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This study,‘f;la.ska:'Cement Markets and Opportunities for Regional
. Production, is a part -of ’fhé? ébnti’nuing research program of the Institute 6£
'Bﬁéiné;ss, >“E:conomi‘c 'an.a.’C.}:gi\"/érnmentl‘R‘esearch. The overall program of this
Institute is ri@mgned 6 @xamln@ problems of economic development in Alaska.,
One important fla.\cefc of this region's .economic development is the growth in
basic manufacturing industry ;Lnd employment. This type of manufacturing

is im?ortaht 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“‘_c.)peration would result in the harvesting of
natural resources that presen:tl,y are of limited economic value. These manu-
facturing industries could ‘ernpljoy-‘c:x significant number of workers and add
labor skills presently deficit in-‘this region.

The attraction of ma;lufacturing, therefore, is a realistic goal
for Alaska. The current rate of unemployment and sharp seasonal fluctu-
ations in employment in Alaska‘s Arf;.ajor industries are very real problems.
Some workable remedies to thesréf:‘ii‘;rck)blems should become apparent through
~economic base studies of this type.

This research project was conducted at the request of the Bureau
of Indian Affairs, Unifed »Stat>es Department of Interior in accordance with
provisions of federal contract No. 14-20-0300-1386. Mr. Robert L. Bennett,
Juneau A¥ea Director, was particulafly helpful in guiding the project

to its present published form. Mr. Wallace Craig, Area Field Representative in

Anchorage, assisted the Institute at various.times during the research,




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 -resi:qtifces.

At thg University 'of'Alas‘ka, 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
Cha?les Beasleéy, Robert Haring and Graham Miller. At various stages of
iﬁvestigation, other faculty members .éiaﬁtrit:;uted their special knowledge.

In this respect, special thanks are due Dean Zarl Beistline (mining),
Richard Berg (trénsportation), David Clarke (labor), Michael Cruickshank
(mineéral engineeri.ng), 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

packground
pacKp i

Construction in Alaska is a majbi- industry. Most of the raw mater -
21s, structural components and equipmen‘; of the construction industry are
brought into this region from other state;s'.' ;“The physical distances involved,
coupled with a substantial time lag from brder elsewhere to delivery in
Alaska, have resulted in unusually high costs of construction in the region.

The annual amount of qonstruc£ion _a?‘tiyity, and consequently cement con-
sumed, have varied considerably si'nce World War 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 gquestion.

Purposes

The purposes of the invesi:igation were to:

(1) Examine the market for cement in Alaska and the condi-
tions influenc'ing this’ market.

(2) Identify the current d%s£ribution channels through which
cement is sold in Ala\L‘sk; and the Alaskan buyers that
constitute basic determinants of demand.

(3) Examine the feasibility of manufacturing cement in
Alaska utilizing available raw mate rials and labor.

(4) Demonstrate, thféugh_.thié study, the types of prob-
lems of attraptirig.r;’lanufacturing industry which gen-

erally prevail'in-‘Alaska at this time.




2
(5) Tb.identify_-.femploy.ment opportunity, and economic benefits

for Native people.

i/ethodology

The marketing séjgfnent of the report was accomplished through

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

cbhsumption statistics;‘ ‘and identification of current and potential consuming
sectors of the A'laékan eCQt}OI’%lY. The manufacturing feasibility portion in-
QolQed re\?iéw of the pertment teclhnic_al literature, summary and evaluation
of prévious engineefi’n‘g pfoﬁosals, and limited original design of quarrying
and mapufactpri__né opérations based on preliminary field examinations and

deposit sampling.




II

SUMMARY AND CONCLUSIONS

By

This report inves.ti_gate.s_ the current and potential consumption of
cement in Alaska, It has idehtified the complex pattern of physical distribu-
tion, and explored the marketing difficulties that would be encountered by a
new manﬁfacturipg firm., Th'e‘ technical and economic feasibility of a pro-
posed cement ma.riufacturi'ngpblant were evaluated., Although hypothetical
locations of plant and raw materials‘ were analyzed, the general economic
situation conforms closely to.:the'sp,e‘cifications of cement plants now pro-
posed for construction. ' While such operations are shown as technologically
possible, they are not econprpi’_éally feasible for locations designated at this
tijrne. The major re'asoﬁ‘é .lfsr"thi‘s overdl 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 facilities, and obviously is in a relatively

' favorable manufacturing position,

{(2) The proposed.plvér/it j‘inxvestm‘ent does not seem to reflect
the high costs to bé expected in the installation of dock facilities
‘at the proposed locat).ons°

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

" (4) Alaska cement markets, while already at the annual
"manufacturing feasibility' consumption level of 500-600
thousand barrels, cannot be acquired suddenly and completely
by a new producer. Costly shipments to many ports, and
price and sales cornpetition with existing manufacturers
would quickly reduce the profits reported on the pro forma
financial statements. > . T




(5) Because of the overall risks an'cll' uncertainties evident

in both the manufacturing and markéting areas, the normal

20 year amortization period is too long.
Implications

Several implications logically folldw from this examination of a
proposed cement plant and its anticipated eff.ects upon community economic
development. First, cement manuféc‘tﬁﬁné, though not "labor intensive' by
manufact@fing standards, would provide a‘significant nurmber of job opportunities
for native residents, Second, the att‘e'm'p‘,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 materia;ls and distribution facilities in
Alaska could more easily be combined into a profitable cement operation,
Because this optimum combination of rés»o»t:;rces 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 employment of Native labor.




III

MARKETING AND CONDITIONS AFFECTING DEMAND

Lyt

.The basic con‘cer.n,ofPa'.erI is analysis of cement consumption in

14 examines the m‘qu")/P‘or of factory outlets, the quantity, tim-
i and géograp'h_ic distribﬁﬁgﬁ of :vs';les‘. 'I;‘he major determinants of cement
anles as co?xdi’cion's of deArfxa‘nd '_ai"é segmented-and their importance analyzed.
) Finally, the long and_v_sﬁoz;t;te.r'fn outlook.-for regional cement consuraption
L prcscnted.
g?imkground '

In the period e#aminéd‘, k-1959—1964, all Portland cement shipped to

Alaskan ports came from west coast manufacturing centers. All cement
used in Alaska is manufactured in*«éellingham and Seattle, Washington and
Redwood City, California (Table 1). ‘ ¢¢e__ment must be transported to Alaska
by barge shipment along the coast and inland Waterways. In the past, small

quantities have been imported from Japan and Hong Kong but such shipments

arce no longer significant.

Industrial Organization

Prior to . World VWar II, dom_é_s'j‘}ic cement shipments to Alaska
were relatively unimportant to the nation's manufacturers. Since that

, . . L1 .
time, the effects of chronic domestic cement overcapacity and an expanding

l o ' . .
sSce 5. M. Loescher, Imperfect Collusion in the Cement Industry, (Cam-
bridge: Harvard University Press, 1959) Chapters 1-4.
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TABLE. 1
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-+ SHIPMENTS FROM MAJOR NORTHWEST UNITED STATES PORTS*
TO DESTINATIONS IN~TH_E UNITED STATES
1959-1963

Jasve e

In short tons (barrel equivalents)

1963 1962 1961 1960 1959
{ aharn,
infrton
Lhipmnents:
Internald 120, 274 112, 850 91, 558 108, 645 89, 360
(641, 461) (589, 627) (487, 010) (577, 898) (475,319)
Coastwise %+ 59,119 10, 655 14, 262 49,217 28,170
(315, 301) (56, 675) (75, 861) (261, 792) (149, 840)
TOTAL 179, 393 123,505 103, 820 157, 862 117,530
(956, 762) (651, 622) (562, 872) (839, 691) (625, 159)
Jashington
shipments: ;
Internal+ 45 376 1,316 1, 153 2,560
(186) (2, 000) (7,000) (6,132) (13, 617)
Constwise 39,192 18,983 21,380 14, 098 21,409
(209, 024) (100, 973) (113, 723) (74, 989)
TOTA L 39,237 19,359 22,696 15,251 23,969
(298, 210) (102, 973) (140, 723) (6, 132) (88, 606}
Appregate
Bellingham -
Seattle Internal .
Shipments 120, 209 113, 226 92,874 109, 798 91, 920
(641, 647) (602, 265) (494, 010) (683, 984) (488, 936)

shipments are meager.

“ort of Portland is a substantial domestic importer and San Francisco -Oakland

+ Internal receipts and shipmen‘cs -~ These terms apply to traffic between ports or
landings, wherein the entire movement \takes'place over inland waterways, except
thnt those movements involving carriage on both inland waterways and waters of
the Great Lakes system are also termed "internal as are the inland movements

that cross short stretches of open waters which link inland systems.

“+ Coastwise receipts and shipments -- These terms apply to domestic traffic

receiving 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




¢ sontinued

Puerto Rico to Hawaii. Tnaffic between Great Lakes ports and sea-
. when having a carriage over the ocean, is also termed '"coastwise.
neake Bay and Puget Sound are considered internal bodies of water
n arms of the ocean and therefore traffic confined to these areas is

Sy

forasaie

.1t pather than ‘'coastwise. "

U. S. Army Corps of Enginée_f,_xjg,' Waterborne Commerce of the

United States '

o




FREIGHT TRAFFIC FOR FOUR ALASKAN PORTS
1950-1963
Short 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 1,196, 047 670, 037 56 351,963 29 132,427 11 41, 520 4
1961 1,072,995 631, 209 59 267, 679 25. 119,212 11 54, 395 5
1960 1, 063,1346 628,422 59 246, 758 23 115,420 11 72, 746 7
1959 938, 812 556,124 59 221,387 24 . 118,831 13 42,470 4
j 19-58 852,316 450, 705 53 214, 281 25: - 129,969 15 57,361 7
1957 : 863,“055 !‘529,é34 ' 61 170,006' 20" 100, 588\ R 62,‘:@27. T
1956 1,068,586 633,489 59 201, 139 19 175,'535 16 v ‘518/-, AZO | 6 |
1955 929, 045 524, 796 57 170, 195 18 139,439 15 94, 615 10
1954 952, 206 565,013 59 170,309 18 120, 606 13 96, 278 10
1953 927,069 587,201 63 137,192 15 131, 758 14 70,918 8
1952 1,004, 625 549,408 55 122, 264 12 237,297 24 95, 656 9
1951 1,106,230 572,470 52 110, 756 10 297,421 27 125, 583 111
1950 831,283 428,953 52 50, 742 6 265, 625 32 '+ 85,963 10 =

Source: U.S. Army Corps of Engineers, Waterborne Commerce of the United States
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slaskan economy based largely on m»ilitéry construction has increased the im-
portance of Alaskan markets to west c)'.ovast 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 oiffices of the Permanem’é}an‘d Superior cement companies. Dur-
iné the early fifties, Permanentédistril‘)\;téd 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 Permanen‘ce in Anchorage as the sole source of sup-
ply until 1961. In 1961, the Ideal Cément Compayiyt constructed storage and
dock facilities adjacent to the Port of Anchora_ge“and quickly became a major
factory competitor throughout Alaska. The establishment and abandonment
of factory sales offices would seem to be rela'ted’.fgb‘jeconomic activity in the
State as reflected in Table 2. During the 1959—19:64 period blending and bag-"
ging 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 curreﬁtly maintain port facilities
and unloading equipment. When the peak construction season is approaching,
the inventory in Anchorage approximéfces 175, 000 barrels and requires utili-
zation of barges and silos. During the k\)u'iidiﬁg 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




{or 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
cernent.  They are delivered f'rom northwest pbrts to contractors and concrete
companies which purchase directly from supisliers. One factory branch in
Anchorage extends franchises to dealers in these ports and operates as a

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

Transportation

As noted in the previous section, bafgg transportation of cement from
the Pacific Coast is currently the most efficient method of moving cement to
Alaska. DBarging accounts for over 88 percent 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 associa~
ted with non-recurring government or 'ciféili‘én‘construction at various ports
and off-shore islands. Normally sfné}l.lof size' deliveries are conducted by
Alaska Steamship Line. Table 3 g}ivés;‘the shipmenté 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 econg&hical method of moving cement

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

eries from November to April. The shipper is responsible for unloading the
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TABLE 3
BUILDING CEMENT SHIPMENTS TO ALASKAN PORTS
ACCORDING TO PORT AND GEOGRAPHIC DESTINATION
Fiscal Years 1959-1963
in short tons and (barrel equivalents)

‘\

1963 1962 1961 1960 1959

40, 739 24, 711 42,135 53,379 41, 582

445 208 180 .. 858 837

“ibtotal rail connect- 41,184 . 24,919 42,315 54,236 42,419

ing ports (219, 648)  (132,547) (225,079) (288,489) (225, 632)

Tancau 3,978 1,408 3,170 2,360 1, 540

. ichikan 126 1,434 1,508 353 885

L ' 357 39 283 4,891 9,511

Ldiak 451 269 211 200 169

‘rnivak-FPoint Barrow - 108 457 827 201 262

©ordova 369 256 334 455 127
Vukon River 45 o0 - 742 210 -

Some 354 ¢ 30 92 252, 111

“Subtotal significant non- 5,788 . 3,893 167 8,922 12,605

rail connecting ports (30, 869) (20, 707) (38,122) (47,457) (67,047)

" Side Alaska Penninsula 58 245 257 312 503

5. Side Alaska Penninsula 158 159 668 1, 056 158
" Subtotal-Alaska Penninsula 216 404 925 1,368 661

(1,152) (2,148) (4,921)  (7,276)  (3,515)
All others* DN B A 4,518 4,847 4,000 882

(11,290) (24, 034) (25, 782) (22,470) (4, 694)

Total reported shipments.

to Alaska ports (barrel - 49,305 33,734 55, 254 68, 752 56, 567
squivalents) (262,960)  (179,436) (293, 904) (365, 702) (300, 888)
Shipment flow through 3,729 1,893 1,813 5,936 1, 658
Wrangell Narrows+ - {19,880) (10, 069) (9, 643) (21, 574) (8,819)
All Southeast Alaska ' '

imports*+ o 588 5,816 4,279 9, 639 12, 760

(3, 136) (30,937) (22, 760) (51,271) (67,872)

“Metlakatla, Petersburg, Skagway, Wrangell Harbor, Valdez, Illulluk, Seldovia,
~ Probilof, and other ports not clearly designated.

I Gross flow north bound to other than the port of V/rangell Harbor.
“ Juneau, Ketchikan, Metlakatla, Petersburg, Sitka, Skagway, Wrangell Harbor.

*excludes 17,909 tons 1mp01ted from foreign producers.
Source: U.S. Army Cval‘pjb ofA sngineers, VVaterborne Commerce of the
United States.: .
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cargo at thé terminal point. Barges also carry palletized bags of cement.
“7he loose cargo rates are shown in Table 4. Barge shipments utilize top-
side loading to allow joli'nt .shipment of freight containers and industrial equip-
ment. Combination loading does defray some of the overhead and operating
costs ‘o‘f bulk shipping.

Trucks deliver cement in the Anchorage area. One factory branch
does not deliver cement to customers, but has contracted for trucking from
dockside sfcorage téj the buyer b;y ban independent trucking firm. The expense
of delivery may or may not be borne i)y the consumer. A number of retailers
pick up orders at dockside. Ahotller fz‘xctory branch operates its own cement
delivery trucks and absorbs'thg tr'an‘éportation costs in serving the Anchorage
viciﬁity and other largé—scale v'};uy.ers'.‘ During the bauilding season the Anch- |
orage suppliers attempt to hold in inventory approximately 80, 000 barrels
of Type I cement and 20, OﬂOQ'bé.iére'ls of Type III cement. 2 Due to the erratic
and short term duration of co‘nétfu’étion activity, this large factory inventory
is needed.” The two week timef_lag between order and waterborne delivery
occasionally has resulted in>p,er.'viod'>s of depleted cement inventories for both
major factory outlets.

.Builc 'cemgﬁt is trans'pg:rtkcfz%i; fyrom Anchorage to interior Alaska and to
oil dl-illing S-ités. ‘Resalé "and shipmelut by r;ayill and truck accounted for more

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

. "Type Iis a general, all-purpose cement. Type III is a high early-strength

cement.
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SUMMARY OF COMPARATIVE TRANSPORTATION COSTS
: BY VARIOUS CARRIERS

FMC Steamship Rates

(Loose Cargo - Puget Sound to Anchorage)

0 - 50,000 .\ .nenen. .. e, 250¢/cwt
50,000 Minimum. . oo i e 210¢/cwt
50 - 100,000 ..\ttt 185¢/cws
100, 000 - and.above ............ e 160¢/cwt

) #Containers or pallets loaded by shippers
ICC Steamship Rates
Seattle/Anchorage

Pounds Rates

TR R 302¢/cwt

5,000 Minirmum., oo v e v v ennen ... PO .. 285¢/cwt

10, 000 minimum. «« o vvvevunreenn... L. 275¢/cwt

40, 000 Minirnum. . ..o i '.'7; 2’o5¢/cwt

souyce: V/agner Tugboat Company; and Thél,Alaslcall Railroad in connection with
Alaska Steamship, Freight Tariff 5-0, February 3, 1964.
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. roment consumed in Alaska. The Alaska Railroad (see Figure 1)
. -sices Fairbanks and the remainder ‘of the railbelt area. The quantity
..nent shipped by rail during the period 1958-1964 is shown in Table 5.
) ,i,;‘rcr;t charges for rail transport are given in Table 6. There is no
.nce of any cement being transported by truck over the Alcan Highway
 fearm Anchorag-e to Fairbanks.
Trucking is used to transport cement from the Fairbanks rail terminal
- consumers and retail outl.eﬁs. Twoimajor cement buyers in Fairbanks
cquinped with rail sidi'n"g"sv"fox’jcarload-—lot delivery. Major consumers
. #¥airbanks purchase by c'arloza'd-ﬁlkots. Truck trénsportation is used to fill
o ;{:{E;:bctweén the rail term_indi anﬁd the point of use. Intermediate trucking
sreounted £61~ nearly 96 thousa;ld barrels in 1963, or approximately 20 per-
-t of total stat¢ c_;ﬁnsumption. -
, Transpo.rta'tion pafterné‘fo‘f‘: cement distribution have changed little
Juring the pe.riodb of inve-s‘tigatioh.. The recen£ introduction of special bulk
trucking has allowed rﬁ'bre kéfficient delivefy. It has not affected the selling

urice to primary outlets or consumers in Alaska.

<iassification of Buyer Catagories

This section of the report pr_.esénts an investigation into overall sales
{rom factory outlets. The investig..ac'\t'_:i_ton is divided along the following lines.

(1) Sales in major urban area;.s.ﬁ

(2) Sales to primary outlets. -

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




CLr$betrm

2t Xopo

Marthgy, i

gobuk
Fexobie

v Sy

S
Hisly Crose 1 OO
JUAPIG S

< ¥

&

T
Sur .
) ‘\/\/ { Y ) |
o 5{5' &
5 wL ;11“‘”\“)5 A N
S /_/?/ R Sl S

ul,ln‘v-( T
,Zy e Ort -~
Fditates
/ :

RS
¥
—
&

FIGURE 1

ALASKA RAILBELT AREA

1 @2and1 g

1l




15
 TABLE 5

- RAIL SHIPMENTS OF CEMENT IN ALASKA
1958-1963

R ] Fiscal Year
1963 1962 1961 1960 1959 1959

sumber of Carloads 281 . 208 318 391 346 403
(Portland * 281 208 310 385 329 393
(Naturalt - - - 8 6 17 10

wumber of long tons - 12, 052 8, 735 13,184 16,972 14, 617 18,028

(pzrrel Equivalent) (71, 799) (52, 038) (78,542) (101.109) (87,080) (107,400)
(FPortland 12,052 8,735, 13,050 16,900 13,983 17,813
(Natural S , - S ‘134 72 634 215

Freight Revenues -~ 177.4 ° 128.5 186.3 249. 6 211.0 245.3

'frépsportation Costs , ‘ '

(in thousands of dollars)

(Portland 177.4 128.5 183.0 238.2 199. 6 242.0
(Natural _ - - 3.3 11.4 11.4 3.3

#Portland Cement and related products as designated category 633 by the
_Alaska Railroad o

+ Natural Cement as designated categéry 635 by the Alaska Railroad

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




TABLE 6
RAII_,_ROAD HAULING CHARGES FOR

NATURAL AND PORTLAND CEMENT
- as of December 1964
Anchqrage to Fairbanks

‘Pounds'_” , ) , AI , : _ Rate

0 ‘i-o 24, 000 R 1 ; 232¢/cwt
24,000 up L - S 155¢/cwt
80 -’ 140, 000 - | 70¢/cwt +

140, 000 - beyond : 65¢/cwt+

© l.oose cargo

In bulk

“ource: Alaska Railrodd Freight Tariff -16-F
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The degree of overlap of the cement consuming sectors precludes construc-
ion of a detailed sales flow diagran.;x. However, a general summary of ce-
ent sales is pictured in Figure 2.

The factory outlets in Anchorage sell cement by bulk and bag. The
iargest proportion of factory sales pa’rhs',‘gdirectly to intermediate users, such

.5 redi-mix companies. Factory-to-retailer transactions are common and

constitute an important trade channel.

Urban Areas

The Anchorage and Fairbanks urban areas together with their
neighboring military installations represent 90 percent (405, 000 barr_els)
of the entire Alaskan cement market. The éemaining 10 percent is deliyered
to smaller ports and to sparsely settled inte"riofr‘gi’cies and military out-
posts. The Anchorage area (including Palmer)‘.\'a‘écounts for 190-250 thous -
and barrels annually and is approaching even i;_igher levels of consumption.
These increases are attributable to populatiqn grbwth, increases in resi-
dential, business and municipal utilities, and noﬁ—military Federal and State
building programs. The March 27, 1964 earthguake stimulated construction
of private and public buildings. > The business growth of Anchorage occurred

more rapidly than elsewhere because it'ié the major industrial and distribu-

tion center for Alaska.

3
Sce"Preliminary Evaluation of Markets for Cement - Post Earthquake Alaska,"
(Ivan Block and Associates, May 1, 1964).
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Surprisingly, the Fairbanks cement rq-a;‘ket has often been as large
. ne Anchorage market. It has lreached 180 to :2100 thousand barrels annu-
., with its peak consumption occuring in 19(3_2¢63. A decline in military
.ctruction early in 1963 has been somewhat offset by increasing building

snstruction and by federal and state road building programs.

c.les to Primary and Secondary Consumers®

Anchorage has three redi-mix plants, four block-plants, and one
crocnt pipe and septic tank company and'ljlﬁmerous retailers of bagged ce-
ment. In direct contrast to its substantial sales importance, Fairbanks
nas only two redi-mix plants, one block plant and approximately 12 retailers
s{ bagged cement. Redi-mix plants, block plants, and retailers represent
scparate types of non-competing cement consumers and outlets. Redi-mix
plants in Alaska are capable of producing 50‘0 thousand cubic yards of con~
crete. They constitute the largest segmentﬂofkthe cement market. In 1963
they consumed 63 percent (284 thousand ba;rels) of cement and produced
225,200 cubic yards of concrete.

Cement block plants purchased approximately 25, 000 barrels in
1963 with block sales showing no appreciable gains over earlier years.
Present block manufacturing facilitieé'pr-oc}uce éround 2 million concrete
blocks annually. This cement produ'ct.'l;las not been as well received by

Alaskan builders and homeowners.as. in other states. These firms will prob-

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

ket in the future.




20

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

.. ris and hardware stores. These types of dealers do not maintain their

yentory of cement during the winter. Th-'él_ir prices of bagged cement are -
Ligher than the pri‘ces' of bagged cémeﬁt.sold by redi-mix and block companies.
L oypical dealer, such as a lumber yard or hardware store, sells between

t60 and 800 sacks of ceifne_nt during the building season. They sold 18 percent

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

wrt issexpanding, expecially in Fairbanks.

Private and Government Sectorg

The major contracting a‘gencie\s who utilize cement are: the federal
sovernment (military and other federal agencies); the state government's
capital -~ improvement programs (see Table 7); and local government through
municipal utilities. Business construction is not reported as a separate
cutegory of contréct construction, but accounts for probably not more than

five percent of total cement usage.:

:

Accurate estimation of ,g._overnme‘nt cement usage is difficult. = How-
cver the relative importéné‘e:d‘f cement usage 1s reflected in Tables 8, 9, and
10, Military-construction' is cop’c’récted thfough thé U.S. Army Corps of
Engineers »for the Afmy and Air -’:For:ce, as are many other public works pro-

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

K . ' -
The U.S. Army Corps of Engineers (Anchorage) publishes no consolidated
contracts awarded series, and does not list cement usage in every contract.
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TABLE 7
PROJECTED COSTS OF STATE?QF-ALASKA CAPITAL CONSTRUCTION
PROGRAM ACCORDING TO MAJOR FUNCTIONAL CATEGORIES, 1963-69
(in thousands of dollars)

Percent Percent
1968-69 of Total 1967-68 of Total

Economic Development v

(Highway construction, highway 47,614.8 93.4 - 47,092.6 71.8
maintenance, harbors, airports, S

campgrounds, parks and tourist

roads, fish protection and

propagation)

Education {State operated elem- -

entary and secondary schools, 3,204.0 - - 6.3 8,229.0 12.5
vocational schools, University o :

of Alaska

Public Safety : :
(State Police outposts, district 106.2 .2 106. 2 .2
headquarters buildings)

Heath and Welfare , :

(Mental Health, Juvenile - - 10,174.0  15.5
institution, hospitals and ‘ : ' ‘ :
health facilities, Pioneers'

Home)

General Government L : :
(Office building additions, 30.0 B .1 ' 30.0 -
© and alterations) ’ ‘

- Total Construction Value 50,955.0 100 - 65,631.8 100

Source: Department of Economic Development and Plénhihg, A Capital Impfove-
ment Program for the State of Alaska, Juneau, February, 1963

i
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Percent Percent Percent Percent.

1966-67  of Total 1965-66  of Total  1964-65 of Total 1963-64 of Total
17,348, 8 78.6 47,573.8 69.8  %1,458.9 68.4 54,139.6 80.4
5,%36.0 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 i*?,ZZZ.O 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 AVWVARDZD, HEAVY CONSTRUCTION
AWARDS, AND DISTRIBUTION OF CONTRACTS AWARDZID BY THE
ALASKA DIVISION OF THE CORPS OF ENGINEEZRS ACCORDING TO
CONSTRUCTION SITE, 1949-1950,- 1954-1955, 1957-1958 AND FY 1964+
(in thousands of dollars)

FY 1964+% | 1957-58 1954-55 1949-50
Total Contract

Awards 41,545 169,127 159, 143 147,173
?Ec;L\}3:<Construction o ,

Contract Awards 35,660 147, 839 136, 937 92,276
;@9_}?_ Heavy
" Construction

Anchorage 21,788 : 17,904 45,122 34,921

2. Fairbanks 3,503 . 31,16l 35, 858 25, 104
;. Gther | : 11,508%% . 91,841 53, 140 31, 694

¢ beginning with award dates of January 1,- 1949, ending December 31, 1950
with 2 similar division for the next two periods after which the basic data
is available again only for fiscal year 1964.

# "Heavy'' construction contracts are those which by inspection of the con-
tract file involve significant use (5 percent) of cement products. &xcluded
specifically are the large 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 € offshore islands

source: Alaska Division, U. S. Army Corps of Ingineers
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TABLE 9
U. S. COAST GUARD AND NAVY COMBINED:
CONSTRUCTION AND GENERAL USAGE
OF CEMENT
11959-1964
{In bags)

1959 1960 1961 1962 1963 1964
General Repair®
and Maintenance 1219 1053. . 1093 1132 ‘3912 -
Construction S
Contracts in bags 8G00 8000 8000 . 8000 8000 53264++

««««««

Branches were combined, because each as an individual consumer was
insignificant )
+ Combined total largely due to Quake and Tidal Wave 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). T




TABLE 10
PROJECTED ALASKA FRIMARY AND SECONDARY
HIGHWAY BUILDING ACTIVITY

Fiscal Year 1963-1967

25

1967-68 1966-67 1965-66 1964 -565

1963-64

L Approp riation
. :nousands) ‘ 39, 769 39, 769 39, 769 39, 769 36,363
. of Bridges -6 11 13 31 21
Gan Paving 148.3 124, 4 173.1 108. 6 60.9
f;’;‘ﬁ?ﬂ&l”/) 98.4 81.3 . 94:.3 86.6 52.7
~condary Roads) 49.9 43,1 78. 8 22.0" 8.2

~urce: Department of Sconomic Development and Planning, A Capital

Improvement Program for the State of Alaska 1963-1969, Juneau,

February, 1963




26

contract independently. Table 8 shows the Navy and Coast Guard consump-

~

on to be smaller and more stable than that of the Corps of Zngineers.

o

Non-inilitary federal ard state capital improvement expenditures and

IR

:he private construction sector represent a purchasing block that accounted
Jor approximately 4200, 000 barrels of cement in 1963. . The private construc-
tion sector is much smaller than the p\u-bl_ici_vsector but has been steadily ex-~
panding. The recent increase in construction allied with petroleum explora-
tion progra}ns within the state are partic‘ulérly significant. This exploration
consumed 26 thousand barrels in 1963, bu% should reach 100 thousand barrels

6

or nearly 20 percent of total consumption in 1965,

Pricing 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 fluctuations occur. A uniform price dur-
ing the building season tends to stabilize building costs and this gives contrac-
. . a1 D
tors a reasonably firm basis for contract bidding. The above price is f.0.Db.

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.

(92}

Bulk cement in actual barrels. A'pi"ice of $7. 85 prevailed per barrel of
sack cement, reflecting bagging 'a\nd handling cost.

"The Petroleum Ihdustry in Alaska,' Alaska Monthly Review of Busi-
ness and Economic Conditions, August, 1964,

11 price estimates are derived from interviews with prime contractors
and redi-mix companies, and examination of overall construction expen-~
ditures (Appendix A).
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ractory branc"neé generally avoid selling to dealers previously supplied by
‘heir own larger customers.‘ - This enablzas the larger outlets to function as
wholesalers to the smaller retail ogtlets.

Price competit.ion betweébn redi~-mix companies is limited. This
situation results in a policy of one selling price for business construction and
nousehold purchasers, and quantity discoun’cs are nonexistent. It is interest-
ing to note that the ''retail" price per \yard of concrete did not vary for a one
yard order as opposed to a three-truckload order in the ur/ban areas examined.
Prices ranged from $3O 00 f,o ;‘532.5 0 per syard in Fairbanks and from $26.50
ter $28.00 per .yard in Anchorage. One price prevails for redi-mix concrete
in all urban areas and is modified to f. 0. b. plant for rural deliveries. ‘Oc-
casionally portable dry ba.‘t'cﬁf;;_léntbsb are established at rural construction
sites.

Block produce‘rs and rféad\j mix companies sell sack cement and ex-
tend credit to individual _smallﬁbuildﬁers, but normally have not delivered the
product.. Retailer sack pric_es'Avé;ri_ed substantially among types of stores

in various localities and by season. *

Nature of Competifiop |

Althéugh .diffvere_nt types of cement are available for special pur-
poses, Portland cement is basically a homogeneous product. This fact dir-
cctly affects the 'nature of compétit'ion between major sources of supply. The

pricing and credit policies of theAma,jor factory branches seem practically
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Competition is most apparent in the area of services rendered

- nzsers., This partially explains how a new factory branch, utilizing

- sulk trucking facilities, was able to capture many large customers

[

_i5 entrance into the Anchorage market in 1961.

%

Redi-mid companies diiier siig

thy in pricing policies but, similar

. fzctory branches, competition is most obvious in the services ren-

~i to the consumers. Services are particularly important to contractors

¢ precision timing of deliveries is necessary, and scheduling errors
sastly. v
The groxvmg importanbe' of a few 1érge~order customers, such as
. suploration and redi-mix con'-lpavnies, has certain competitive implica -
S BQlk delivery of cement will continue to be an important service to
“se large scale buyers. Cement used by-oil exploration companies requires
«uondable blending of additives. Prope;‘"i‘édditives are a requirement of the

-chnical specifications of drilling operations. As the need for this special

‘ve cement increases, suppliers must adjust to conform to these needs.

initlook

s

The 450 thousand ‘barréls'of cement consumed in Alaska in 1963 is
Linher than any year since 1955, Military construction, while still important
5 c%ocz“easing whereas‘non-military government construction is increasing.
“review of annual sales of cement in‘Alaska, 1950-1964 and 1959-1964, does
tot reveal a consistent pattern of ingreases.

The influence of military con=

siruction activity on regional economic growth is gradually decreasing
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~.izrly in urban arcas. Private'residential and business construction

1N

oL
: iy
R

ificantly dependent upon government employment. New industries

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

Sl

wrthquake Reconstruction

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

¢lated contracts involved primarily demolition and design for new

el

~sction. Business re=censtruction has been prompt. Overall re-
sction will cause a temporary increase in cement sales and will help

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

Cene 1965-1966.

ssiection of Cement Consumption

The preé;‘ent pace of employment, business, and industrial growth in
©z should increase the annual cénsumption level from 450 thousand bar-
~7 i 1963 to 550-600 thous.and barréls by the late 1960's, This projection

sesed on the assumptions that fedéral and state construction expenditures

fcontinue and military construction expenditures likely will decline; and

private business and household consumption of cement will increase

“owly but consistently.

cmary and Conclusions

Following World Var II and the Korean War, curtailment of military

spenditures in Alaska led to readjustments in the economy. Total cement
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.+ consumption have enﬂerged such as n?jh—military public construc-
.4 netroleum exploration, which wi}ll'l';upport an annual consumption
of ;pproximately 600 thousaﬁd balrr.els within the next five years. Post

. ..)ve reconstruction is inére_asing cement consumption faster than

save been normaliy anticipated. Oil exploration operations are in-
ngin imporiance and alfe expe_cted“’to become major consumers of
A series of major 6il discoveries could greatly change the charac-
Jcément marketing in Alaska and easily raise total annual consumption
- 750-800 thousand barrels level.
The entire cement prqduction system in Alaska is characterized by
~¢ capital requirements and an exténsive distribution system. This
5 entry by a new firm ext.rcvamely.difficult. Major suppliers are con=
o to major national cement cofnpanies. Any new cement distribution
win Alaska would be. sgriou;ly handicapped. Acgquisition of a large por-
+ of annual cement sales in the State would require substantial invesfment
;i‘:uarkcting‘facilities suchla_s-,\'{/har'fs, silos, blending and transportation
;;‘;)::wnt, etc. and a sales organization. = Sufficient working capital would
’ ’ge available for the inve:.n’cory and credit extension policies charac-~
rstic of the industry in Alaéka; C“ons'ideration of the existing Seattle and
“twood City f. 0. b. mill iarices of bulk cement and the current estirnates

“ocean freight costs suggests that the present factory sales branches could

wd would meet any price established by an Alaskan producer.




ANALYSIS OF MANUFACTURING

onac and Mefhodology ,
j?he purposes of Pazt iV are to:
(1) Deterrﬁine approxima\te cement manufacturing costs for
a n/i}o“bugw plant using assumed locations of plant and
raw materials. These locations were selected to con-
form closely to the specifications of a cement plant re-
cently proposed for construction.
(2) Determine any factors not presently apparent which
should be thoroughly investigated before serious con-
sideration is given to the construction of a cement
plant.
The analyéis is présented in four sections:
(1) Raw mate 'rigll availabiiity and supply
(2) Travnvspéftvatvio‘n requirements
{3) Manufaéturihg -process
(4) Preliminary.cost analysis
The raw matérialvs séction includes description of the assumed
deposit characteristicsy ’spie.ciﬁca‘tion of the type of exploratory program
required, p1~éliminafy desivgn‘:azlxalysis of che requisite quarrying opera-

tion, and determination. of mining costs.

7:\11 previous engineering reports and data referred to throughout this
section are those of Moore Enterprises, Dallas, Texas. Thaese were
previously completed for private interests and made available for use
in this study. '
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The transportation and manﬁfacturing sections contain analysis
..mraarization of previously recommended procedures, processes,
designs. Critical factors are recognized which could adversely affect
- sesign, and which should be more thoroughly investigated before a
¢ fensibility determination is made.
. The cost section utilizes those costs deemed accurate and :éevised

.r5 when necessary to arvive at a preliminary manufacturing cost and

sy

low pattern.

.=+ and Raw Material Locations

Plant location. The location of the msz

nufacturing plant was
sumed to be on the western side of Cook Inlet north of Tyonek, in the

sreral vicinity of known gas and coal fields, Such fields could conceivably

iorve as fuel sources for the manufacturing process,

Raw materials, Multiple sources of supply have been assumed

isr the raw materials required in cement manufacturing. Sources of

supply were established for limestone at Iliamna Bay (approximately
120 miles south of the plant site in Cook Inlet) and for sand in the

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 materials are given in
Y _

Table 2.

The percentage raw mix composition for ASTM cement Types 1,

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

N

analysis of the raw mix, cement clinker. and cement in Table 13,




PRa- S S B

CHEMICAL ANALYSES OF RAW NATIRIALS:

Ursus Cove Iliamna Bay Limestone Blend TyonelgSand West Coast
Limestone #2 Iimestone #5A 3% ILimestone 2 #9 . S.
, 97% Limestone #5A Iron Ore

Si0O, 25.16 0.90 1.62 70. 06 14.38
A1203 | 0.99 0.30 | 0.32 15,01 7.31
FQZO3 ‘ 0.63 0.32 0.33 3.93 65.83
CaO : .40. 91 55. 15 54,173 1,77 4. 00
MgO ©0.70 0.67 | 0.67 1.43 0.37
Kzo . Ogi- ' 0.04 0.04 1. oz‘.’, 0.18
"-“‘?_._,Nazo -o.4'27 “o.ov t 0,08 2. 80 0.63
50, | 0.21 0.06 0.07 0.08 0.08
Loss 31.42 42.40 42.07 3,74 7.36
TOTAL 100. 39 99.91 99.93 99. 84 100. 14
vRat.iO 15.53 1.45 2.49 3.70 0.20
Total Alkalies as Naz) 0.11 3.47 0.75

#Analyses supplied by Moore Enterprises, Dallas, Texas

£¢




TABLE12

PERCENTAGE RAW MIX COMPOSITION:

ASTM Type I  ASTM Type I & II ASTM Typelll

Lirnestone Blend 78, 4 5 78.29 79. 06
Tyonek Sand #9 19.54 - 19. 88 19.57
West Coast Iron Ore ,  1.72 1.83 1.37

#Supplied by Moore Znterprises, Dallas, Texas.




TABLE 13
CHEMICAL ANALYSIS OF RAW MIX,

CLINKER, AND CEMENT*

Raw Mix

ASTM Type I ASTM Type I & II ASTM Type III

510, 15, 21 . 15.46 15,19
41,05 3 3,37 3.29
Fe,03 . 2.16 2. 24 1.93
CaO 43,51 43.28 43, 67
g0 | _0{81' 0. 82 0.81
1,0 | 0.23'r 0.24 0. 23
Na, O ez 0.63 0. 62
303  o - 0.07 | 0,07 0.07
Loss 33,98 33,82 34.09
Total  99.90 99.93 99. 90
Touﬂ.Alkalias‘NazCﬁ 0.77 0.79 0. 70
Silica Ratio 2,78 2. 76 2.91

Clinker

III

ASTM Type I ASTM Type I & II ASTM Type
510, 23.23 23. 54 23.23
ALO, 5.05Af; 5.13 5,03
FepOs 3.30*J-  3,42 2.96
Ca0 66.43 '  S 65.91 66. 79
MgO 1.24 1. 24 1.25
K,0 0.12 0.12 0.12
Na,O 0. 63
SO5 0. 00 0.00 0.00
Loss 0. 00 . 0.00 0.00

Total 100.060 5 99.99 100.01




Table 13 (continued)

Total Alkali'as Na,O 0.71

Silica Ratio’ S 2.78
‘Molecular Ratio 2. 59
5.8 | | 55. 2
c,s 25.0
C3A 7.8
C4AF | : 10.0

0.71
2.75

2.54

16,4

Cement

ASTM Type I & II ASTM Type I

ASTM Type I

Si0, 22.30
Al, 05 4,857
Fep0O3 3.17
CaO 65. 08
MgO 1.19
K,0 : 0.11
Na, O 0. 60
SOz 1.86
Loss 0. 84
Total 100, 00

Total Alkali as Na,O 0. 67

Silica Ratio 2.78
Molecular Ratio 2. 65
C4S 53. 0
CZS 24,0
C3A 7.5
C AF 9.6

22.60

JE5N

.92
3.28
64. 58

1.19
0.11
0.61
1.86
0.84

99.99

2.59

10. 0

22.

4

>

2.

65.

30

83

84

42

.20
.11
. 60

*Supplied by Moore Enterprises, Dallas;
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The cost of limestone at the plant site has been estimated to be $2. 71 per

R

ton and that of sand to be $1.00 per ton. Iron ore is priced at $15.00 per

&

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

Iimestone

Sernples of limestone for 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. Othe-r nearby occurrences which could
serve as alternative sources of supply are shown in Figure 4. Figures
5and 6 illustrate the geology of the cliff sections at Ursus Cove and
Iliamna Bay and show the sample locai:,ions. The general topography of
these areas is shown in Plates 1 and 2 F\Chemical analyses of these
samples are given in Table 14. Since only sample 1 form Ursus Cove
and samples 5 and 6 from Iliamna Bay are suitable cement raw materi-
als, Iliamna Bay was chosen as the hypothe;ical source for limestone.
It is assumed that 2 limestone blend ds given in Table 11 could be ob-
tained from this deposit. ’

Reserves. Required‘ré‘serves for a 25 year lifc would be 3.4
million tons. With a deposié thickness of 100 feet tiiis would require only

©. 86 acres. Indications are that this quantity is certainly available at

Iliamna Bay.
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Index Map of Cook Inlet Showing Location of Raw Materials

and Plant Sites.



Kamishak Formation
Lt0 darKegray and black limestone, dark-gray to dlack cal-
~eeous, shale, and black, green, and wiiite chert. Limestone
©aslly aliered to white pyritiferous marble, and chert to
eenion-gray metachert near contact with pluton; some mineral-
Led rock present near contact with intrusive. Rocks local
sesilliferous containing an Upper Triassic fauna; echinoid-
.4 coral-reel limestone present at Bruin Ray.
.o Cove; mainly dark-gray to black calcareous‘shale with
uerbeas of black limestone and che
-.n Day; black, green, and white cneLL thin-bedded and highly
" nlded at entrance to bay; dark-gray limestone at southeast
-4 of bay, and black shale and limestone on north side.
ronak Bay; highly folded green and white chert

o
P

ser-gray to black CdlC&LCOUo rock wxuh slaty cleav-
wre parallel to original bedding; contains elon-
cated limestone coneretions and a few beds of dark-
vy to wnite crystalline limestone. Rocks con-
sinéd to a small area between the heads of Cotton-
wood and Iliamna Bays
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FIGURE:' 4
Geologic Map of Iliamna Bay Area Showing Known Limestone
Bearing Formations (from U. S. Geological Survey 1964
Map 1-407)
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TABLE 14

CHEMICAL ANALYSES OF LIMESTONE SAMPLES+

{Ursus Cove and ili

P

<L

RS

na Bay)

Sample 1 2 3 4 5 7 8
510, 18.24 49.76 32,60 42,72 11.45 11.37 70.32 58.72
Fe,03 A4 5071 40140 5.1 . 82 .54 1.46  2.25
Aly04 .33 21.57 9.66 16.4 .57 4.33 13.62 16,75
CaO 44.99 10.17 28.24 13.69 47.95 45,15 3.89 7.43
Na,O 0.00 2.30 1.42 1.08 . 04 .46 6,30  4.00
X,0 0.00 1,65 .58 1.50 .02 1.40 1.76 44
MgO 84 3.45 3.67 9.43 2.97 .99 24 5,94
Loss 35.67 5.10 20.02 10.36 37.65 37.65 2.40 5,10
CaCO5 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

o
Figures 5 and 6 for

locations.

Analyses by Commercial 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. The pattern of drill-

ing required would be indicated from further field geological examina-

X

ing could be required at a cost of $15.00 per foot.

Development and mining. The proposed development plan fox

the [liamna Bay quarry is given in Figure 8. The main considerations
in the development of the depo;si;c'are selection of the quarry site, and
the location of storage a"nd'loading facilities. The topography of the
area demands a careful balance between the grade of material re-
quired, operating costs, and capital expenditures for plant and site
kdevelopmen’c. The steep cliffs, rugged hinterland, and flat beach are
all unfavorable though not obviati_ﬁg‘ conditions for the operation. Fel-
site inclusions in the deposits could necessitate selective mining in
part but this would not be a major consideration.

The rhining operation proposed is simple and conventional.
Track mounted wagon drills would be used to break rock in an open
face quarry. The b.fokken fock would be loaded on dump trucks by a
.shovel loader and transported té 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.
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o

Design and ¢ost analysis. A mining cost analysis is given

5

in detail (Exhibits 1, 2, 3 and 4). Allowance has been made in the es-

of capital expenditures for development and site preparation.

nt of dock-facilities capable of withstanding the rigorous ice condi-

e r e
OIS

tions encountered in this area during the winter. Costs have been cal-
using current local information, and in more detail than is

culated
hormally required for preliminary planning. The determined cost of

52.05 per ton f. o. b, Iliamna, agrees closely with ori  .al estimates

eside costs with appropriate adjustment for the given locality.
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CAPITAL RECUIREMENTS

(Iliarana Limestone Operation)

Property acquisition™» . . . L . . 0 o0 0L L, 20, 000
initial exploration and development+ . . ... . . . 50, 000
Vorking capital . . . . . L L o o L L0 v L 50, 000

1 months' payables
Inventories
Zxplosives & supplies
Spare parts
Miscellancous

Pre-operating overhead during exploration and

'
-+ . o e s . . .

development periods++ .

% See Capital Equipment Cost Estimate

s Avbitrary allowance
+ Site preparation, foundations, exploratory drilling, etc.

++ §$5, 000 per month for 3 months




LSXHIBIT 2

CAPITAL BQUTPMENT COST SSTIMATE

tone cperation)

U )

(Il:pamna L1

=
v

Jining rate 20, 000 - 23 000 tons/month

2 Jaeger J D4 B rockdrills . . . . . . . . . ..

=

{ 900 ¢im rotary compresso

-11/2 yd. loader, rubbertired . . . . . . . .

Z-06vyd. dump trucks . . . . . . . . . . . ..
Bulldozer, D-6type . . .. . . . . . . . . .
Crusher

1 Crusher 160T/hr. minus 6" . . . . . . . . . .
1 Drive & power unit . . . . .+ . . . . . . . .
I I'eeder & hopper . . . . . . .+ .+ . o o ...

Stockpiling and Loading

] Conveyor and auxiliaries, 1500 frowd o0 L, L.

] Generator, 65 kw . . . ., . .
I Doclet v 0 0 v v 0 s e e e e e

Maintenance and OQifice

Maintenance shop, power house

change room, office and store,

magazine, bunkhouse

Total 2,550 sq. ft.++ . . . . . . . . 0L,

-‘From Yukon J_,ouwprncnb Inc. exce*st where spec1f1cd
*% At $15. 00 per ft. inclusive.

RS

Cost

40, 600
30, 000
22,000
16,000

30, 0CO

23,000
11,000

12, 000

22,500
9, 000

300, 000

51, 600

566,500 .

+ From H. R. Peyton, Associate Professor of Geophysics and Civil

Engineering, University of Alaska.
P+ At $20. 00 per sq. ft.
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LABOR REQUIREMENTS

(Iliamnna Limestone Operation)

Catagory Number Hourly rate
Mining

Drill operators 2 $5.73

Eguipment operators 2 5,27

Dumy truck operators 2 4,89

Primary Crushing

Operator 1 5.37
Stockpiling and Loading T

General labor 1 | 5.00
Maintenance and Office N

Mechanics, heavyst o1 5.37

Mechanics, heavy, helper 1 4, 74

Office and stores clerks 1 4, 82

Superintendent®® . , 3 6.00
TOTAL LABORT » S

e

% From U.S. Department of Labor Wage Determinations
AC-25702, South Alaska, April 1964, July lst increase of
3% not included. "Wage scales exclude construction workers and
reflect current mine workers earnings.
%% On 12 month's basis.
+ Does not include bunkhouse stafi. Catering to be on a countract basis.
%+ Heavy mechanic may be brought in from main plant but savings
per ton would be insignificant.
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OPEZERATING COSTS
{Iiiamna Limestone Operation)
6 months/year

24,524 T/month

Supplies &
Labor Equipment* Total Cost/Ton

Mining - 5,772 10, 140 15,912 .71
Crushing 944 2,300 3, 244 .14
Stockpiling & Loading 880 17, 160 18, 040 . 80
Maintenance & Office 5,580 1,530 7,110 .31

13,176 31,130 44, 306

Payroll taxes and

fringe benefits¥™ 1,980 .09

: 46,286

Total cost of coarse crushed limestone, . O. B.

Hiamna Bay. . . .« o o o . 0o e e e e . . $2.05/Ton

¥

“Lquipment costs calculated as peircentage of capital cost.

From Contractors' Equipment Ownership Expense, 5th edition, 1962,
Covers depreciation, overhead, major repairs, painting, intercst,
taxes, insurance, storage.

2% 15% of labor:. Mining industry standaxd.

'

+ Depletion allowances are not considered in this section.




Sord,  Since the availability of sand was not considered a

critical factor, selected deposits were not visited., Represeatative

Iron 7wre., The source of s y and cost data in previous

)

hese specify a West

e

Coast iron ore at a delivered cost of $1 5 00 per ton.
Gypsum. The source of supply and cost data in previous
5

reports have been accepted as reasonable, These indicate a state-

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

Transportation

<

Scope. Transportation methods and operating scacdules re-

~

quire;‘i to move limestone from the Iliamna Bay area to the hypotheti-
cal plant location and cement from the plant site .2 Anchorage have
been examined., A 1il;mited amount of original design has been incore
porated with annlicable porticons of previous cost studies to arvrive

at the cost for materials movement:

T
<

Lguipment and 2perating methods, 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 8,000 barrel self~unloading cement

.

barge is required to transport cement frorm the plant to a distribu-

tion station at Anchorage. The movement of limestone and cement

has been schaduled so that both operations can use a single tugboat.

L5
ot




The .necessary operating schedule follows:
(I} Round-trip, plent to {liamna Bay (limestone)
Loading time, 2 barges © 200 tph.............. 10 hrs,
Towing time, 230 miles @ 5 mph.............., 46 hrs.
Total 56 hrs.

—
oo
—

Round-trip, plant to Anchorage {cement)

(Tug picks up cemunt barge and proceeds to ..achorage

while limestone barges are unloaded).

Towing time, 100 miles Smph.............. 20 hrs.

Unloading time. .o . o ot i il i it i 8 hrs.
Total 28 hrs.

{3} Total time for complete ¢y¢cle .. ..., .. 84 hrs.

per year at 7 days per week,

{4) Required round & ips
24 hours per day, 36 weeks per year......... 72 round trips.

This scheduling allows maximum delivery of 144, 000 tons of limestone
and 576,000 barrels of cement per year. Both capacities exceed ex-
pected requirements.

Dock facilities. The proposed design requires the following

dock facilities:

Plant site:
Unloading dock -
Dock access 180 feet long and 10 feet wide; dock area 70
feet long and 20 feet wide; to support raw material belt
conveyor over the total access length and to support
and maintain a stiff-leg derrick, storage hopper and
vibrating feeder 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 20 feet wide; to carry a cement trans -~
port line over the total access length, and support an
8 foot square control building, alleviator and tank,
dust colleczor and auxiliary equipment on the dock
area. No material specifications given.




Anchorage:

s 90 feet long and 10 feet wide; dock area

-

40 feet long and 20 feetb wide; to carry a pneumatic
transport line over the total access length. No material
i

Iliarana Bay:
Loading dock ~
Doclkk access 100 fcel long and 10 feet wide; dock area
120 feet long and 20 feet wide; to ~upport covered belt
conveyor over the eniire access length. No material
specifications given. ‘

.y

Transportation costs. Ixhibit 5 nresents the barge transpor-

tation cost summary.

Design gualifications. Although the proposed transportation

system is sufficiently detailed to indicate general feasibility, the
following factors should be noted which would like y affect its imple-
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 becausc of ice
conditions, An idle period of up to 120 days could result {rom a deci-
sion not to operate in marginal situations, Therefore, combine
haulage schedules for both limestonei and cement, utilizing the same
tug and requiring 36 weeks of haulage per year, would probably not
be realistic.

{2) Tug and barge operafions in upper Cook Inlet are limi-
.

ted by tidal action and current speed and are not a function of tuy

<2

speed alone.

(G2}




= TRANSPCRTATION CGCST S

B.’.‘i\—x l{G-lz L

Tugboat Operating Costs
1. Fuel, oil and greases. . e e

2. Labor {not including payroll taxes & insur-~
nate 7 man crew). . . .

wce) {approxim

maintenance, painting, etc. .

s
R

I
Towing Hour

1 Cost/T

of Production

ot

Towing Cost Per Barre

o e
S/ Lo
. .

™
o~

.

. v

demas oy @
1osS
1 vy .

1. 72 round-tz
trip and $28.5

1 ¢ 500, 000 bbl/year . . .

)

o

1.50
“s o =
$23.50

o
4o




Departures

tation will unbalance the quarry.

perations by extending the shippin

interval several weeks beyond the gquarry operatin

6]

T
o
+
f
e}
o

Manufacturing Process

Scope. The purpose of this section is to determine the
approximate cost of cement manufacture”under the assumed condi-
tions of raw material source and plant-location for a 500, 000 barrel
capacity plant. Such determination consists chiefly of analysis and

verification of design specifications of previously proposed plants.

Process description and analysis. The plant design capacity

would be 1500 barrels per day and 500, Oé’O barrels per year, at 91 percent
availability. A "dry process'' plant inc;or_p'orating the bgsic steps

of raw material preparation, clinker bui~ning, finish grinding, and
shipment preparation has been assumed. Use of the dry rather than

the wet process is justified bykthev lower heat requirements of the

forxngr, and the use of air blen\:iné of dry raw materials to overcome

the higher quality control advan’cgggs 'of the wet process. Although
individual plants and érocesses vary’y in equipment and operating de-

tail, the recommended equipment and plant procedures meet stondard

specifications.
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he design analysis summarized below is

wholly that of previous cement plant pr oposers wi ith only slight modi-
r

fications.

(1) Raw Material Requirements

Limestone . . .« . .« . . Lo o 2545 tons /wk
Sand . . . . . ... e e 651 tons/wik
Iron. . . . « . . . e e e e e e 5G9 tons/wk
Gypswn « .« o« o« . . el e e 84 tons/wk

(2) I.imestone Cuarry Operating Requirerents

Six months per year, single shift, 5 day/week basis -

128 tons/hr.

{(3) Limestone and Sand Hauling
{a} Limesto (120 000 tons required per year):
Tw 10 0 ton barges, 72 round trips/vear

56 hou:s/round trip 144, 000 tons/vear (if also
hauling “nished cement to Anchorage the re-
quired operating time would increase from 24
weeks [year to 36 weel <s/year).

b) Sand (31, 000 tons required per year):

@]

6 - ton capacity truck, .25 hours/trip, single
shift operation, 960 tons/week, 35 1/4 weeks/
yvear. -- 33, 852 tons/year

(c) Fuel requirements for sand drying
35 tons/hour wet sand containing 20% moisture,
1,000,000 BTU/MCEF of gas, 40 hours/week ~-
108 MCFE /week.

{4} Storage Regquirements
{ 1

{Assume 2280 {t/ft of pile; 60 ft. for slopes)




s
14,3 weeks supply -~ bin storage - 1,200 tons

15,3 weeks supply - 70 it of pile - 1,000 tons

1
2 Ngtel

a P oy, A n
LT ONT TRLTe T

Uperated 1in

- all equiprment
raw feet - power require-

c
sized to 50 ’cons/hbur
ments of 25 H. P. - hours/ton-operated 10 hours/

day, 7 days/week.
{(b) Hot air furnace fuel consurmption sized to dry

raw materials of 7% moisture content ~ at re-
quirement of 2, 000 BTU/Ib. water and gas of

Ba

1,000,000 BTU/MCE ~- 980 MCF /week.

{6) Kiln FFeed Blending

Blending capacity 3200 barrels;, storage capacity
10, 200 barrels giving maximum capacity 13,400
barrels . . . s e e v e w . .+« . . . B.9days

Required capacity 19. 3 tons/hour -~ equipment
apacity 25 tons/hour A
linker production :
Required output 12 Long/hour - equipment capa-
city 25 tons/hour.

(c) Kiln fuel consumption
900, 000 BTU/bbl at 1, OOO 000 BTU/MCF
. 9450 MCTF /week.

L S

{(8) Finish Grinding

(a) \ull operated in cloacd circuit with air separa-
tor 10 hours/day . . . . . . . . . . 150 bbl/hour

(9) Cement Storage and Shipping

(2} Storage
48,000 bbl at plant, 24, 000 bbl at distribution

station . . . . . . . . . . 48 production days supply.




s

§-20 kw-hr/bbl and 300, 000 BTU/bbl respectively.

(b) Bagging at distribution station
30% sold in bags, 20 bags/min. . . 10.5 hours/week
(c) DBulk loading at distribution station

70% sold in bulk, 400 bbils/hour . . 18.5 hours/week

Ol

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

cuirement of 1,000, 000 BTU/bbl parallel the national averages of

Cost Analyegis

-

The cost projections shown rest on the following assumptions:

(1} The operating schedule, plant capacity, manufactur-

ing operations, distribution station requirements, and
the costs of administration, insurance, and water con-
tained in the previous repoxrts are accepted as being roa-
sonably accurate.

(2) The cost of guarried raw materials has been increased
in the light of current wage rates published and in effcct

1 the general area, and the preliminary design of mining

3
]

"

procedures representative of those reguired to excavate

(“‘

e pertinent raw materials.

(3) The hourly labor rates used in the original calcula-
tion of plant operating costs are not representative of the
current Alaskan rate structure. Consequently, these
rates have been increased by a factor of 1. 65, This fac-
tor is based on current geographical cost variations and
average unit prices reported in ¢ : technical literature 7,
and on comparison of the rates used in the original report
with those in effect for the first 8 months of 1964 in the
southern Alaska area supplied by the Department of
Commerce. '

8

o

See "Cement Plants of the Sixties!', Rock Products, May, 1964

Civil Zngineering, (August, 1964), pp. 75-77.




A b
originally analyzed.
{5) The manpower requirements for the entire operation
are as follows

S lossen ¥
Admiristration and sales . . .. . .+ . 10
Production and control . . . . . . . . . 40
Limestone Quarry . . . . . . .-+ . . . 12
Distribution station . . .« « .« .+ . .+ . . 5
Tugboat and barge . . . . . . . . . . 14

Total 81

This number exceeds by 9 the requirements set forth in pre-
vious reports due to increases in the numbers required in

transportation and quarrying operation

wse cited by
investigation in-

01 per kw-hr) may
$0. 20 per million BTU)

may be low‘ Since fuel and power costs constitute small,
rOX

ap cmately equal portion of total cement cost, and since
these ad;ustments would be largely offsetting, lack of de-

timates is not critical.

(7) The projected capital cost of 6.5 million dollars ad-
vanced in previous reports by cement plant proposers is
in line with the current national average capital require~-
ments of $7.00 per barrel capacity. It is doubtful that
appreciable savings in capital cost would result from
building a plant of less than one rnillion barrel capacity.

It should be stressed that the proposed capital cost does not

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

4

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

ilities at thesc locations could conserpvatively add 2.0 million
dollars to the original capitalizaticn figure; thereby requiring a tota

i

capital investment of 8. & million dollars.
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MINISTRATIVE, SALES, RAV MATIRIAL, TRANSFPORTATION
AND PLANT CcOsT

[ee)

Annual Anrnveal Cost Per
Wages = Total Barrel
Administrative & Sales '
General Office $71,980 $18,000
Accounting 32, 700
SO L5, GUU LU, 060
Office Supplies &
wxpense 34,000 -
TOTAL $ 119,680 $42,000  $ 181,680 $0.3634
Production and Control {Plant)
-lant operating super-
vision 73,151 .
Laboratory 93, 664 5,000
Storercom 7,000 1, 600
53,539
100, 691
131, 381
70, 000

Raw Material

Procurement

Limestone -quarrying
and crushing

Sand

Iron ore - purchase

Gypsum - purchase

250, 428
31, 248
42, 480

80, 640

TOTAL

Transportation Cost of Raw
Material and Finished

404, 796 $0. 8096

‘{D"\J‘

Cement 71, 280" 64, 152
TOTAL $71,280 $64, 152
Distribution Station X
Labor 52,317 .
Power 16,477
Supplies, Expense &
Maintenance < 5,000

Insurance

32

o
et
L0
U1
AN

$0.2709

TOTAL




W A v
Annual  -Annual
-
Wages iLxpense

Cost Per

Barre

5, Other Manufacturing and

Power

Fuel

Insurance

Property tax

Payzroll taxes and insurance
@ 10% of annual wages

72,887

0.2000
0.C700

“‘I"Lil"

0.1456

TOTAL

TOTAL COST PER BARREL .

& 72,887

o

W
w
Ut
[o3]
(O8]

Fot

[}
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FROJEICTIED INCONM:L A ND EXPFINGD

500, 000 Barrels Annual Froduction -~ 33 Days/Year

Operating 91% of Allowable Time

&nd of lst Year and of 15th Year
1\\‘..1,1 S",\IJ . .
500, OOO barrels @ $5.00/barrel $2, 500, 000 . $37,500, 000
: ODLl A'l ING EXPENSES .

500, 000 barvels @ $3.36/barrel 1, 1,680,000 25,200,000
GROSS 2/ RNINGS $ 820,000 $12, 300, 000
LTSS o

Interest 269, 000 2,926, Y67

Depreciation’ 292,500 4,387,500 5, 850,

561,500 | 7,313,677
NET TAXABLIE INCOMI 258, 500 4,986, 333
FEDERAL INCOME TAX+ 86, 000 2,144, 000
NET PROFIT AFTER TAXIES ]7 b, _)OO 2,842,000"

ACCUMULATION OF FFUNDS

NET PROFIT AFTER TAX 171,500 2,842,000
Depreciation Zf)__?:ﬁ 500 4,387,500

TOTAL AVAILABLE FOR DELY
SERVICE 464, 000 7,229, 000

“nd of 25th Year

$62, 500, 000

42,000, 000

$20, 500, 000

3,462, 000

000
‘ 9,31? 000
11,183, 000

5, 079, 000

6,109, 000

6,109, 000
5,860,000

11,969,000

S~
b




Lxpense

DEBT SERVICH:

Repaymeunt of 1st Mortage
Loan 99, 284
Repayment of Z2nd Mortgage

Loan
Repayment of
Tugboat

112,000

Barge &

BALANCE TO SURPILUS
¥ Fresumi
chang@ in
and conseque
+ Taxes, 1
tax credits on '

J

costs of operation in the initial repont

sk
skeptical of
is considered unr

$1, 000.

Vpayout!
r Rounded to nearest

3

of 1st Year End of 15th

ng no change-in the composition
the debt load reguirement.

nt overestimation of taxable
excluding property, license, cw.le@
’mining”' operations on
Due to time span involved and pricz-~wage uncertainties at future

ealistically founded,

1,300, 000
1,988,168

550, O'OO

211 288

$3,838,1 168

$3, J91_0f

of ass in the initial

In fact, this results in a light undex

©oed

income shown on this financial
and st
O\\h (,d” ]

Rounded to nearest $l

ag dates,

the usefulness of long range pro forrma financial statement,

8 to 10 years

- pro form-
statem

i which ave not specific

Year

1,300,

alance she

~statement
ent,

ate income taxes; otherwise estimalie

the authors

Sirpmilarly a
> appropriats

ally separs

£, 000

0,000

>6 075, OO(‘

: and no
{ expenses

A1 PRI IR
bincluding
from other
2 NG /Lr0711(,Jy

20 to 30 yeaxr

o
L2




APPENDIX A &4
CEMENT STUDY CUESTIONNAIREZ
firm Name = ' P;esignation:
focation: Corporation/Partnership/@iher
Gross Volume (by quantity) of Sales:
SUPFLY
Purchases from: - Price:,» By what units ?
Viode of transportation: Lots Size:
Freight rate: Tirming: Brand:
Comments:
PRODUCTION AND HANDLING
Inveatory of (amounts & unit size): ’ Seasonal variation?
Sorting from to Ready mix in what units ?
Other Luputs? Acguired from:
Portable Production: - ' Delivery:
Capital equipment (description) and é*n*)l@ym@n’c composition:
MARKETING
Types of products Sold:
'Territo‘rigsz : Genera ' types of buyers and contracts:
Price list: , . - Discounts:
Scasonal sales pattern: ' Stability of buyer classes:
Credif: : - by types of customers:

Comments:
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APPENDIX B .

, weastern corner of Mit. Mciix fey 1
‘ne lower outcrops are pproxlmatdv one mile northwest of Mile 323,

Mile on
v Alaska Railrocad., The outcrop is e>posed for a length of 2,400 feet. Lsti-
ted deposit thickness is 800 feet. The average of the analyses of core

e a
ng the low magnesia bed is within the limits required for

“

- the headwaters of the
-‘ely 15 miles northwest
allized limestone. The
content {average) of a

Seldovia lies 16 miles southwest of Homer. The face of the cliff
‘orming the point on the east side of the entrance of Seldovia Bay is composed
of limestone. The deposit is a massive gray to white crystalline limestone.
The face of the deposit rises 60 feet above mean }‘is}l tide and is exposed
icross the entire face of the point. Two samples have shown an average
magnesia content of 5.3 percent.

Kings River Limestone - {Index D}

The King's River Limestone deposits in the Matanuska Valley av.
situated close to Anchorage, the Matanuska coal field, and the CGlean High-~
way, Chemicel analyses indicate that the rock is nearly pure caleium car
bonzte 3 less than 0.1 percent magnesia oxide. These deposits contain

hge reserves of nearly pure limestone suitable for almost any use.




(1)

iew Cove, on Dail

,;1

D roxirmatel "\/

other locations by

oo‘

ement Company

Chad

s at the quarry are
of ‘1@@5’;0“}0 containing 96. 6 percent cal-
Upper Iwynn Canal Limestone - {Index )
Limestone is known to occur in the upper Lynn Canal area at Mile 41
£ Alaskan side of the international boundarx hict

estone crop ouf adjac

ent to the highway and in high,
el. U. S. Geological Survey analyses of two sam-
o
o 2..28 percent magnesia.

211 Island - {(Index G)

Y N T T
o1 Ketchike

est- southwest of Ketchikan. It
weurs on the north shore of View Cove approximately 2 miles from the
routl The limestone outcrops on the beach

.

Mouth of Green Bavy, View Cove, Dzl

The deposit is located 60 miles west~ gsouthwest of Ketchikan., The
1, 500 feet with an es leated guantity of 100, 000, 600 ¢
The recommended usages includ

e cement, agricultural, water treatment and
possibly metallurgical products.




Breezy Bay, Dall Island-8outh Bay-3outh Side - (Index K)

The deposif location is 60.railes southwest of Ketchikan. The lime-
NG outcrops as a 50 foot blﬁff_at “ie beach and is exposed for a length of
600 feet. The thickness is 900 feet with an estimated tonnage of 125, 000, 000
- .ns above mean sea level. Chemical and physical analyses indicate suita-

.lity for cement, agriculture and r0551b1y metallurgical uses.,

Wadleigh Island Limestone - {(Index 1))

The deposit location is in San Alberto Bay, opposite Klawak, on the

oper west coast of Prince of Wales Island. The limestone deposit has an
:timated thickness of 600 feet, and is continuous for 2 miles. The estima-
," onnage is 40, 000, 000 tons above.mean sea ..vel. It is a chemically

Lre limerock wnn many economic indusirial uses.

Mud Bay Limestone - (Index M)

ihe deposn is locatec at Mud Bay, Shrubby Island, Kashevarof Islands,
fiarence Strait, northwest corner of Sha rubby Island. The limestone is ex-
wosed as a 1, 500 foct beach outcrop Iolr"\mg a low blufi. The estimated ton-
ge 1s 15,000, 000 tons. The chemical and physical analyses indicate a pos-
l ity of usage in cement.

Kuiu Island Limestone-(Index N)

The deposit is located opposite Halleck Harbour. It is exposed as a
500 foot beach outcrop with a’ 1, 000 foot thickness. The chemical and physi-
L,;l analysL,s mdmate it to. be a bu rning limerock with possibilities for the
cement industry.
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