 

so') 
J 

0.07 

· Loss 33.98 

Total 99 .. 90 

Total Alkaii'as Na 2o 0. 77 

Silica Ratio 2. 78 

ASTM Type I 

SiOz 2,3. 23 

Al 2o 3 . 5.05 

Fez.03 3.30 

Cao 66.43 

MgO 1. 24 

I<:. 0 2 o. 12 

Na 2o · o. 63 

S03 0.00 

Loss 0.00 

Total 100.00 

15.46 

3.37 

2.24 

43. 28 

0.82 

0.24 

0.63 

0.07 

33.82 

99.93 

0.79 

2. 76 

Clinker 
ASTM Type I 

23.54 

5. 13 

3.42 

65.91 

1. 24 

o. 12 

0.00 

0.00 

99.99 

& II 
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ASTM e III 

15. 1.9 

3.29 

1. 93 

43.67 

0.81 

0.23 

0.62 

0.07 

34.09 

99.90 

o. 70 

2.91 

AST M Type III 

23.23 

5.03 

2.96 

66. 79 

1. 25 

0. 12 

0.00 

0.00 

100.01 
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Tabie 13 (continued) 

Total Alkali as Na 2 0 0 ~ 7.1 0. 71 o. 71 

Silica Ratio 2. 78 2. 75 2.91 

1vfolecular Ratio 2.59 2.54 2.62 

r C: .. J 

CzS 25.0 30.0 24.5 

C3A 7.8 7. 8 8. 3 

C4AF 10.0 10.4 9.0 

Cemect 
ASTM Type I ASTM Type I &II ASTM Type III 

Si02, 22. 30 22. 60 22.30 

Al 2o 3 4.85 -'L 92 4.83 

Fe203 3. 1 7 3.28 2.84 

CaO 65.08 64.58 65.42 

MgO 1. 19 1. 19 1. 20 

I<:2 0 0. 11 0. 11 o. 11 

Na 2 o 0.60 0. 61 0. 60 

S03 l. 86 1. 86 1. 86 

Loss 0.84 0.84 0. 84 

Total 100,00 99,99 100.00 

Total Alkali as Na20 o. 67 0.68 0.67 

Silica Ratio 2. 78 2.76 2. 91 

Molecular Ratio 2. 65 2.59 2.67 

c 3s 53.0 48.0 55.0 

CzS 24.0 28. 7. 2,2, 5 

C3A 7.5 7.5 8. 0. 

c 4AF 9.6 10.0 8.6 

~:,supplied by Moore Enterprises, Dallas, T_exas. 



The cost of limestone at the plan~ ..:;ite has been estimated to be $2. 71 per 

ton and that of sand to be $1. 00 per ton. Iron ore is priced at $15. 00 per 

ton and gypsum at $20. 00 per ton in accordance with previous estirnates. 

Limestone 

G.c u:cncscone £0:c analytical pur-

poses were taken at Iliamna Bay and Ursus Core (Figure 3). Cursory 

examinations were made of other deposits in the general region. Lime­

stone float was identified at Tuxedni Bay (Figure 7 and Plate 3), but the 

source deposit was not located. Other nearby occurrences which could 

serve as alternative sources of supply are shown in Figure 4. Figures 

5 and 6 illustrate the geology of the cliff sections at Ursus Cove and 

Iliamna Bay and show the sample locations. The general topography of 

these areas is shown in Plates 1 and 2.. Chemical analyses of these 

samples are given in Table 14. Since oply sample 1 form Ursus Cove 

and samples 5 and 6 from Iliamna Bay are suitable cement raw materi­

als, Iliarnna Bay was chosen as the hypothetical source for limestone. 

It is assumed that a limestone blend as given in Table 11 could be ob­

tained from this deposit. 
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Reserves. Required·reserves for a 25 year life would be 3. 4 

million tons. With a deposit thickness of 100 feet t;~is would require only 

. ,~6 acres. Indications are that this quantity is certainly available at 

Iliamna Bay. 



FIGURE 3 

Index Map of Cook Inlet Showing Location of Raw Materials 
and Plant Sites. 
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Kamishnk Formation 
o:,r,<.-cray rrnd black limestone, dar~-cray to black cal-

,,nalc > ~n-:cl hL1ck> c;rccn, o.nd \hi tc chert. Lirr.estone 
,,1::_:.y ;,ltcncd to 1,l,itc pyritifcrow; ~:arble> and chert to 

~;h:-c;r:.,_y n:etachert near canto.ct with pluton; some mineral­
::•:J 1'e>c1, prc:.;cnt nco.r cont,act with intrusive. Rocks locally 
',::;.;~Lferous conto.ininc; an Upper '11riassic .fu.una; echinoid­

cot·(1l-recf lirncstone present at Bruin Bay. 
Cove:; mainly clar·}<-s;ray to black calcareous shale with 

:.:,erbcns of black limestone and chert. 
,,,,,, D~,y; blo.c1,;.> [.;rcen, and whit,e chert thin-bedded and highly 

:.ricci at entrc,nce to bay; dark-gray limestone at southeast 
-:,'.:. o.( bo.y, 2,nd. black shale and. limestone on north side. 
<,.rmnk Bay; highly folded green and white chert 

+ 

+ 

FIGURE 1 4 
Geologic Map of Iliamna Bay 
Bearing Formations (from U. 

Area Showing I<nown Limestone 
Survey 1964 s. Geological 

Map 1-407). 
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TABLE lLl 

CEE1vUCAL ANALYSES: OF LIMESTONE SAMPLES+ 

{Ursus Cove and Ilial:_'lna Bay) 

Sample 1 2 3 4 5 6 7 8 

,u-----•u--"--,--•••-e•-· 

Si Oz 18.21 49.76 32.60 42.72 11. 45 11. 3 7 70.32 58. 72 

Fe 2 03 • .1..i:L'} 5. 71 4. M, s. 11 • 82 . 54 1. 46 2. 25 
Alz0 3 . 33 21. 57 9.66 fo. 41 .S7 4.33 13. 62 16. 75 

CaO 44.99 10. l 7 28. 24 13.69 47.95 45. 1 S 3.89 7.43 

Na 2 o 0.00 2.30 1. 42 1. 08 0LL . ~ . 46 6.30 .cJ. 00 

K 2 0 0.00 L 65 . 58 l. so . 02 1. 40 1. 76 . 44 

MgO . 84 3.45 3.67 9.43 2.97 . 99 . 24 5. 9,1 

Loss 35.67 5. 10 20.02 10.36 3 7. 65 37. 65 2.40 5. 10 

CaC0 3 79. 7 8.60 46.5 22.0 84. 4 80.2 6.8 5. 3 

+ Samples 1 - 4 from Ursus Cove; 5 - 8 from Iliamna Bay. See 
Figures 5 and 6 for locations. 

Analyses by Cornmercial Laboratories, Denver, Colorado. 
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Exploration. Exploratory work to completely evaluate the de-

posit is necessary, particularly with regard to the quality of the lime­

stone and the extent of the deleterious inclusions. TL.e pattern of drill­

ing required would be indicated from further field geological examina-

ing could be required at a cost of $15. 00 per foot. 

Development and r.o:ining. The proposed development plan for 

the I1ia1nna Bay quarry is given in Figure 8. The main considerations 

in the development of the deposii are selection of the quarry site, and 

the location of storage ap.d loading facilities. The topography of the 

a:rea dernands a careful balance between the grade of material re -

quired, operating costs, and capital expenditures for plant and site 

development. The steep cliffs, rugged hinterland, and flat beach are 

all unfavorable though not obviati1'):g conditions for the operation. Fel-

site inclusions in the deposits could necessitate selective mining 1n 

part but this would not be a major consideration. 

The mining operation proposed is simple ar.d conventional. 

Track mounted wagon drills would be used to break rock in an open 

face quarry. The broken rock would be loaded on dump trucks by a 

.shovel loader and transported to a primary crusher at the dock site. 

The crushed rock would be discharged to a conveyor for stockpiling. 

By utilization of a reclaim tunnel it would be conveyed to the barge 

loading facility on the dock. · 



.G .·. 
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De sign and cost analysis . A rnining cost analysis is given 

i:, cietail (Exhibits 1, 2, 3 and "".1:). Allowance has been made in the es-

· ,·,c:,,te of capital expenditures for develo2e-1ent and site preparation. 

The major item which makes the ope:cation exceptional is the require-

,:ic:c1t of dock·facilities capable of withstanding the rigorous ice condi-

tions encountered in this area during the winter. Costs have been c2.l-

lated using current local i::form.ation, and in rnore detail than is 

normally required for prelir.ninary planning. The determined cost of 

:;.;2. 05 per ton f. o. b. Iliamna, agrees closely with on~ .al estimates 

1..,sing stateside costs with appropriate adjustment for the given locality. 



~XI-IIBI1' 1 

CAPITAL RECUIREM:SNTS 

(Iliamna Limestone Ope ration) 

Initial exploration and development+ 

\'! or king capital . 

1 months I payables 

Inventories 

Explosives & supplies 

Spare parts 

lv1iscellaneous 

Pre -operating overhead during exploration and 
dcvelopr.oent periods++ . 

TOTAL 

,:, See Capital Equipment Cost Estimate 
,:":iArbitrary allowance 

Cost 

$ 566, 500 

20,000 

50,000 

50,000 

15,0CO 

$ 1,soo 

+ Site preparation, foundations, exploratory drilling, etc. 
++ $5, 000 per month for 3 months 
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EXHIBIT 2 

CAPITAL EQUIPMENT COST :2STIMAT£,:, 

(Iliamna Lime stone ope ration) 

. :,'.ining rate 2.0, 000 - 25, 000 tons/mo1:;.th 

~~ Jaeger J D· Ll B rocl,c drills . 

j 900 cfm rotary com.pressor . 

-1 1/2 yd. loader, rubber tired 

?. - 6 yd. clump trucks 

l Bulldozer, D-6 type 

Crusher 

Crusher 160T /hr. minus 6 1
' • 

Drive & powe 1· unit 

Feeder & hopper . 

Stockpiling and Loz~ding 

1 Conveyor and auxiliaries, 1500 ft. ,:,,:, 

1 Generator, 65 kw 

l Dock+ . 

Maintenance and O,:fice 

Maintenance shop, power house 
change room, office and store, 
i,1agazine, bunkhouse. 
Total 2., 550 sq. ft.++ . 

TOTs L 

::,Fror:n Yukon Equiprnent Inc. except where specified. 
,:0 :, At $15. 00 per ft. inclusive. 

Cost 

$ .:10, 000 

30,000 

22,000 

16,000 

30,000 

23,000 

11, 000 

12, 000 

22,500 

9,000 

300,000 

51,000 

$ 566, 500 . 
--------

+ Fror-.-, H. R. Peyton, Associate Professor of Geophysics and Civil 
Engineering, University of Alaska. 

++ At ~;20. 00 per sq. ft. 



.2)(1-IIBIT 3 

LABOR R.SCUIREM:SNTS 

(Iliarr.ma Lirn_<;; stone Ope ration) 

Number Hourly rate,:< 

Drill operators 

Equipn,ent operators 

Durn:~ truck operators 

Primary Crushin~~ 

Operator 

Stockpiling and Loading 

General labor 

Maintenance and Office 

Mechanics, heavy':'+ 

lVIechanics, heavy, helper 

Office and stores clerk,:<,:: 

Superintendent':":' 

TOTAL LABOR+ 

2 

2 

l 

,· 
l 

1 

1 

l 

1 

12 

~:< From U .. S. Department of Labor '\'/age Deterr.ninatio11s 
AC-25702, South Alaska, Ap;ril 1964, July 1st increase of 

$5. 73 

5.27 

4.89 

5.37 

5. 00 · 

5.37 

4. 7t1 

4.82 

6.00 

3% not included. ·V/agc scales e_rx:clude construction workers and 
1·eflect current mine workers ear21ings. 

,::::, On 12 month 1 s basis. 
+ Does not include bunkhouse staf::. Catering to be on a c ,:ract basis. 
:.:~+ Heavy r:nechanic may be brought ir1 from n1air1 plant bu.:~ savings 

per ton would be insignificant. 



EXHIBIT 4 

OP.SRA TI:NG COSTS 

(Iliarrma Lirnestone Operation) 

6 months/year 

Labor 

1'-liining 5, 7 7.2 

Crushing 944 

Stockpiling & Loading 880. 

}/iaintenance &: Office 5, SSO 

Payroll taxes and 
L·inge benefits,:<>:~ 

13, 176 

Supplies & 
E qt1i1)rx1ent ):< 

10, 140 

2,300 

l 7, 160 

l, 530 

31, J.30 

Total cost of coarse crushed lir:nestone, F. 0. B. 
Iliamna Bay. 

Total 

15,912 

3, 2LJA 

18,0tlO 

7, 110 

1,980 
~16, 286 

,:,_2quipment costs calculated as percentage of capital cost. 

50 

Cost/Ton 

. 71 

. 14 

. 80 

. 31 

. 09 

. $2. OS/Ton 

Fram Contracto:cs I Equipment Ownership Expense, 5th edition, 1962. 
Covers depreciation, overhead, xnajor repairs, painting, inte1·e:st, 
taxes, insurance:;, storage. 

,:":, 15% of labor. Mining industry standard. 
+ Depletion allowances are not considered in this section. 



s(~.:~.~~ i::~i11cc tb.e availability of sand vvas not co11sidered a 

critical factor, selected deposits were not visited. Representative 

data {Table 11) was utilized from previous e::1g~neering :;:epo_·ts: 

hon :)re. The sou:cce of supply and cost data in previous 

,_; a;;; :c·c2.sonctble. These speci:fy a West 

Coast iron ore at a delivered cost of $15. 00 per ton. 

Gyps~. The source of supplY:.and cost data in previous 

reports have been accepted as reasona-ble 1 These indicate a state-

side source at a delivere 2 cost of $20. 00 per ton. 

Transportation 

Sc.~p~_. Transportation rDethods and operating sc 

quired to mc·.re limestone from the Hiamna Bay area to the hypotheti~ 

cal plant location and cement from the plant site Ancho:;:age have 

been ex.an1ined. A limited amount of o:r:iginal design has been incor"' 

poratcrl v,~~1-, ;:i::_,i_::i1:icable portions of previous cost studies to ar:dve 

at the cost fo;· 1naterials movern.ent. 

Equipment and ::-pcrating h1ethods. The following summary is 

subject to the qualifications given at the end of the section. Two 

1,000 ton deck barges are required to transport limestone from 

Iliamna Bay to the plant site. An 8, 'ooo barrel self-unloading cement 

barge is required to transport cement fror.:i the plant to a distribu-

tion station at Anchorage. The movement of limestone and cement 

h:::.s been scheduled so that both operations can use a single tugboat. 
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The necessary operating schedule follows: 

(1) Round-trip, plant to Iliarnna Bay (limestone) 
Loading time, 2 barges © 200 tph .............. 10 hrs. 
Towing time, 230 miles @0 mph .............. , L}tJ hrs. 

Total 56 hrs. 

(2) Round-trip, plant to Anchorage (cement) 

(Tug picks up cen,di.t ba:::g(:;. and proceeds to . ,:1.chorage 
while limestone ba:cges are unloaded). 

Towing time, 100 rn.ile s C; 5 mph ............. . 
Unloading time .............................. . 

Total 

20 hrs. 
8 h:cs. 

28 hrs. 

(3) Total time for complete cycle................. 84 hrs. 

(1) Required round i-;:x:.; p:::::r year at 7 days per week, 

52 

24 hours per day, 36 weeks per year ......... 72 round trips. 

This scheduling allows maxirnum delivery of 144,000 tons of limestone 

and 576 0 000 barrels of cemer:.t per year. Both capacities exceed ex-

pected re o,uirements. 

Dock facilities. The proposed design requires the following 

dock facilities: 

Plant site: 
Unloading dock -
Dock access 180 feet long and 10 feet wide; clock area 70 
feet long and 20 feet wide; to support raw r.oaterial belt 
conveyor over the total access length and to support 
and maintain a stiff-leg derrick, storage hopper and 
vibra.ting feeclei· on the dock area. No material speci­
fications given. 

Loading dock -
Dock access 180 feet long and 10 feet wide; dock area 
140 feet long and 2,0 £ee.t wide; to carry a cer.oent trans -
po,:t line over the total' access length, and support a.n 
8 foot square control building, alleviator and tank, 
dust collcc- c and auxiliary equipn,ent on the dock 
;.:uea. No n,aterial specifications given. 



1-\11c}101·age: 

Unloading dock -
Dock access 90 fe2t long and 10 fee:t wide; dock area 
40 fo.:;t long zc1,d 20 f.c:;;:;t wide; '(o carry a pneumatic 
transport line over the total .;;i.ccess leng::h. No rnaterial 
s1Jecificatio11s given~ 

Iliamna Bay: 
.Loading dock -

c..:....,_l(l 1.V iCGL , uocl( a ea 

120 foct long and 20 feet 'vVide; to .pport covered belt 
conveyor over the entire access length. No rnaterial 
specifications given. 

Transportation costs. ~xhi.oit 5 presents the barge transpor-

tation cost surnmary. 

De sign qualifications. Although the proposed transpo1·tation 

:;ystem is sufficiently detailed to indicate general feasibility, the 

following factors should be noted which would likely affect its imp le -

mentation. 

(1) The tug and barges could not operate in Cook Inlet above 

the Tyonek area for at least a 60 day period each year because of ice 

conditions. An idle period of up to 12.0 days could result from a deci-

sion not to operate in rnarginal situations. Therefore, combined 

haulage schedules for both limescone and cement, utilizing the same 

tug and requiring 36 weeks of haulage per year, would probably not 

be realistic. 

(2} Tug and barge operations in upper Cook Inlet are limi-

te:d by tidal action and current speed and are not a function of tug 

speed alone. 
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l. fuel, oil arid gJ::·eo..se s. 

2. Labor (not including 1:)ay:coll taxes & insu1· -
a11ce) (ar>proxin1ate 7 rr1aY'.:. cre\:v). 

3. Miscellaneous sul_)plie s, food, etc 

01. Repairs, rn.ainte:1.a.nce, 22.inting, etc. 

Total Cost/Towing Hour 

rfO\Ving Cost Per Barrel oI Procluc~ior1 

l. 72 round-t1·ips/yea.r (, 6E, towing hrs/round 
trip and $28. SO/towing hour." 

2. Cost per ba:crel C 500, 000 bbl/year 

~;10.00 

15.00 

2.00 

. 50 

0. 27 /bbl 



(3) Arrivals at Anchorage usually coincide with high water 

slack (riding up the inlet with' the benefit of flood tide). Departures 

usually take advantage of ebb tide. 

I~) 
\ "L 

tation will unbalance the quarry o'pe rations by extending the shipping 

interval several weeks beyond the quarry operating period. 

Manufacturing Process 

Scope. The purpose of this section 1s to determine the 

approxir:nate cost of cen1ent manufacture under tl1e assumed condi-

tions of raw material source and plant, location for a 500, 000 barrel 

capacity plant. Such determinatiot1 consists chiefly of analysis and 

verification of design specifications of previously proposed plants. 

Process description z~nd .:1nalys1s. The plant design capacity 
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woula be 1500 barrels per day and 500,000 barrels per year, at 91 percent 

availability. A ''dry process" plant inc.orporating the basic steps 

of raw n.,aterial preparation, clinke:r burning, finish grinding, and 

shipment preparation has been assurnecl. Use of the dry rather than 

the wet process is justified by the lower heat requirements of the 

for1ner, and the use of air blending of dry raw materials to overcome 

the higher quality cont1·ol advantages of the wet process. Althoug;, 

individual pl2.nts and proce s sc s vary i:'- equipment and ope rating de -

tail, the reco1nn,ended cqu:i.pr.,ent and plant procedures 1neet s::; ndard 

specifications. 



56 

Desie;11 .._..,~1alyf;is. The design ar1alysis sumn-iarized belo\r.r is 

wholly that of previous cement plant proposers with only :::digh{ modi-

fications. 

(1) Raw· j\fatcrial Requirements 

Lixne sto:1.e 
Sand. 
Iron. 
Gypsum . 

2S,t5 tons /wk 
65 l tons /wk 

59 tons/wk 
8t1: tons/wk 

(2) Limestone Cuarry Operating. Requirer.nents 

Six months per yea1·, single sh1ft, 5 day/week basis -
128 tons/hr. 

(3) Limestone and Sand Hauling 

(a) Lirnestonc (120,000 tons required per year): 
Two 1000 ton barg2s·, 72 round trips/year 
56 hou,:s / round trip l-'JA, 000 tons /year also 
hauling ·· ,'ssh.eel cen,u,.t to Anchorage the re -
quired operating tirnc would inc1·ease fron-1 24 
wceks/yea1· to 36 weeks/year). 

(b) Sand (31,000 tons required per year): 
6 - ton capacity t1·uck, . 25 hours /trip, single 
shift operation, 960 tons/week, 35 1/4 weeks/ 
year. -- 33, 852 tons/year 

(c) Fuel requirements for sand drying 
35 tons/hou1· wet sand contai;.1.in:; 20% n1.oisture, 
l, 000, 000 BTU /MCF of gas, 40 hours/week --
108 lviCF /week. 

(4) Storage Requirements 

(Assume 2280 ft/ft of pile; 60 

(a) Lime stone 
~1 \VCe}~s S\..l}:)?l~i 

(o) s~c.::c 

.c.,. 

.LL. for slopes) 

10, 180 :o:,s 

.:~ \veel-cs sto:tage - 83 =:r of IJile - 2~ 604 tons 

\CJ 

::c~.s 



(d) Gypsurn 
1,1, 3 \veeks supply - bin stor2.ge - 1, 2.GO tons 

(e} Iron Ore 
15. 3 weeks supply - 70 ft of pile - 1, 000 tons 

(5) Raw Grinding 

ratcu. in 

closed circuit with, air sepa:;:ator - all equipn-ient 
sized to 50 tons/hour raw feet - power require­
ments of 25 I-I. P. - hours/ c:on-ope:rated 10 hours/ 
day, 7 days /week. 

(b) Hot ai:r: fu1·nace fuel consu-:nption sized to dry 
raw n,aterials of 7% rnoisture content - at re -
qui::.·ernent of 2, 000 BTU /lb. water and gas of 
l, 000, 000 BTU/ MCE' - - 9 80 MCF /week. 

(6} l'Ciln Feed Blendin[; 

Blending capacity 3200 barrels~ 
10, 200 bi::.rrels giving :,.·naxin:1.un-i 
barrels . 

(7) Clinker Burning 

(a) Kiln fcec:_ 

sto:rag2 capacity 
capacity 13,400 

8. 9 days 

Required capacity 19. 3 to1~s/hour - equipm_ent 
capacity 25 tons/hour. 

(b) Clinker production 
Requ~red output 12 tons /hour - equipment capa-
city 25 tons /hour. · 

(c} Kiln fuel consumption 
900,000 BTU/bbl at l, 000, 000 BTU/MCF 

. . . . . . . 9450 MCF /week. 

(8) Finish Grinding 

(a) Mill operated in cLosccl circuit with air separa-
tor 10 hours/day . 150 bbl/hour 

(9) Cement Storage and Shipping 

(a) Storage 
118, 000 bbl at plant, 2,Ll, 000 bbl at distribution 
station . . L.l:3 production days supply. 
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(b) Bas;ging at distributio:1 st2,tion 
30% sold in bags, 20 bas;s/min. 10. 5 hours/week 

(c) Bulk loading at distribution station 
70% sold in bulk, 0100 bbls/hour . 18. 5 hours /week 

The projected power consumption of 22 kw - hr/bbl and. fuel 

requirement of 1,000,000 BTU /bbl par2,llel. the national averages of 

. -. 8 
U:3-20 k"v-}1:)bbl and 900,000 BTU/bbl resp.ectively. 

Cost Analysis 

8 

9 

The cost :c>rojections shown re st on. ·che following as surnpbons: 

(1) The operating schedule, plant ·capacity, rnanufactur-
ing operations, distribution station re quiren1ents, and 
the costs of adn1inistration, insurance, and water con-
tained in the previous reports are accepted as being :c· •. c, -

sonably accurate. 

(2) The cost of quarried raw rtiate rials has been inc reascd 
in the light of current wag;:; rates publis11ed and in ct 
in the general area, and tl1e prelin1inary design of n-1ining 
procedures representative of those required to excavate 
the pertinent :.:aw rnaterials. 

(3) The hourly labor r2-tes used in the original calcula­
tion of plant operating costs are not representative of the 
current Alaskan rate st}:ucture. Consequently, these 
rates have been increased by a factor of 1. 65. This fac­
tor is based on current geographical cost variations and 

. . d. 1 . 11· 9 average unit p1·1ces reporte, 1n . tee 1n1ca ~1 terature 
i:L1.d on comparison of the rates used in the original report 
with those in effoct for the first 8 n1.onths of 1964 in the 
southern Alaska area supplied by the Department of 
Cornmerce. 

See 11 Cement Plants of the Sixtie's1 1
, _Rock Pi-oducts, May, 1964. 

Civil Engineering, (August, l96LJ:), pp. 75-77. 



(!;;) The cost of b2.rge 2.r:.c:'. tu3boat ope1·2.tions h2.s been 
l"8visccl si11ce· tb.2 rav: r.c.2..tc :cial deposits icle:ntified c._s 

sot1rces of l)rirnal")' ra\v rc.i.aterials d.re cli.f£erent tl1an tl1ose 
origir1ally a~nalyzecl .. 

(5) The :r:nanpower requirernents for the entire operation 
are as follows: 

Adrn.ir.:i.stratior1 2nd sales 
Production and control 
Lirnestonc Cuarry . 
Distribution station 
Tugboat and barge . 

Total 

10 

l 2, 

5 

81 

TLis nun1be 1· exceeds by 9 the re qu11·en1ents set for'ch in pre -
vious reports due to increases in the nurnbers requ~_·cd 1n 
transportation and quarryirig operations. 

(6) The fuel and power costs c1sed arc those cited by 
previous cernei.Yi: plarlt p:i:oposers. Brief investigation in-
,. , ~, . . . - - 'O r,l ·1 , ) cncaces u1e assu:rr1eci cos·c or power 1 • v per .<.w-n:.: n1ay 

be high, and the assumed iuel costs ($0. 20 per million BTU) 
may be low. Since £uel and power costs constit,.1te sm.all, 
approxi:mately equ2.l po1·tion o:£ total cer.nent cost, and since 
these adj us tmcnts would be largely off setting, lack of de -
tailed estimates is not c::.·itica.l. 

(7) The p:cojected capit2.l cost of 6, 5 million dollars ad­
vanced in previous reports by cernent plant proposers is 
in line wich the current national ave1·age capital require­
ments of :;, 7. 00 per barrel capacity. It is doubtful that 
appreciable savings in capital cost ,;ould result from 
building a plant of less than one million barrel capacity. 

It should be stressed that the proposed capital cost does not 

seem to reflect the high cost of the dock facilities which would have 

to be installed at the plant site and at Anchorage. Minimurn dock 

facilities at these locations could conser:vatively add 2. 0 million 

dollars to the origina1 capitalization figure; thereby 1·oquiring a total 

capital investmsnt of 8 5 million dollars. 



~XI-ilBIT 6 

/_;):d1>!1STRATIV.S, SALES, RA\"! MAT ~-:ZlAL, TRANSPORTATION 
AND PLAl"TT OPERATION COST 

500, 000 Bbl/yr. - 91 % of A v2.ilable Time 

60 

Annual 
Total 

Cost Pe 1· 

Barrel 

1\drni:~ist1·ative & Sales 
General Office $ 71, 980 $18,000 
Accounting 32, 700 

-1 1 v0u .1..0,.000 

Office SuppJ.ies & 
...::xpense 

TOTAL 

Y.::1 000 

$ 119, 680 $'.S2, 000 

2. Production and Control (Plant) 
Plant operating super-

vision 
Laborato:cy 
Stoi·croorn 
Laborers 
l\,,:=:.i11te:n.a11.c 2 crew 

78,131 
93, 66-':: 

7,000 
53,539 

100,691 
G1·iciing &: kiln dept. 131,331. 
Repair parts 
Bu:rge loac1ing &· \111-

loadir1g 21, 182 

6,000 
1,000 

70,000 

TOTAL $ 485, 588 $ 77,000 

3. Raw lvfaterial Procurement 
Lirnestone -qua.1·rying 

and crushing 
Sand 
Iron ore - purchase 
Gypsum - pu1·chase 

TOTAL 

4. Transportation Cost of Raw 
Material and Finished 
Cen1ent 71,280 6tl,152 

TOTAL $ 7 1 , 2 8 0 $ 64, 1 S 2 

S. Distribution Station 
Labor 52,317 
Power 16,477 
Supplies, Expense & 

i\i1aintenance ~ 5, 000 
Insurance 1,500 

TOTAL $52,317 $22,977 

$ 181, 630 $ 0. 3634 

$ 562, 588 $ l. 1252 

250,428 
31, 2-i8 

80,640 
$ 404, 796 ~; D. 8096 

$ 135, 432 $ 0. 2709 

$ 75, 294 $0. 1506 



.:::xhibit 6 (continued) 

' u. Othe ;-_· Manufacturing and 
lvfiscellaneous Cost 
Pov/er 

Insurance 
Pro~Jerty tax 

VI ages 

Payroll taxes a::d insurance 
@ 10% of annual wages 

TOTAL 

TOTAL COST PZR BARREL 

To~al 

72,887 

$ 72,887 

Cost ~:::;er 
B:,::_·rel 

0.2000 
0.0700 

-r.il-

$ 3. 3553 

6 



J~)~I-"11 Sl'I' 7 

F ROJ:__;:cT:c=D Ii\C Olvij:: f 1,rn :f::::XT :·,~J\"'.5.l:::: 

500, 000 Barrels .l\m1u2.l Prodection -· 33 Days /Y car 

Operating 91 % of J\llowablc Time 

End of 1st Y car ,~=nd of 15th Y cz,.r 

J>Ji=11 S/\ J.Jj~S 
500, 000 barrels 0 $5. 00/barrel ~;2, 500, 000 $37,500,000 

· OPERATING EXF'ENSES 
500,000 barrels S,;3, 36/barrcl 1,680,000 25,200 OOD. 

~;12, 300,000 GROSS RNINGS 

l.1~~SS: 
Interest':' 
Dcp re cia ti on':' 

NET TJ\XABLE lNCOJviE 

269,000 
292,500 

F:CDERA L JNCOIViE TAX+ 

NET PROFlT AFTER TAXES 

NET PROFIT J\FTER TA 
Dcprccialion 

TOTAL AVAILABLE FOR DEB'J. 
SERVICE 

.s 820, 000 

561, 500 
-·----
258, ~iOO 

86,000 

17],500 

2, 926, 167 
,;. , 3 G 7 , ~; 0 0 

3, ·162, ooc 
5,850,000 

7,313 677 
'1, 98 , 333 

2,, 11A, 000 
-------

/ 8·'7 OClOr ...... J '..i ..,.,, 

ACCUMULATION OF FUNDS 

171,500 
2.92, 500 

461,000 

2,842,000 
"1, 38 500 

7,229,000 

.Snd of 25th Year 

'.;i62, 500, 000 

42,000,000 
--·------

:.~ 2 0 , 5 0 Cl, 0 0 0 

9,312,000 
·---·--·--------~ 

ll,]88,000 

5,079,000 
---

6,109,000 
---------·--

6,109,000 
5, 860,, 000 

-------

11,969,000 



l~YJ1ibit 7 ( 

Pro j ~' etc cl Inc on1 c 2, nc1 ensc 
~nd of L:'c Y car Zrid 1Sth Year J~ _ _,11ci o{ ?. :)t.lt ':{ c~~-i J· 

DEBT SERVICE: 

Rcpayn1cnt of 1st Mortagc 
Loan 99, 28 :: 

Repayment of 2nd 1vfortgagc 
Loan 112,000 

1,300,000 

l, 988, 168 

1,30 000 

4,22~ 000 
Repayment of Barr;c 8., 

Tugboat sso,aoo ss 000 
211 283 3 838 168 6 0 00 

BALJ\NCE; TO SURPLUS $ 2 5 2, 71 2 $ 3, 3 9 1 , ci O O ,:, :- '.>5, 894, 000,:q 

,:, Pres1.1 no change-in the c01nposit:i.on of ac'.:,cts in the initic l. pro forrn-balance sh. i ancl no 
change·. debt load rcquirc.rncnt. In fact, this results in a ligbt understatement cxpen,scs 
-, -1 ·--,~._. ,,..:, r:::,- .1_ -r:::, .. ~ i;:Y/ --:->.1~: f -t--:;1·v·-] Jr,.-· r-r, c-J --r J t1 l<· f-' --:., , "-,1 c'·':'1-'-·_-i.., ~ - - -'-c-n~ C0 .. 1ScCilL .. Dl. 0\ CJ. es .l, . .1c,l-10D O.c lc..,,.a.) ·-· .lllCO-H~ ..., .10,, 11 OL .1°".., .ll.L.llCl,. ,alo.Lt::11lClll., 

Taxes, cxc1u.cling property, license, sales and st2.tc incornc taxes; otherwise cstirn,, 
tax credits on 1 'r.nining" operations on 11 owncd 11 land \.vhich arc not specifrcally sc.p2:.J:, 
costs of operation in the initial repOJ:L Rounded to nearest ~;1, 000, 

,: 0+ Due to tir.ne span ir1.volv8cl and pric2-\V,l[;C unccrtaint; s at future dates, the author:::: 
skeptic2.l of the usefulness of Jong 1:ange pro foni,a financial statcrnenL Sirni1arly a 
11 payout 11 is conside:r:ed unrealistically founded, 8 to 10 years being more ctppropriaL 

r Rounded to nearest $1, 000. 

c1 includ 
' frorn other 

re extrerneJ.y 
0 to 30 year 



CEMENT STUDY CU.SSTIONNAIRE 

:'in11. Name -------------- Designation: ----------------
,-ocai:ion: Corporation/ Partnership/ Other ----------------
Cross Volume (by quantity) of Sales: -------------------------

Su.L..Jr.LY 

Purchases fron1.: ------- Price: By what units? ------- -------
'.1fode of -c:cansportation: ----------------- Lots Size: 

?re:i.gb:t ::: .. ate: ------------ 'Tirr1in.g: -------- Brand: 

Corr:m,ents: 

PRODUCTION AND HANDLING 

lnvento:ry of (amounts & unit size): Seaso:r1al variatio'n? 

Sorting £:com tu· ------ ------ Ready n1.1x in what units? --------
Oth.e =:.-- _.~~~,_l)U ts:· ------------------- Ac.::1uirecl frorn: ----------
Porta...ble. Proclt~ction·: Delivery: ----------- ----------------
Capital equipment (description) and ernploym.ent cor:.,pcsition: ----------

MARI<:.ETING 

Types of products sold: ----------,-------------------------
Te-,'rito::~,;s: Generc - cypes of buyers and contracts: 

Price list: Discounts: 

Seasonal sales pattern: --------- Stability of buyer classes: -------
Credit: ------------------ by types of customers: ---------
Volurne by tc:i::s:itory: ----------------------------------
Con-1rnent~;. 



APPENDIX B 

Selected Lir;1estor:2 D osits of _4.L::.sl..::a 

~:~1e purpose of tl:is listir1g an.d 
·~Jlc asses sn1.ent of Iliarnna 

b:. .. ief desc'riptior1. of selected deposits 
de1:>osits in relatio:r1 to other li1ne-

i .. 

occur:::ences throughout the state. It is n.ot irrcended to be a corri.p;rehen­
" list of all known ciepos"i::.:s. The individual' deposits have been in, .. xed on 

Lin,estone deposit is located on the southern sloDe of the 
;(Z:n Range in ·che southeaste1·n corner of ?vit.· l'v'i:cl<.inley National Parle 

,•c lowe1· outc·ops are approxir:iatcly one mile .nor·i:hwest of ?viile 323. 1 on 
, .'.; .:~.lasl<a Railroad. 1·"\he outcrop is exposed fot a lengt}1 of 2, L..::00 feet. Esti­

deposit thickness is 800 feet. The average of the analyses of core 
:c~1Jresen:ting the low r.nagnesia bed is ·\vitl-1ir1 tl1e lirnits :re,-iuired for 
Cerner1t .. 

The Foggy l-=>ass Lin1estor1e deposit occurs 11ear the headwa.teT·s of the 
est Fo:ck of 1Nindy Creek. The deposit is approximately 15 miles no1"fowest 
Cantwell, Alaska. It is cornposed of gray, recrystaliized lirnestone, The 

,t:tuop length is ap;_:noximately 3, 000 foet: lviagnesia content (average) of a 

.;,nit8d nurnber of sarnples is 0. t18 perce1Yc. 

Seldovia Li11:.estor1c - (Index C) 

Seldovia lies 16 rniles southwest of Horner. The face of the cliff 
fonning the point on the east side of the ent:cance of Seldovia Bay is composed 
of ifrnestone. The deposit is a massive gray to white crystalline lfrnestone. 
The face of the deposit rises 60 feet above rc.ean high tide and is exposed 
.,cross the entire face of the point. Two .~arnples have shown an average 
rnagnesia content of 5. 3 percent. 

s River Lirr1esto11e - D 

1"'1-rc King 1 s Ri-...rer Limestone def.10sits i?:-i tb.e Valley a 
situated close to ... A..n.c11orage~ tl-1e 1v1at2.nusica ·co<.:-1 field, a:c:..d tl-2.e Gler1r1 I-Iigh­
v;c:...,y.. CJ:1er.c1ic2.l ar1a.l-yses indicate that t}1e rocl< is nea1~1~y pu.re calciurD car-
• • . ·1 . '' Q 1 • 1 . , . ; rn, d •' • • non2:cc vn _ess cnan . perceni:: r.c12,£,nes1a ?x1ae. li,ese eposics com;a1:n. 
huge reserves of nearly pure lirnestone suitable for almost any use. 



rf}1c Dc:Lll Islar1d lir11est.on.e depcsits located at Viev; Cove, on Dall 
in soutb.22.sterr1 Al2..slza. Be.t\veei--1 1928 2.n.d 19·::l-9 c.pi)roxi::n.ately 

'""O, 000 to2~s of lir.n.estor1e were 'iuarried ar1d s d to otl1e1· locations by 
:.J~ciiic Coast Cement Corn1)a11y a:n.d t:1e Perrr1a11er1te Cerr12:1t Cornpan.y 

: u.til:i.zation. in t}1e rr1a11ufactu1---e of cerner'i"'c. Resou2:·ces at the "-lua:r1·y are 

·(:·,,zctcd to be 2S million tons of lirnestone containi:,g 96. 6 pe:ccent cal-

Upper Lynn Canal Limestone - (Inc.ex F) 

Li:rnestone is known to occur in tl:2 upper Ly:111 Canal area at Mile 41 
__ !1c I-Ic;..ir1es cut-off on tl1e _Alasl-ca11 side of t}1e i:1.ternatior1al boundary. 

<s of rr,assive white lin,estone crop out adjacent to the highway a:ld in high, 
;;? bluffs above road level. U. S. Geological Su:c·'ley analyses of two sarn­

indicate an average of 2. 28 percent ::nagnesia. 

'i//aterfall.·Ba~,r, Dc:_ll Islar1d - (Ir1dex G) 

The deposit is located 60 miles west-·~;outl.1\vest of Ketcbikan. The 
stone outcrops along the shoreline, on the north shore at the head of 

o Ea:cbour. The outcrop is l, 000 feet and 200 feet thick. The de -
::c is estirnated to contain 3, 000, 000 tons. Recornrnended economic uses 

:.elude cen--ient, agricultural and n1.et2.llu1,gic21..l rjroducts. 

View Cove, Dall Isl2-nd - (lri.dex I) 

The cli::;Josit is located 60 1Y1i.les w2st- oL·,thwest of Ketchikan. It 
iccurs 011 the nortl1 sl1orc o: \/iev;; _Co\1 e a1)l)Y'O).::i:t11ately 2 :..-11.iles frort1 tb.e 

:.,outh. T'he lirncstone outcrops on the beach and has a 2,000 foot thickness. 
file deposit is estimated to contain 25, 000, 00.0 tons above mean sea level. 
,'his rock has been utilized in the manufacture of Portland cement. 

lvlouth of Green J 

The deposit is located 60 miles west-· southwest of Ketchikan. The 
'.1:ickness exceeds l, 500 foet with an estim2.ted ~yanti;y of 100,000,000 tons. 
The recomn,ended usages include cerne:'1t, agricuL..:,ral, water treatn,ent and 
\Jossibly metallurgical products. 



Breezy Bay, Dall IsL;rnd-S outh Bay-South Side - (Index I{) 

The deposit location is 60 rr,iles southwest of Ketchika:"... The lime­
'.'J,e outcrops as a 50 foot bluff at ·:·:2 beach and is exposed for a length of 
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, oOO feet. The thickness is 900 feet with an estimated tonnage of 125, 000, 000 
:·.ns above mean sea lev.el. Chemical and physical analyses indicate S\_:.ita­
_;;ity for cement, agriculture and possibly m·etallurgical uses. 

Wadleigh Island Limestone - (Index L) 

The depo.sit location is in San Alberto Bay, opposite Klawak, on the 
);c:r 'Nest coast of Prince 6£ Wales Island. The lin,estone deposit has an -. ' 
Jtimated thickness of 600 feet, and is continum:s for 2 miles. The estima-
~d tonnage is 40, 000, 000 tons above. mean sea :. .,el. It is a chemically 
, 0 re limerock with many econornic industrial uses. 

Mud Bay Limestone - {Index M) 

The deposit is located at Mud Bay, Shrubby Island, Kashevarof Islands, 
:,'.::.1·ence Strait, northwest ~orner of' Shrubby Island. The limestone is ex-
:n1scci as a 1, 500 foot beach outcrop forming a low bluff. The estimated ton-
:.:,gc is 15, 000,_ 000 tons. The chemical and physical analyses indicate a pos -
sibility of usage in cement. 

.E.uiu Isla:ml Limestone -(Index N) 

The deposit is located opposite Halleck Harbour. It is exposed as a 
1, 500 foot. beach outcrop witl\ a i, 000 foot thickness. The chemical and physi­
c;:,l analyses indicate it to ·be a burning lime rock with possibilities for the 
cement industry. 



~-----·- ----·-----

68 

Cf) 

8 
H 
(/) 

0 
Cl, 
µ:J 
q 



SZLECT:SD .BIBLIOGRAPHY 
Books and Reports 

Bogue, R.H., The.Chemistry of Portland Cernent. New York: Reinhold 
PublishiD.g Company, J947· 

69 

Cobb, E. H. and Kachadorian, Reuben, "Index of Ivietallic and Non-rnetallic 
Mineral Depos.its of Alaska, "United States Geological Survey Bulle-
tin 1139. VIas Uniter\ St:. C 

Dutro, Thomas J., Geologic fv'.i:ap of Alaska. V!ashington, United Sta.tes 
Geological Survey, 1957. 

Jaspe1·, M. W. and Mihelich, Miro, 11 I{ings River Limestone Deposits 
Anchorage Cuandrangle, i? Report for the Year 1961. Ju::.:eau, Alaska: 
Alaska Division of lviines and Mine;;;:-1~9~ 

Earlstrorn, Thor, 11 0uaternary Geology of the Kenai Lowland and Glacial 
History of the Cook Inlet Region, Alaska. 11 Geological Survey Profes­
sional Paper 443. V!ashington:

0 

United States Government Printing 
Office, 1964. 

E:arlstrom, N. V., Surficial Geology of AJ.aska. Washington: United States 
Geological Survey, 1964. -

Larson, T. D. , Portland Cernent and Asphalt Concretes. New York: 
McGraw.:Hill Book Company, Inc., 1963. 

Loescher, Samuel 1\/1., Irnperfect Ccllusion in the Cement Industry. 
Cambridge, Massachusetts: Harvard University Press, 1959. 

Orchard, D. F., Concrete Technology. New York: John Wiley and Sons, 
Inc., 1962. 

Plant Requirements for the Manufacture of Cement. Vlashington: Communi­
cations· Resource_s Division, Agency for International Developn1.ent, 
United States Department of State, December, 1961. 

Az..c':2:::, ::...,. :[. :,~a.:t:::cia.1s of C0."-1s't::cc:.ccion. New York: John Wiley and Sons, 
Inc., 1955. 

A Report on Investigations. and .Conclusions with Respect to Cement Supply 
hoblems ~. Cent~~A.laska and th~asibility of~ Cement Plant 
Near V/indy Station ~nthe ·Alaska Railroad. Juneau, Alaska: 
Alaska Investigations Office, Bureau of Reclamation, 1950. 



'· 

.• 

"Modernization Boosts Flexibility 1n B. c'. Operation, 11 Pit and Cuarry, 
September, 1962. 

11 Pennanente 1 s Hawaiian Plant, "Pit and :.uarry, April, 1961. 

"Revolution in Cen,ent Distributio_n, ,·, Rock Products, May, 1962. 

Riley, H. L. a1yl Schrieder, H. ·J., ''Crushed Lin,estone Operation, 11 

Bureau of Mines, 1963.· 

"Unit Prices Around the Vforld, 11 Civil Engineering, August, 1964. 

United States Departn,ent .of Labor, "'vVage Rates for Alaskan Industr-1, 
Area 2, 11 1Nage Determinations AC-25, 702,. April 3, 1964. 

Unpublished Materials 

Concrete Topics and Trends. Technical Literature of Perrnanente Cen,ent 
Co1npany, rnin,eo., 1964. 

"Monthly Detail of Rail Linc Revenue Freight Traffic. 11 United States 
Department of Inte:rior, Th8 Alaskz-c Railroad, mirneo., 1959-1964. 

11 1',{onthly Report of Freig:1t Cornrnodity Statistics." United States Depart­
m2nt of Interior, The Alaska Railroad, mirneo., 1959-1954. 

"Prelirninary Evaluation of Markets for Ceme::·c: - Post .Sarth'i.uake Alaska. If 

Portland, Oregon: Ivan Bloch and Associates, mirneo., May, 1964. 

11 P:;:ospectus and_· General Eng'ineering Report on Cuarries Located at 
Seldovia ... 1

' Alaska Cement Company, rni m"o., September, 1945. 

"Seldovia Lin,estone Deposits, ''United States Bureau of l\1ines Report of 
Investigations 4932, · n/d. 

·v 

"Seldovia Limestone Deposits: Sta:tus of Public Domain Land and Mineral 
Titles. 11 United Sta_tes Department of Interior, Bu1·eau of Indian 
Affairs, Mimeo., April, 1964. 

A Study for c:_Proposed 1500 Ba1:rels Per Day _Dry Process Portland 
Cernent Plant to be Located Near Tyonek, Alaska. Dal:2.s: Moore 
I;::nterprises, Inc., min1eo., May, 1964. 

Study of Alaska Cement Requirernents, Portland, Oregon: Ivan Bloch and 
Associates, 1',1in:-:::o., Niay, 1964. 

71 




