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FEASIBILITY s‘UMMARY:

ITHE SHAPE OF THE PROJECT

Thié study was undertaken to determine the best and most economic
use of a deposit.of some 38,000,000 tons of dolomite marble lying on
the northern boundary of White Pine County in the State of Nevada. It
summarizes an investigation éommencing in late'December, 1965, and
extending to late March, 1966,

This report deals with purely economic considerations: markets,
products, pricing policies, costs, capital structure, distribution,
organization and profitability. These matters are set out in the text.
An examination of the geological and engineering fea51bllity of the
project is reported separately by the client's consultants in these
fields. .

The over-riding issue in the study is whether the inplementation
of any industrial project based on the resources of the deposit would
be justified from anvinveétment viewpoint. It is the sum of the factors
leading to a determination of feasibility that is outlined in this

introduction.

The Tests of Feasibility

The tests of economic feasibility applicable.to the typical
industrial enterprise are three. First, is a market available for the
output of the project? Second, can the project supply this market on

a competitive cost/price basis? And, third, can the project (on this
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basis) operate at a satisfactory rate of return?

Any positive answer to this combination of questione requires
adequate supporting evidence. Obviously, a market for the project's
commodity must now exist, or be capable of creation. Moreover, to per-
mit the entry of a new supplier into the market, the existing demand
of the commodity's consumers must be unfilled, or unsatisfied in some.
important way, or be capable of shift, improvement, or expansion - at
1east to the level of volume output contemplated. From this evidence
emerges the scope of the market: the share available to the project;
and the particular requirements (in product type, price, quality, and
availablility) that it will be obliged to meet.

Given this market horizon, evidence must also be favourable as
to the costs of making the commodity available from the project. These
costs are expressiops of the components of production process involved;
raw materials, plant, labor, capitai, freight, services, taxes, and -
the cost of administration and sales. These components must be avail-
able to the project on a basis at which it can compete.

It is not simply the elements of cost that are important: it ie
their combination. This combination is expressed as the design or
'model' of the project that emerges as the most efficient (technicaliy’
and economically), and that best meets the requirements of the marketr
This design includes the size of the project; its product range; its'.
process; its rate of output; and its unit cost of output (which“hay'
then be related to unit price). : ‘ SRRREERLTE

Normally, market (or demand) determines output, and hence cost'“‘
Yet the two factors interact. An especially favourable cost structure”

permits a lower market price, and the opportunity to stimulate volume
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consumption. Alternatively, these costs may permit the project to meet

the established market price, and secure a higher rate of return per

unit of output. Whether the projéct"breaks' the ,mnarket price or meets
. ;

it, this market/cost interaction reinforces feasibiiity, and allows the

introdﬁction of the third (and crucial) factor into the analysis: profit.

Assumptions in Feasibility

On these grounds, is tﬁe Nevada marble project feasible? The
_answer .is 'yes'. | : —

This conclusion must be qualified (or found tb be supported) in
three ways. | |

First, the marble re#ource from the deﬁomit,must be capable of
extraction in sound form, at, moderate cost, and in the grade and range
of ptoperties required. To date, these assumptions can be drawn.
Nevertheless, as deyelopment work on the_deposit as a‘gu§rrz proceeds,
any findipg of its rnabiiitf to yield material to these specifications
would tend to destréy thg.écbnomic justification of this particular
project. The decision woulé tﬁen be one of abandoniﬁg ; marble~based
enterprise altogetﬁer; ot of committing the ﬁécesSary capital to locate
and prove an alterﬁative depositiof a suitable patﬁre. The project,out;
lined in this report requires a foundation. This foundation is aisu—
perior marble deposit. Until proven otherwiée; the préseﬁt deposit Qill
do very well. | |

Second, the execution of thevproject‘réquiresycompetent management

* The deposit has been examined in some detail by various consultants,
and their findings summarized in report form. . These reports were
made available to this study for information. purposes.
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and techn;cel expertise,
Teohoical expertise is esgential in producEion (in both‘quarry and
plant) due to the rather exacting procees of extracting marble from the -
groond and converting-it into fioished product form.
tence is required because of marble s place within the building materials
group of commodities, and management must be familiar with this field.
No difficulties are evident in securing the key personnel required.
Third, the project must be adequately (and soundly) financed.
capital appropriation (from equity and borrowing) must be sufficient to
meet all costs of quarry development and plant installation,bincluding"
a provisionAfor plant 'run in' time.
available to finance the initial (and oritical) period of the project's
'break in' penetration into the market.
itself must be appropriate, not only to the needs of the project but:

as ‘well to the interests of its investors.

apparent.

Project Feasibility:

iv

These skills.lie broadly in two fields.

Managerial compe-

The

A working capital reserve must be
Finally, the capital structure

“Again, no problems are

Factors

Given these assumptions, why is the project feasible?
cific factors are set out in the text but the rationale of project o

economics should be summarized.

(1)

(11)

(111)

(1v)

(v)

" area defined ‘by the location.’

The spe-

‘‘‘‘‘

Six factors are isolated:
The location of the deposit/project.

The consumption/demand levels for marble in th! market

The competitive effectiveness of the.present. sources of-
marble within the market region. '

Cend ot n
The nature and quality of : the: deposit 1tself 'ds &
of raw material supply. . - G TERE b

The design and efficiency of the project in terms of pro-
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duction economics.
(vi) The costs involved in the project, fixed/investment and
operating/unit.

In this analysis, the first fovur factors a;e taken as the primary
consideration, and project design and costs as secondary factors, ghaped
to a substantial extent by the former, and linked by the_competieive
route or strategy determined as most appropriate for the.project, These

matters are now discussed in sequence.

Project Feasibility: Location

The location of the deposit determines the boundaries of the mar-
ket area in which the project can effectively operate. Marble possesses
a relatively high value per ton among building material commodities, -
yet its density and unit weight limit its geographic distribution -
first, from quarry to plant; and, second, from planf to market outlet
in finished form. In practical terms (and under appropriate gdmpeti;
tive conditions), finished marble may be transported overland to a |
distance of 700 miles. This distance establishes the market radius
for the project.

The quarry site-is located in north-eastern Nevada, slightly to
the west of the geographic centre of the region formed by the 11 west-
ern United States, and somewhat'to the’east;of the region's centre of
population distribution. The bulk of the region falls within thé mgr—

ket radius, and is defined as thé primary market area. Two peripheral

or secondary market areas are also available, but on a weaker competive
basis: the two western Canadian provinces and substantial segments of

the U. S. Mid-West lying between the Mississippi River and the Rocky

Mountains.
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The primary market contains some 32,000,000 people, one-sixth of
the‘total population of the United States, and accountsefor close to
one=fifth of total national personal income. The latter figure more
‘closely determines the region's share of total U. S. marble demand.
This area (without the inclusion of the secondary markets) 6ffers suf-
ficient scope for the project. Ideally, the deposit should be situated
slightly to the west, in closer proximity to the major California market.

Nevertheless, the site is determined as favourable.

Project Feagibility: Consumption/Demand

Thé market for marble in the region is established, well-organized,
and expanding. Present consumption 6f marble in all forms (at producers'
f.o.b. returns) is estimated at $7,500,000'a year - or 15 percent. of
total U. S. consumption - and in the 1964-1966 period is expanding at
approximately eight percent a year. This market growth is occuring
following a sustained period of relative stagnation.

The demand for marble (or potential consumption) is substantiaily
greater, and 1s estimated at not less than $15,000,000 a year. The
shortfall between present/potential consumption is caused by a number
of factors, including delivered price, material unavailability, instal-
“lation costs, delivery lags, and certain qualitative factors, The gép
is now filled by substitutes or alternatives to marble which have grad- =
ually replaced it, and which (under the appropriate conditions) may be
at least partially displaced.

‘The conversion of value consumption into tonnage equivalents is
difficult in view of a lack of data and a uniform”basis’of‘meashr;méhﬁ.

An approximate estimate would suggest consumption of some 30,000‘fbﬁéfﬁ
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entirely to these lower-value products.
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of 'dimension' material and close to 50,000 tons of 'crushed/ground’

material. The approximate value of dimension marble would be in the'

range of $200/ton (at plant if domestic; or c.fﬁf.‘ﬁlus duty if imported)
and $25/ton in crushed/ground produced in the region, both in finished

product form.

‘Given the degree of latent potential consumption, consumption

levels are also favourable.

Project Feasibility: Supply

The causes noted in the gap between present/potential consumption
result from relative weaknesses in the present sources of supply of
marble now serving the region. These sources are of three types..

Some $3,000,000 of total supply (or two~fifths) is pfoduced by
the domestic U. S. marble inddstry - whether shipped into the region
in finished form, or in block/slab form to manufacturing planﬁs within
the region. In either case, a significant freight cost must be added 
to final price. In the finished "import', delivery lags may occur; In
the case of local manufacturing, the region's plants are located in the
highest producing cost areas. |

A further $3,000,000 (or two-fifths) is imported into the region
from'foreign producers - with the bulk of supply ofiginéting froﬁ’Eufdpe.
Although these imports are compétitivé (at present pricevlevéls);vthey
require relatively long delivery schedules and problems of inﬁéfmittent
material unavailability. -

The remaining $1,500,000 (or one-fifth) is supplied in 'crushed/
ground' form from plants within the region, plus a small kbut indeter-

minate) import component. Reglonal marble production is limited almost
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' Ihe‘region is thus an 'import' market. The ;ggéon“is theﬁgqmp}qte
,_h}ggkmgfgan,integrated, competitive producer of 'dimensio;'-produc;gq“
This deficiency is crucial to the p;oject.\ It offers the initial
vopportunity to displace imported material with its own products,vand

the further opportunity to broaden regional consumption toward potential

levels.

Project Feasibility: Raw Material

Equally crucial is the nature of the depoéit itéelf..iFrom present
geologic.evidencg, no shor;age of marble in’the_ground’exists in thg_‘
western United States. Marble abounds, frequently in high grade. Yet
known deposits are liable to any or all of a number of hahdicﬁps: ‘a
high degree of internal fracturing; inaccessible location or occurrence
inha;high cost area; insufficient tonnage in grade;‘inappropriéte’,

' quarrying conditions; or a restricted range of colours and qther pro-
perties essgntial in the market. e
The Nevada deposit suffersifrom none .of thegg disadvantaggg, The
material appears sound to depth. The site is accessible, and conggignt
for an industrial operation.ivTheftonnqge is massive. Thgggrade»is re-
‘ ga;¢edv£rom_good to superior. The local cost-structure‘is»queratﬁ&wk
Thg depgsit may be quarried readilyﬂ Most str;kingly, i;ghgarb%gqpﬁqg;s
in a Qidevrange‘of colourg,(and patterns), including'a'maiq§;Qng§j&hgse
considered desirable in the market. N T e
»This pombingtion Qf‘advantages is extremely favograb}q._‘;f,the
conditions of sougdness/grade/cqlour:raggg are:sug;gingﬁaonwfullqggQggy
development, the deposit is capable of becoming yshs.mr.»isﬂwﬁacet Of 81

substantial and long-range indus;rialpgq;erprisq,hJIhggg_gongiqigg%j“ﬂ
alone warrant the required outlay on full development work on the deposit.
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Project Feasibility: Strategy

The foregoing factors establish a framework fof>project feasibility.
The next essential question become§: can the pfoject comgete?b for; as
a new entrant into the market, it must not only be able té meet estab-
lished price levels but; more important, withstand (or iniﬁiate) a
'break' in market prices from a competitive reaction on the part‘of the
region's present suppliers. In assessing this ability, it 1is ﬁecessary
to determine a COmpetitive route for the‘project. This route (once es-
tablished) impoées'a size and shape - a 'design' - onftheiproject itself.

In detefmining the most appropriate route, two elementé'of strategy

arise.

First, the productsvselected forvoutput must be those in which
the present sources of supply are now (and are likely to‘be) moét“vﬁl-
nerable. An adequate demand/supply balance‘in_any product, and4the
presence of adequate or aggressive competition, would discourage entry.
The search is directed instead tQ those_product,areas where successful
market penetration can be gecured.

Second, within these areas, each product must have a distinet (if
noﬁ deCisiﬁé)\a&vantaég over its_comﬁetitors_-qundamentally in price,
but alsp in quality, cost of ﬁse, or avaiiabi;ity? A compéﬁifiQe price
structure rests on low unit production cqsts.““ThQSe.gpstévé}e most
readily achieved through vbiume,'standafdiéé& size‘Qr Qhapeméﬁdgcontin—
uous production. Where any product requires é'mﬁitipiibitf,df separate
processes, 1imited production runs, o;ivariegated dimensiqns,_the lo-
catibh/q§s$ ad§ant§ges of tﬁeiprojgcp'ﬁbuld be:ai@ingéyed;:ffﬁe search'

is also directed to those pfoducﬁs’that;cgn,Eéhﬁrbgésgedfég;pf?tfaight-

N O R

run, volume basis.
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‘11‘1‘ Four product areas conform to this basic strategy.*
oWIELT Lo e L 5 ‘ ' ~ O

They are:
BE T R
'Floo; tile.

RN RN IO

'3

Split-face 'brick'.

. Furnityre slabs and surfaces.

- Fireplace components and 'packages' to standard size.
Vg LG Jw . I : Rutaty :

© In each case, a market may be secured (or developed) with rela-

S

tive ease. The product can be manufactured to standard dimension and on

K"

»n_awc?ntinuogs prqduction‘bésis, Pgrmittingivolume,output_and low;unit
costs. And all offer the opportunity to stimulate increased consumption
ion‘a,price/qua;ity'basis. These four products are recommended as the

'dimension' range for the project.**

" The 'design of the projectfthus tékes on a certain shape, conformi~
- ing“to the production objectives of the plant. The design is refined

by determining the production process that is most efficient and

etk PR {
v i [..! N

o

*~" % Three product areas do not. They are 'structural' components

(panels, slabs, facings and the like) for individual buildings; .

" "'monumeénts' whether in ‘slab or component form; and small blocks

and pleces for ornamental and special uses., The fgtxuctgi?l'
5

' field is the most competitive ‘and with the 'monument' invelves
y custom work, high vglue added, and non-continyous predugtion

) et i - LT TR L 7 ey In Y XD e
""The last 'field is too small to warrant separate production.’ ﬁaww»
__confers any qompetitiyeuadvantage‘;qwthe project aﬁrthigyg;p%J‘
A réaggessment 6f the 'structural' field is recommended for ééﬁﬂ o

Wk ‘Normdlly, one-half of quarried material will be unsultable Foe. -
; 'dimension' conversion and is crushed and/or ground i to . e,
<P Gendp, granulé or powder. Where warranted, crushed marble . (&g’’’ v
... CaC03) may be quarried separately. These matters are Iﬂ?%ﬁi’x}f‘ I
SR ot 'the text, Althoﬁgﬁ;a‘cruShin§7§%inding'plant?ib”fhébmmi&fmf .
as a component of the project. s uwu[wwv,ﬂui '

U
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appropriate. The question arises: can marble be produced on a contin-
uous, straight-run, low cost basis? Provided the pfoducté‘are'amehable
to standardization in dimension and quality,"tha answer is 'yes'.

'The process designed for theyéroject is as f0110wsf’

A block of marble (quarried and transported from the deposit) is
placed on a gang-saw to be sawn into slabs,

The rough slab is placed on a saw-table and trimmed to preciée
length and width.

The trimmed slab enters an automatid‘grin&ing/polishing line to
be 'planed' and polished.

The polished slab is placed on a second saw-table and sawn into
finished dimensions (e.g., a 4'x4' slab into sixteen 12"x12" floor tiles).
The edges are ground and polished, if necessary (e.g., furniture surfaces.

The finished pfoducts are inspected, gradéd, packed, and stored

for shipmert.

This process varies from the typicalqopéfation in“the"marble in-

A ) dustry only in establishing 'single run' production lines. The sépér-
ate machines/units may be integrated and precisely co-ordinated to en-
“sure steady, maximum throughput and a high rate of operating capacity.

' The principal variable cost (labor) is reduced to levels substantially
below‘those prevalent in the industry, while fixed costs per unit of
oﬁtputvare minimized. ‘The plant proposed is 'regarded as tﬁe mogt effi-
cient operation of its kind in the world.’

""The size of the plant is’a'fﬁnc;ioﬁ of market deﬁénd, but 1s also
influenced by rate of‘output“andﬁmééhiﬁéfcapacity. A complete equipment

specificaticn»is.contained'in'thefreport;

At the initial phase of &evelop@ent;,thfee_ﬁdeﬁctioﬁ,ilfngs'
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- YOUd, be, dnstalled, | | o s

-First, a floor tile 'line’ producipgitilgsf;ZHglg:?id3[$v‘gt\;pe
rate of 2,000 sq. ft. per eight hour,shiftu(oru79 peygeﬁt,of full ma-

zgh;?gagapgqity); é,OOleq.vft, per_day; and 1,000,000 sq, ft, per year{-
Tonnage equivalent (net weight) is 2,656 tons.

... Second, a parallel 'line' producing furnitu:e/figgp}acg,material
in limited dimensions and in 5/8" and 7/8" thickness at ;atggﬂq£{%;QQO.
f@';ft’ Per‘gpifﬁglz,OQO‘sq.;ft.‘per‘dgy; or SOO,QOO,sqg,ftﬂ per year.
Tonnage equivalent (net weight) is a fufther 2,656Lt9na,. e

. Third, a separate split-face 'brick' unit producing a maximum

PR S *

output of eight, tons per shift; 16 tons per day; brw4,00Q tons. (net),

| per year. TR | S
.., The total volume of 9,312 net tons determihes:the‘géte of output
at the dimension quarry ~ Qith-a full allowance for materiai/losg'ggyé
ing production (cited in the text) a total annualyoytpgtﬁéf_clbée/fo‘
%93?90dgr§ss tons in usable form. ‘As‘in excess of 6,00033£oss tgggngf:

VSPiS total is recoverable as bprrqduc; raw mate:ial:for the gggghggg/
grinding plant, an annual production of 24,000 tons hasﬁbegpfqggegqaged
as fessible for the crushing quarry. M IR

_ It is extremely unlikely thag;the‘ménufaqturingwplgngxggg‘agxggs
tablished at the quarry site.* The closest incorporsted,centres,af,,’
indusfrial activity are Ely, Nevaqa,ﬂ@o'mi;gg‘tq-the_sggfhﬁwgggvgagﬁg

‘ﬁLakeiCity, Utah,rl70‘@ile§ttq_yhe east. The Elyvgite.i§x§glggged é?

., most economic, and involves a moderate (and tolerable) freight cest. in

Wi

. - PR Lo
P BT e s 57 v o e e e o s o e

* A new 'townsite' was sqgggg;ed,by‘the%g;igntﬁigygiéﬁge:,inveéti—
‘gation was reported as excessive in terms of installation cost.
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moving blocks from quarry to plant. As the_tonnage consumption at plant
per day is 64 tons (roughly the equivalent of three 'blocks' 9'x5'x6’
to ensure maximum recovery), supply may be achieved by thrice—daily ‘
truck or bi—weekly&rail shipment Truck tranSport is recommended
The capital cost of the project has been established at‘$i,800,000.
Quarrry development/equipment is estimated at $300,000.
Plant building/land cost will approximate $200,000.
The cost and installation of plent equibmenr is determined at
$500,000. | |
”The‘crushing/grinding unit will approximate $200,000.
The balance of $600,000 has been appropriated for 'run in' periods

and working capital for the critical market 'break in' period.*

Project Feasibility: Profits

The gross revenues and net profits of the projeet on an annual
basis (at first stage developmenti,are‘determined by pricing policies
in each product area and by fixed/operating costs per unit of product
output. These factore are,déelt with in some detail in,the,repprt,sbut
gross revenues and costs may be summarized here.

Pricing policies have been established throeghout on a below-
market basis and (with variations in product eﬁaliéy)finishiné/éelour)

are broadly:

‘Tile at $1.00 per sq. ft., or an output.of 1,000,000 sq. ft. per

year will yield gross revenues of $l 000 000,

* The financing and capital structure of the projeet is set out
in the text.. Broadly, $1,000,000 in equity capital and $800,000
in borrowing are recommended as appropriate.
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. tCrgeped/gxound produets at an average of $12.90/t0n,n0r on ZQ,OOO

tons/year a gross revenue of $300,000. .

i

Split~face 'brick' at an average price of $25/ton, or on 4 000

tons/year a gross revenue of $100,000.

PRSI FAs

The project's annual gross revenues would thus be $2&§00,000y

The combined cost per unit of product outpytv(figedLOperating/
overheed/eeles) is computed invthe report on a pre:dncpgthex basisg.*
Ie the aggregate, total operating cost - plus interest, depreciag;qn,

and pre-profit taxes - will amount to 75 “percent of gross revenues.

Total project gross annual costs are estimated at $1,915,740.
Assuming a 48 percent maximum corporation income tax rate in -

effect in the first full production year,**project net income would be

R Lt

$258,310. : ; , _:’:M;aﬁyxst»ygaég_

This rate of profit would represent 10.8 percentfbﬁieﬁies; 14.3

SR

- pertent on total invested capital; and 25.8 peréent on equity.
e These ratios fully meet the criteria of project profitability,
and development of the deposit leading to full implementation of'tia

project is recommended. ' b Gt Ry

Some Future Prospects :
: I O o AR -

The project recommended in this report is small. The ob;ecséye

tf‘

P
La A"JJTI.

* Total unit cosps were developed in conjunction w;ph tbe pro ent 8
equipment suppliers (acting on a consultative basis) o thé"First
two 'lines', With full allowances for. antieipated waste. and.con=
sumption of expendablea, the maximunm unit cost of tile gestiﬂ

 _mated at $.806 per sq. ft, and on’ furnitu%e/fir ﬁie mtterial

© $1.417 per 8q. ft." o

0

coved ok

G oy
R

*% A construction start on the plant is asssumed to occur dnrimg the

third quarter of 1966 with completion assumed in the first:or:second

quarter of 1967. The first full year of productién will be 1968,
The fiscal year is assumed to be the calendar year.
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has been an efficient operation yielding maximum profitability. Its
revenue/profit generation pqteﬁtiai,'howeVef, is substantially gieater.

Firét, pricés establishedqﬁor product 6ﬁtpﬁt have been heldvat
low levels to establish the project firmly within the market.* The aim
has been'io offer a product rénge and volume‘whiéh can be gglgi**
Nevertheless, when conditions warrant, prices can be adjusted upward
on a moderate basis (perhaps 15 percent over three years) to offset‘any
'increases in costs and to enhance profitability.\

Second,'the project is capablé of expansion,\and a doubiing of
capacity (overall, but varying among the four product areas) appears
warranted at 1970. The project's groSé annual revenues would then be
of the order of $5,000,000. A large part of the expansion would be
~ financed from depreciation and retained earnings (or their‘eqﬁivalent).

Third, diversification into new marble product areas may be feas-
‘ible in the 1970-1972 period. The principal area wculd be the 'struc-
tural' products field. This forecast assiumes a significant growth in
market potential to warrant volume output, andithe”épplication'of tech-
nical improvements in the marble construction industry noﬁ known, but
not yet fully exploited. A separate (or adjacent) plant woqld be re-

quired, at an approximate cost of $750,000,‘with gross revenues of

* Until the early 1960's, the market was held by U.S. producers.
Imports (primarily from Italy) were noticeable by 1961 and, by
decisively undercutting domestic prices, increased substantially
to 1965. Having secured market penetration, Italian suppliers "
have significantly raised f.o.b. prices in the 1963-1966 period
until they have neared former levels. The project tould apply
essentially the same tactic.

** Discussions have.beeh‘ﬁeld with prospective distributérs; and
the matter is reported in the text.




~ 1industry per se: 1in limestone, lime, and calcine products. Limestone

A B S

. borrowing. Thus, within seven years of full production, the revenue

- ical applications (both as calcium carbonate) both marble and limestone
a line/calc;ne operation in egstern Nevada, but may well be,favourable

- ment of $lQ,000,0QO to $15,000,000 is a major undertaking. An assess-

_ ment of its potential is recommended in the 1968-1970 period.

a lqng—term, diversified, and substantial,enterprise.b%3uilt-with care,

xvi
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$2,000,000_§ year. As fixed costs are a relatively low proportion of

unit cost in this field, this plant should be financed+largely through

SR

potential of the project would approximate $7,QO0,000 a year.

The major future opportunity, however, lies outside the marble
occurs in quantity within the boundaries of the property, and in chem-
have a wide range of uses. The conditions are not yet appropriate for

P . .

within the next decade. An operation of this kind (at a capital invest-

The project outlined in this report is thus the. 'leading ore' of

it offers excellent prospects of significant growth.



SECTION I:

THE FRAMEWORK FOR THE PROJECT

This report deals with the basic factors that determine the de-

sign and economic justification of the Nevada marbleé project. These ‘

' factors - market supply/demand; production techniques and costs; finance,

distribution methods and expénsioﬁ prospects - are discussed in sequencé
in Sections II - V.

The project, however; Wiil not be built in isolatioﬁ. It will
produce a commodity (marble) with inherent advantages or disadvantages:
built4in’consumeriéttitudeé; and a mérkét performaﬁce thaﬁ is static,
dynamic or'declining. It will énter an industry (the U. S. dﬁmestic-
marble industry) that is coﬁpetitive or ?ulnerable; ﬁhat‘worké to cér-
tain standards and efficié&cies; énd that operates on a basic coét/price

structure. It is located in a feéional economy . (the economy of the pro-

ject's market area) whose stability, structure and growth rate influence
market potentiéi and costs.

These influences establish a broad fréméwork,for the project that
should be assessed. In this section, thé commodity and'the iﬁdustry
will be outiined in combination, while an exploration of the‘ecgnomy

of the market region will follow.

THE MARBLE INDUSTRY OF THE UNITED STATES
Marble may have an aura of 'rdménce', but in any investment de-

cision regardiﬁg its exploitatiﬁn it must be treated as a‘cdmmodity

——

.




like .any other, This commodity will have certain uses based on its in~
herent properties. It will also have recorded a perfornance in the 1
market-place that determines its competitive abllity in maximizing its
uses/properties, whether through its cost/price structure or the state
of its technology.

| The properties of marble are well known. These are comnonly re~
gerded as relative strength and hardness, density, durability, intrinsic ]
attractiveness, end its ability toltake (and retain) a high polish. .
‘In essense, the material is used because it is both decorative and dur-
able. These qualities stem from its‘geology as a metamorphic or cry-
stalline limestone or dolomite, and its 'appeal' in colour, texture,
and surface pattern. . v _ ‘ 1

The»uses of marble have been related traditionally to construc~

tion. Marble stone has been quarried for well over three thousand years, ‘ | :‘Q
and the material has an exceptional longevity in continuous use. In
'dimension‘ form, marble is still used in its historic applications:
structural block; exterior/interior wall cladding; floor and paving
tile; furniture; and_other decorative purposes. The:'crushed[groundv
applications of the material are relatively recent: for construction
uses in aggregate/chip/granule form; for chemical and'industrial uses

in finely ground form as a highly concentrated calcium carbonate.“

Trends in the Marble Industry

The performance of marble as a competitive commodity is relevant
only in the 1945-1965 period. Previously, marble in dimension form
was in strong demand until the 1ate 1920's, then suffered a drastic re-

duction in consumption during the depression of the 1930 s and World

War IT. In the port-war period the industry has never recovered from




this decline.* Annual output has not exceeded 160,000 tons nor annual
value (at producers' f.o.b..prices) $22,000,0Q0, This volume is less
than half the pre-1930 level, ang (in view of the major increase in -
construction volume) marble's share of the building materials market
has shrunk to less than ten percent its previous level.

Two cycles identify the material's performance in the post-war
period. From 1945-1955, annual production rose sharply, in a recovery
from the abnormally low output levels of depression/war. From 1956~
1964, annual output has remained relatively static at an average 135,000
tons per year. This period qf 'stabilization' appears to be continuing,
although moderate gains in annual output may be expected in the périod
to 1970.

This trend is typical of a 'declining' commodity, for while
annual output has remained stable the material's share of the market
has been progressively reduced. This decline is due to threeiinter—
related factors. » , @f

First, the substitution of alternative materials has madé deep

inroads into marble's building applications. These materials (stain-~
less steel, glass, aluminium, ceramics, pre-cast concrete, pléétiés,
systhetics) have given architects and engineers a broader range of
selectionj flexibility, and efficiency in material usage. For marble,
this process has severely limited its range of use and the_type of .
buiiding project in which it-can be-coﬁpetitive.‘1-w

- Second, the technology of the industry has lagged. The develop-

* See Oliver;BQ%les,‘"Di@ensiéﬁ Stoﬁe,?vlndﬁst: al Minera and Rocks,
American Institute of Mining, Metallurgical and Petroleum Engineers,

- New York, 1960, As marble is not an essential or strategic com-
modity, its wartime consumption tends to fall or be retarded.




" ment: of new applications of marble in finished form (the most nota%ihf
‘being joining marble facing to precast panels for 'hanging') is limited,
recent, and only.partially exploited. Sim;iarly, the‘pf0cess of the
industry in manufacturing and finishing marble remains relatively in-
efficient. Although efficiency gains are possible through new equip-
ment and- techniques, these have not been widespread in the industry.

Third, the cost of marble relative to alternative material remains
somewhat high: in total material and installation cost.* ‘Thus,*itﬁ;:
use terds to be restr}gtedfto 'prestige’ public,vcommercialfand resi-
dential projects; even here it must compete against equivalent materials.

This is a small range of the total construction market on which
to base any dynamic prospects for dimension marble. The sfaticﬁpattérn
of the dimension industry is expressed in production figures for selected
years, given in Table I.

Two other broad trends are significant.

First, U. S. consumption of marble has not remained static. = It
has risen appreciably in the 1956~1965 period, and is accelerating:
and apparent total rise in the decade of 50 percent and a current annual
increase in the range of six to eight percent. This increase has: okt
been supplied by the domestic industry. It has come from impo¥ts (pti-
marily from Italy, but including Portugal, Belgium, Yugoslawvia, Bulgaria
and: Mexico). In the last reported year, imports of dimension marble’

exceeded $12,000,000 and accounted for 40 percent of total U. ‘S.L" bt

* The American Marble Institute of Washington, D. C., is attemp;ing
to overcome this cost factor by stressing in its promotional cam=-
paignse that marble adds 'only two percent' to’ total contract cost.
The' Institute reports, however, that the argument”is not making
much’ headway. It sees industry growth depéndént uyon improved
technology. - ) "’ﬂ




| JTABLE I
Production of owcmwma\mﬂocda amwupm wro.d.y United mwmwam. uwmumwwmar.w |

SEGMENT/SOURCE 1963 . . 1964 SRR | Increase +or=1{ -

DIMENSION : : | D R

Domestic (1) (2) $ 21,002,000  $ 19,245,000 - $ 1,757,000
Imported $ 11,298,000 . $ 12,200,000 | +% © 902,000
TOTAL, DIMENSION $ 32,300,000 § 31,445,000 - § 855,000

CRUSHED/GROUND : , . | | | e
Domestic = | $ 13,565,000 $ 17,448,000 | +3 3,883,000

.
Imported | . & 2u7,000 . $ 227,000 - -$% 20,000
s, wemcRnn | §uee0 | 4 merse | +8 seenm |
eowuw,ovzmaxwaHoz, | ___ 3 46,112,000 | $ po.unorooo : ..+ wwuyoomrmoo,

Source : c.m.;mcwmmc of Mines, "Stone", xwumwwwmanmwdoox‘,wwmw.

Notes : (1) The decline in domestic dimension output in 1964 was due entirely to a

, - reduction of $3,459,000 in monumental products, more than offsetting

a $1,702,000 increase in building products value, and distorts the year-
to-year consumption pattern. In 1965-1966 the monumental decline will
be substantially restored. . . SN

(2) Virtually all domestic n»ambm»ou output is availlable for consumption .
within the United States. Export volume is slight, and is not reported
to have exceeded @poo.ooo in any recent year.

e S T



Production of dimension marble f.o.b. values, cﬁwﬂmm_

TABLE I

States, 1959-196%.

1961

1962

interior vs.

$16.00 - $18

ft.

‘valued at $8,697,000 for exterior use.

Values per cu. ft. were

BASIS . 1959 1960 1963 1964
Short Tons | 137,000 129,000 157,000 | ~ 146,000 | 150,000 130,000
| value $18,085,000 | $17,743,000 | $18,566,000 | $18,739,000 | $21,002,000 |-$19,245,000
Value per Ton | § 131.88 |$ 137.70|$  118.40|$  128.51 |$  1k0.20{ % 148.50
1963 | 1964
BASIS : ;
: : Tons Value Per Ton Tons Value Per Ton
Building : (1) o | o
Rough 28,000 $ 1,134,000 $ 40.50 28,000 $ 1,031,000 - 36.17
- Dressed/Sawed 34,000 $ 3,100,000 -~ § 91.60 36,000 3,888,000 108.00
Dressed/Cut - 46,000 m 9,474,000 205.96 48,000 10,491,000 218.56
‘Monumental 42,000 7,294,000 173.67 18,000 3,835,000 | $213.10
TOTALS : 150,000 | $21,002,000 $140.20 130,000 $19,245,000 §148.50
mouﬁmom : 1959-1962, U.S. Bureau of stamv.smﬂOW¢.awzusmHmH Facts wua Problems, 1965."
. 1963-1964, U.S. Bureau of Mines, "Stone,"” Minerals Yearbook, 196%.
" Note : (1) For 1964, ‘building’ production includes 435,000 cu. ft. (or 37,250 tons)
~ valued at £5,713,000 for interior use; and 882,000 cu. ft. (or 7

w.ooo tons)
1

5.43/

$9.86 exterior. For dressed exterior, values will approximate
00 per cu. ‘




sumption in value terms and more than 50 percent in volume. Highiy
competifiVe in pricé and'avaiiable in ; rich array of colours and
pattérhs'(aithough‘frequentiy in Limifed amouncs), imports have been
a principal deterrent to industry growth.*' Consumption/import ievels
are giVen‘in'Table II.’ |

Second, the 'crushed/ground' sector of the industry has been
dyoamic; experiencing consistént’aonualvgsins in output. Where crushed
marble represented a negligibie fsctor in the industry as‘late as'19§5,
it now accounts for 94 pcrcent of total tonnags ootput and 47 percent
of total sales value in the industry.k The increase has been possible

through an 'invasion' of higher-value markets for limestone, dolomite,

‘or line- a process that does not appear to be diminishing. In the last

reported year, sales of crushed/ground marble at $l7,000,060 were only "
$é,000,000 below those of dimension material. Recenc figures are pro-
vided in Table III. | |

The production of crushed/ground material has been an extremely
beneficial development to the industry.‘kit has permitted the recovery
of quarry 'waste', on.a by-product basis, adding to total revenue. It
has stimulated research and technical improvement in the industry, lead-
ing to new uses for marble and a wider market horizon. And it .has

stabilized (and enhanced) industry profits.** In 1966, crushed/ground

* The American Marble INstitute reports an effort to obtain increased
-tariff protection from imports of finished marble products. This
effort shows little chance of success. Several domestic firms are
,overcoming a part of tbeir”cost/prics,disadvantage by importing
whole blocks from Italy and other sources.

wk A prospectus (circa 1958) of the Georgia Marble Co. Ltd., the
largest producer in the- industry, reported curshed/ground ('calcium
products') divisions. accounted for.41:percent of sales by value
and 54 percent of company net proflts.




outputawill probably exceed 2,000,000 tons‘and surpass dimension marble:
by value. Typically in products of low per ton value,’this outputlis
not threatened by imports * ) . -

Thus, the Nevada project will operate under three broad national«
trends.

A stable (but only moderately increasing) dimension marble out—
.put retarded by cost and technological impediments.
| A rising consumption of dimension marble, presently satisfied by
imported material on-a price/range basgis.

A dynamic trend in output and consumption in crushed/ground ma-
terial, based on a successful penetration of markets‘of alternative
materials. '

These trends are broadly paralleled in the project 8 market area

(with certain significant modifications), and a more detailed discussion

is resumed in Section II.

The Industry: Distribution[Structure

The U. S. marble industry is located in areéas where large, high
grade, easily quarried deposits occur. As the finest domeStic'marbles
are found in the Appalachian Range, the industry is concentrated'in'the
eastern United States. The bulk of dimension‘marble’productionfis
located at the southern and northern extensions of the Appalachians,
and four states - Vermont, Georgia Alabama and Tennessee (in order of
value in 1964) - are Estimated to ‘account for more than 80~ perdent of

total output. A third important source is Missouri, the fifth—ranked

* In the last reported year (1964). imports of marble chips into
into the U.S. totalled $220,000, tainly in coleuted material.




e fan o LR mm  mmamrh mexr oaOrrer. OoanTrra . TIIRaTR

, , : 'u03/00° €4 YowSI TTIM S3onpoad punold ATsuty
UIE3d30 Uy pu® ‘u03/00°S1§ 03 00°2T$ Jo SFusx syz Ul ST Sesn IsY3q0
eS3y3 Jo snysA a3BI2A®B 3Y3 ‘uo3/00°2$ - oo,H« Jo onyea [v31dLy ®
U3TM) 3uojlspeol Juipnioxyg .mcauazkwvnm‘oooﬂum 9u03spBOI ‘saTnuBal T
/sd1yo Buijoox *‘pooJ TwIsuTW ‘(sTeued 9383213%% f*9°1) suo3sigswy o
. ‘I2T11d 31BuUds® .mthﬁﬁnﬂhwm ‘uotgezirBIznau piow oﬁzﬁoﬂﬂtmumw‘amzuo (1)  : 930N -
o i _ *#961 ‘}00qies) STBISUIR u ‘oUO3g, ‘SSUTK Jo nwaang -g'p - : 3oinog.
0004€88 € $+ | 000'gr l1$| 000°€96'T | |o000‘S9s*cig| ooo‘zsitt| . dvies|

000°nL€‘E8+ | 2872 $ | 000°T41 218 0007455 1| SE+9 ¢ [000¢464%8 $| 000°SEET (1) SESn EaEIo |

0004605 ¢+ | 00°€1$ | 000°442°C ¢ 000°904 66°2184 | 000894 ¢ ooommwma, L omwmmmy_w
- -0 % | uog, x84 anisp Suo], 3Ioyg | uog, Ia4 | anTsp |suog p#mnw ; :
s3uwvyy : pa - gsn.
aniep , 7961 | \ V €961 B

: .#wmﬂwmwmﬂ ‘seg®3g pogtupn ‘*qeo°} oannwa vmsopw\vmnmuuo Jo zowuowvowm

III J79vVL

Sk 4l diih S diie e Ak  Giik Siika



" “ssoinos spei; Uﬁu‘muwuonuou wsHm noomauzwnm‘umm.fwb,anwum ‘sauty uo.ﬁmuhwm

»wuw AonMWWWH )

000%052°9¢8 | ooot0ose21g | 000096t 0z | ocootosz61¢ | ooofoct of - Wil
000°006 % | 000‘006 § | 00009 n - - - - sexag
00001 ¢ | ooo‘or & | s 21 » . 1 #1 ,\‘_ﬁ‘vmammmem
e . _;,,f ooo‘os ¢ | 000°0€ s 1 mww ‘Mf_r.mﬁwuouuﬁaum
& 2 P z w .~ euoziay
AN e u "ol : L ) . .qmw. Anowm¢«£mwm
000°014°t ¢ | o000*09s ¢ | ooo*o9 L 00001t ¢ | o00°s o —
RN o R st |- 1 | ~ opeaot0p|
: 2 D R o
: S BT By
e SRR e 6 , 1 L anﬂwonav‘swwmmw
ooo‘ogt ¢ | oo0‘0%Z - ¢§ | o000°02 . ooo‘oz  § | 0004 : AESUACE AL
, SRR : ; - . z 9 sesuBNIy
000°002‘z ¢ | o00o‘ooy ¢ | 000‘0nT € 0000081 § 000°01 # 3 TINOSSTH |
| ooo*ootz ¢ | ooo‘oot ¢ | ooo‘oz 8 000°001°z § |- 00062 R ok eossouliay
000°0516 $ | ©000‘059‘9 ¢ | 000‘0ZH 2 000‘00S‘z ¢ | o00‘zr e | € - wweqeEly
000°005°21$ 000°005°Z $ 000°002°1 T 000°000°S § 000°LE 1 3 Bv3109)
0000042 ¢ | 000fc0z ¢ | o000t 11| 000°005°Z § | o00%0€ 8 1 JuomIap
(a03) enrep | suog 3ious | ywew | (qo3) surei | suog 3soug | squerg | awem
VA TVI0L |— _ — ‘ — : . ALVIS
aNNouD/CEESNED NOISNAKIQ

‘#4961 *s93®as Suyponpoad uoﬁms.ha ¢sTseq sqvmyxoadde .coauo:wOAA oanhwa *gs°n Jo woiangiJIlsiq

Al J149ViL



. UV A/UV L9 Y VUV Gl WY TAWVEWR oFLLTES. ghebRass
/paysnao 1eoidLy ‘suwil JI0J SU03S UINOIq JO L£1xenb 398 a{esS 303ITP 03
anp paessaadep sny®A uog3 I3 (§) °*,97qQnI, UCTSUSWIP JO 3US3UO0D Y3ITY
07 onp possaxdsp onysA U03 I8 (4) ‘0D S[qIsy 8Feyjae)y (£) °938\IYS

uy Jeonpoxd Jof®mw sB °*0) °[qIBK BIBI0®H (Z) °0D 2TqIBl JUOWIdA (1) : SejoN

L _ *00sTouUBII ueg ‘IA UOTIsY ‘viEBp STQB[BOASIT _ ,

snyd *sxsgdeys 293835 ‘961 f}00QaBSX STBISUTH ‘souly Jo nwsang °*s°n s 39anog
88°8 § ¢m.m. $ 02 | mﬁ.ONH $ | ooconT$ f1 ;H_,ww;m__,W4: VIOL
141§ 69214 | ot | 6 § | W 11 | (4 NozonzESVA
19°21 § Rz N | v | et | wwozmw
5.z § | oosz$ | oz | P — | -1  wa
00's1 § | coer$ RO R 7 1zoz ¢ | 6 | W¢Um<m<ezo=
09°91 § 1491 ¢ ¢ 0561 § 09° 1T ¢ €1 | (1) FINHOATTVO
€2°51 ¢ ) 00°ST § LA - R -] . evydl
057 ¢ | :N.N,.a ¢ CootniT § | ool § 9 (€) THROSSTH
V/N V/N 8 00°¢. ¢ | S4°99 ¢ EE ﬂmv.mwmmmzzma
00°91 § w .v Gl*6 $ 2 0061z ¢ | 00°88T § € S (2) YHVEVTIV
00°9 wa. (S) #8°S ¢ 1 - 00°25T § 00°09T $ 2. ‘ANV¢<Hcmomo
W/ IR 7 SH P 00°8€z § ,oo.umm,w T ~ (1) INOWHEA

4961 961 | wwew | 4961 | €961 | suem Y
- nznomowmmmmomU ; . .H —  _onwzqun T e

.#wmﬁ TUB mme 599838 UISSOM Do3os[es pue Suponpoxd Jofwm £q .mmquWmﬁy
pejtupn ‘s1qIsum vnnouw\ﬁosmﬁno pus uoisusuip *(qus(d/Lixendb *q°0°J) uog Jad sauisp

A F19VL

| m n ' . . . . ( . ]




state. The remainder of dimension production is scattered over nine
states, based on small 10¢a1'§perations. The-productiog'ef crushed/
ground marble is more,widely(distributed w;th 2]l states reporting ton-
nage output.in 1964. The dominant producers were located in Georgia
and Alabama, followed by Missouri, Texas and California, Rémaining
output was»typically small and localized, Available information on the
distribution of the industry is given on Table Iv.
Since marble is a 'quality' material, the four dominant étatesain-

dimension output also record the highest values on a per ton basis.
The highest prices are recorded by Vermont'(ranging~t0'$250‘per.ton),v
- with soméwhat lower levels in Georgia, Alabama and Tennessee (averaging:.
$§150 - $220/ton). Values of crushed/ground méterial are based -on local_
competitive conditions rather than quality. .Figures on unit values are
summarized on Table V. |

_ Two firms dominate the industry. These firms are; respectively,
thé Georgla Marble Co., Ltd. and Vermont Marble Co., Ltd.  The lattef
firm is based on massive, economic deposits of marble of excellent g#ade
and wide colour range in the viciﬁity of Proctof,rvt. Formériy the
first-ranked producer, it has annual revenues in exéess of $22;000,000.‘5'
Georgia Marble has grown through consolidation of its pripcipal opera~-
tions at Tate, Ga., ﬁith quarries andqplants principally acquired in
vAl;bama and Tennessee. It is now the largest producer in terms of em-
ployment (2,500 persons) and annual sales, estimated atyclose to

$30,000,000.%

* Both Georgia and Vermont operate manufacturing/ inishing plants
(but not quarries) in California. Georgia acquired independent
firms in Los Angeles and San Francisco, and Vermont operates a
plant in Sgn Francisco. 8ee later discussion in Section II.




The two firms account for the bulk of industry sales in the two
largest dimension marble fields - 'structural' (or building) and monu-
ments. While Vermont is a.major-supPlier in easteérn Canada and the New
England states and Georgia 1is paramount in the U. S. South-East, both
firms compete effectively throughout the Atlantic Seaboard and Mid—West
areas. This competition is based not only on price, but on the quality,
colour, or pattern of their marbles.*

The third-ranked producer is Carthage Marble Ltd. of Joplin,
MIssouri, with annual sales in the range of $7,000.000. Its quarries
yield principally light gray marbles, and its output ig limited chiefly
to interior building applications. Within its range, Carthage is com-
petitive throughout the Mid-West and Gulf areas.

The remaining output (substantially less than 10 percent) is
fragmented among a number of small, independent firms located princi-
pally within the Appalachian area. These firms typically are marginal
and engage‘in,intermittent production. As new entry into the dimension
marble industry is extremely rare (and usually short-lived), the num-
ber of independent. firms continues éo’shrihka A number have been pur-

chased, either for the particular colour range of their quarries or for

* Georgla and Vermont are both completely integrated and follow the
same basic pattern. As suppliers, they will 'bid' on contract
jobs (corporate/bank head office buildings, government buildings,
libraries/museums, and the like) to supply all material components
in finished form. 'As contractors, they will alse install:the ma-

. terial-on’ the job. Vermont's quarriq€1y;eld marble in white, gray,

. blue, green and a:highly-priked 'verd‘\antique'. ' Georgia's gray,

 blue, pink (mainly coarse-grained), &nd Teénnessee pinks and reds,
frequently patterned. Both firms import marble in blecks from
Europe to supplement any colour deficiencles. = = S '




their equipment.#*

The thfee firms - Georgia and Vermont as 'majors' *and Cafthage
as of intermediate size - establish the southern, northern and western
axes pf the dimension in&ustry.v To the west of Missouri, no large ior
integrated producer exists, and any quarry producing more than a few
hundred tons of dimension marble a year is extremely rare. Although
sﬁecific-figures are not available, it ig,unlikely~that dimension out-.
put in the whole of the western U. S. exceeds 5,000 tons in any eﬂﬁ“'b
year (or less than four percént of the national total), and theJnommal
annual volume is likely to be closer to the 2,500 -.3,000 ton range.
While six quarries opérate on a more or less regular basis,.noneﬁhaé{ ‘
the capital or raw material resources to warrant volume output, much
less expansion to the status of a 'major' regional supplier.

Instead, the western U. S. 1s served by individual plants (fre-
quently owned or associated with a 'major'), 'importing' blocks ox:.:
rough slahs‘inﬁo the_fegion from the eastern U. S. or overseas,. and:
supplying the building market on a job bid basis. In addition, a num;‘
ber of marble monument makers are also established - again impdrfimg;
their raw material to plant site. In essense, the western U. S, 18 a
secondary market for Georgia and Vermont - an outlet for Quarriédw&ﬁa
semi-processed marble, but an area in which the domestic industry has
no strong or certain hold. Thus, the industry is liable Fo (and ex-

periences) severe competition from foreign 1mports.

* A concentrated example of this process may be found at Knoxville,

.., Tennessee, a long-established marble production centre, . The
Tennessee Marble Co., Ltd. was acquired by Georgia -and operates
as a company division. The Gray-Knox Co., Ltd. was sold to Ver-
Mont, and its useable equipment shipped to Proctor. A third
firm is presently seeking a buyer, so far without success.
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As noted, the distribution of the crushed/ground segment of the 4%»

industry is somewhat broader. This segment is again dominated by Georgia
‘Marble with crushing and dry/wet, grinding plants in both Georgia and
Alabama accounting for perhaps more than 50 percent of total industry
output in this range. These plants produce the typical marble crushed
‘products - aggregates for wall panels, terrazo‘chipsvand roofing;gran—
ules - but-are also heavily engaged in‘avbroad range of lcalcium' (i.e.,
‘calcium carbonate) ground products for whiting, fillers, lime substitutes,
fertilizer, agricultural and chemical applications The same pattern
(although on a substantially smaller scale) 1is pursued by Carthage.
Vermont Marble has not entered this segment in any significant way.

The balance of the crushed/ground segment isnengaged primarily
in the production of terrazo chips, aggregates,‘and granules (chiefly
for roofing.and agricultural purposes). As 1ongedistanCe shipment of
these products is prohibitive,-regional requirements of'these products
arevmet by local marble crushing’producers, or from alternatiue materials
(e.g. 1imestone, quartz, basalt orwdolonite).“‘While a greater degree.
of self-sufficiency in this range exists in theawestern U. S., the:mar—'
ble industry is operating‘at'less than half its market potential, as
based on nationaliconsunption auerages."Higher;quality products nust
still be 'imported' into the region, While'the lower-value‘range en-

counters competition from alternatives.

The Industry: Product Range/Techpology

Any meaningful segregation of product output from published data
is virtually impossible on a U. S. national basia. Output of dimension

,marble:is classified-under,'building' (rough or ﬂressed) and monumental'
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~ (rough or finighed). Typically, the production and sale of rough build-

ing marble accounts for less than 20 percent of tonnage volume; monu-

mental marble products for 20 percent; and dressed building products -

whether sawn or cut - for more than 60 percent. The product breakdown

in national data for 'crushed/ground' output offers no guidance whatso-

ever, as all end uses are unsegregated.

Within the dresséd (or finished) building materials group, output
has rgmained relatively stable at 75,060 to 80,000 tons a year; and
close to $14,000,000 in annual value (at producersf f.o.b; p?ices)._

As the industry is engaged typically in the installation of marble com~

ponents on the job (as well as the supply of the material), this seg-

ment is crucial - adding perhaps an additional $10,000,000 to $15,000,000
fo industry gross revenues. Given a total value of $25,000,000 in the
building field, the production/installation of wall panels, slaﬁs,‘fag—
ings_and veneers accdﬁnts for annual révenues of $20,000,000 -’$22,0§0,000.
The remainder is derived from columns, decorative coméonents, sills, -
stoops, steps and floor tile. |

This pattern’is based on the way in which the industry operates.
The production of marble building producfs is regarded as ak'graft{uand
'custom’ process. As each,building is a separate contract, the size,
dimensions, volume, even the colours and patterns of the‘matgriglgwi;l
vary. Thus, the industry Worksvto 'brders' - and, for all praéticgl
purposes, to orders alone* - and the function of the typical plant. is

to make a marble building. As a result, the industry is not product-

* An example is the Nelson Structural Division of the Georgia Marble -
Co., Ltd., inspectéd for this study, in which a complete "fol" 1s
processed, including all marble components. The same type of
operation 1s reported to be conducted at the Proctor plant of
Vermont Marble,
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oriented, and has not isolated any marble products for separate output
on a competitive basis against alternative materials. Thus, there is

no plant producing marble furnit?re material, mor any separate operation
producing floor tile for'the floering market. The objective of the in-~
dustry (and its member firms) is to increase the total use of marble in
dividual building projects - thereby ehhancing'the value of each contract.
Full capacity output occurs only when the plant is able to move imﬁe&j.
iately'from one order to the next, and the ratios of product output

(wall panels, window sills, floor tiles) will fluctuate accordingly.

What the industry produces, however, it does extremely well. In-
deed, the survival of the industry (and its'ebility to stabilize its
annual output at present levels) is dependeht on the qﬁality of its
material and the calibre of its WOrkmenship. Even here, there are prob-
lems and 'disadvantages. The chief problem (overcome only by the 'majors'
with their massive dep0sits) is lack of edlour.consietency in‘major
‘building projects. The:principal disadvantege lies in costs: lfdr com-
petent workmanship involves a high labour content.

‘?stimates of the labogr centent'in total unit cost in the U. S.
marble vary, but range from 40 to 65 percent.* Fortunately for the
industry, the two major firms are located in regions with wage structuree
below the U S. average. This content however, is sharply above the

u. s, ipdustrial average of 20f25‘gercent,infBuiiding materials and

* The American Marble Institute regards 60 - 65 percent as a reason-
able estimate of labour content in total unit cost. Based on in-
formation supplied by officlals of the Georgia Marble Co., Ltd.,
‘the labour content at the Nelson Structural Division appears to

“'be in the 40 ~"45 percent range. This division is regarded as

“““the most efficient on a production/cost basis of its kind in-the
world.
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construction industries. While new techniques have been applied to cer-—
‘tain operation, the 'custom' nature of the work tends to prevent the
in@ustry's conversion to a more favourable labour-to-capital ratio.

A discussion of specific aspects and operations of marble produc-
tion is reserved for Section III. Two points, however, should be made
here.

First, the U. S. dimension industry can tolerate its relatively
high degree of 'waste' (whether in the quarry or from trimmings and re-
jects on the production floor) because it has found by-pfoduct uses for
its material.* Without this alternative outlet, dimension production
would be sharply‘curtailed.

Second, the industry has very little hope of breaking out of its
'custom' or 'order'-oriented pattern (with the attgndant\disadvantagq
of a high built-in labour cost) unless it is able .to apply available
technology to wvolume productiqn, and offer its products at a lower and
more competitive price.  For all practical purposes (with certain sper
cific exceptions), the process of the industry has not changed in the

last 50 years, nor significantly in the last 100.%*

* Typically, some 50 percent of quarry tonnage is in sound blocks
suitable for dimension sawing/processing. A part of the 'waste'
may be split into 'brick'; part may be crushed into by-products;
while. the balance may be sold outright to-cement, lime or-other-
industries in the quarry's area.

*% The principal exceptions are diamond gang-saw and circular saw
teeth and automatic grinding/honing/polishing of the 8awnsmaterial
for the finished surface, The latter. represents a major cost
breakthrough but cannot be easily applied to custom orders.
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The Industry: Outlook/Prosnects

To‘ekpand in any substantial degree, the industry requires a
'breakthrough' whether in markets’or‘technoloéy. Its present basis of
operation tends to restrict it to a relativelyrnarrow scone, dependent
for volume/value increases on economic growth increased corporate/per—
sonal incomes, and changes in tastes and material preferences in its
favour. There are a number of indications that suggest that marble is
now coming back into favour. As;noted, however, the real gains in con~
sumption have been satisfied by_imports,'many of which are in specialized
finished form such as furniture,material‘and*floor tile. If it were
‘able to standardize its production, the‘U. 8. industry could secure a
lower cost structure and major yolume gains. All available‘evidence

‘suggests that it wili not -do sor(preferring instead to increase the

efficiency of its 'order' output), and its annual volume/value gains

- -AT» “-' -

are iikely‘to‘be moderate.
| In terms of the industry's structure further consolidation of
output into the two major firms - Georgia ‘and Vermont - may be antici-
pated. ‘The position of CarthageiMarble is\notfknown,‘but this firm has
entered specifie market ventures withiVermont and may become an effective
subsidiary. With its series ofcacquisitions over-a 25vyear period
"Georgia Marble has a substantial debt structure and is likely to con—
centrate on expansion of its existing plants. Even so, the dimension
jmarble industry may Well cease to exist as a separate entity. A recent
offer of purchase to Georgia on the part of a large, diversified indus~
trial company was refused by principal shareholders, despite a strong
recommendation from management. In any event the eastern U..S. orien-

b !

tation of the industry is 1ikely to remain (if not intensify).
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The outlook for the 'crushed/ground' segment of the industry is
meaningful only on a regional basis. TIn the eastern U. S., this seg-

ment will continue to provide the 'growth"ﬁrgépécts in revenue and

‘profit terms. The lack of a single, large producer in the westerii U.S.-

as well as severe price competition from substitute materials - suggests
1ess_favourable prospects for the regional industry.

‘As to U. S. marBlé”consumptibn, the prospects are excellent. The

‘material remains in high relative demand, and a substantial increase is

‘prevented chiefly by its dQSt/pfiﬁéwéﬁfucture. ‘The dramatic rise in

impoftS“has'been‘achigved“déépiﬁé‘thé'obétaciés'of,additionalVCOétt(to

f.o.b. price), frequent unavailability in specific products or colour

ranges,'and‘relatively‘long delivéryfécheduies. On a national basis,
consumption is liiely to increase by at least SO\ﬁéféent by 1975, and
could be effectively doubled given conditions of competitive priceé‘and
material availability. - |

VProjections fqr production»and,gopsupptionvarevqffg;ed_;ﬁ Cha?t

II.

'THE ECONOMY OF THE WESTERN UNITED STATES

The eleven western United States* form one of the five regions of

the United States, joined by a common structure of matural resources,

‘economic bgse, transport routes (and costs), services and social patterns.

' The Nevada marble project is located firmly within this region, less

than 100 miles west and south of ifé'gebgraphicjcentre. >The‘pefipﬁéfies

% Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico,
Oregon, Utah, Washingtcn, and Wyomiﬁg. _ There ' ‘are four. sub—regions.
California, Northﬁest Southwest, and Rocky Mountdin._,ff
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of the region in terms of effective transport distence from the deposit
extend 600 miles to the west, 750 miles to the east, 750 miles to the
south and 800 miles to the north , Only in the extreme (and relatively
_unsettled) eastern corners of the‘region do‘treneport dietances¢exceed
1,000 miles. |

These distances determine the market range for the project. While
marble‘hae a reletigely'high vetge per toh, its deneity;imposes weight
limitations on long‘-‘dietegtei_;sh:l,_pment by land.* For gll_practica.lupur-
poses (except in areas:aqjacent to thehregion where competitive cohdivl
tions are exceptiqnellj,féyéuréble), the project will fqnctioh, ooerete,'
and be competitive within the region, The economy of the region - its
structure, distributionm, perﬁormance and prostects - will thus have.a g

profound influence on the success of the project.

Trends in the Regiongl'Economx

Over the 1950 - 1965 period the eleven western states have emer- _ h ,. h?
ged as the richest regional area in the United States and, therefore,
in the world. The region is the most rapidly growingoin the‘U.’S.i out-
stripping the rest of the_couﬁtry in annual gains in population, personal g ﬁ
'income,_employment, construction, and ihdustria;,eXpansion. These fac-
‘tors are dynamic advantages to the project, The eleven western states
also have (on a regional basis) the;higheetlwege/gget.structure,;nythe

nation and, therefore, in the world. The cost -of labour (primari;xfih

* The value per- ton on dimensiofi output from the project rangés from

- $120 to $150:  The density of the material at 170 lbs. per cubic Lo
foot 1s relutively high. . At present rates. (truck or rail) 4 1/2 Ll
to 5 cents per ton/mile, shipment over. dietauces of. 700 miles is
possible only where no alternative supply is available on an
equivalent competitive basis,
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California) has been a principal deterrent to any msnningful expansion
of the U. S. Marble industry within: the region.f ;3; .

The relative importance ‘of the region within the United States

vmay be: expressed in terms of threé factors, as follows.t

FACTOR . ; REéIONQLATOTALf Sﬂgﬁﬁ.QF U._st
Population (persons) 31,265;000 | 16.1%
Personal Income  $94, 107,000,000 | - - 17.6 -

" Employment (ngé)' o 10 250,000 » is.a %

It 1s‘the rates of growthein the‘region that'best exXpress the
dyhamic nature of its economy. In contrast to the rest of the United
States and total U.‘S., the 1950 - 1965 aﬁeragee have beeﬁ as follows:

———

FACTOR REGioN RESTkot u. s, . romLu. s.
Population | E + 60 % ;‘w +23 2 | i+,28£zii
Personal Income o407 ‘! 1+127§% | | f+i§5 % .
‘Employment . + 67 4281 PECE S

" Basis: 19501965 S T

"f . K I

The principal stimulus to population/income/employment grnwtlw

has been the divexsification of the regiqn s ecaﬂomic base: initieiiy
supplementing, then surpassing, the traditionel suppo#ts of egricuiture,

mining end forest prqducts. The west now accqunte for 12 @evcent Qﬂ

’

U. S. manufacturing output &nd manufacturinz 15 the @e&dimgmgeﬁeratpr

of employment. The employment pattgrﬁ is set out ‘on @able v an& pri¥c1~

TR

i
pal statistics of the 10 1eading industries tn Table VI. |

CTRTER
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This trend toward industrial diversification is likely to con-
tinue, strengthening the region's base. Broadly, the incremental gains
in employment are due to industries With highly adyancedytechndlogy -
aircraft/space productidn, electrical/electronics, defense/ordnance -
'grafted' on to the traditional resource/based foundation. The inter-
mediate industries (steel, metal manufacturing, appliances, automobile
production) typical of a mature, gself-sufficient economy remain par-
tially developed, creating the neéd for substantial 'imports' fﬁom,tﬁe‘
éaéterﬁ U. S.*. Gradually, over Eime, diversification is expected to
expand to these fields.

The performance of the region's‘econoﬁ&vié‘advantageous to the

'projéct for its impact on present/pofential consuption léﬁéls. A
strong and continuous rise in anﬁﬁal consumption is a function of both
populétion‘and inéome gains: a compounding éf more people with more
money to spend. Normélly, in either the Unitéd States or banéda, annual
increase of 2.5 pércent in populatidn and thféé percent in per‘capita
income are favburable in terms of market horizon. The west iébruhning
above both levels. Populatioh continues to riSe”(at;S;B pé?cént‘a yeaf)
at a rate doublé the U. S.‘average, and per éépita income in 1965 waé~
11 percent abo#éfthe‘national 1evel; Although g:oﬁtﬁ rates are exﬁecte&
to moderate in the 1966 - 1970 period vs. the 1950 - 1960 'boom', the
region will continue to outstrip the rest of theé nation in populatiom,

income andxempldymént'génefatién.

% For example, automobiles are assembled in Californiaj but not man-
ufactured; steel production is. substantially below consumption:
appliance manufacturing is limited. The weight of U. S. manufac-

 turing industry remains fixed in the e@st,.pgtwtypically will be-
gin to migrate westward, following population/market growth.
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The Regional Economx: Distribution

MIhis!regional'performance is somewpat,misleading. The post~war
growth has not expanded at. a unifgfm rate among the eleven western states.
As a result, the distribution of the economy is uneven - ranging from
sprawling concentrations. of population/industry to sparsely settled
state-wide tracts. This diversity influences the market for the project,
and should be outlined.

The core of the region is California. The state contains 60 per-
cent of regional population; 65 percent of personal income; and fully
75 percent of manufacturing. The locus of the region is Los Angeles,
encompassing within its orbit more than 50 percent of the population‘of
the state.

From Los Angeles in a direction NNE the dynamics of regional
growth tend to moderate. Three broad patterns may be idgntified.

First, rapid‘to moderately rapid growth (exceeding the U. S.
aVefage) in the adjacent belt, embracing San Francisco/Oakland/San Jose,
and the adjoining states of Nevada and Arizona.

Second, moderate growth in the intgrmediate belt (conforming to
the national pattern); weaker in Washington and Oregon, and somewhat
stronger in Utah, Colorado, and New Mexico.

Third, sluggish growth in the outlying states - Idaho, Montana,
and Wyoming - with annual population incregées shgrply below thg‘nétional
average., o S

, This third (or 'slow growth') area remainslheavily oriented to the
basic resource industries; hasbthethighést"rUrai'"populationfcontent;
and records the slowest gain in periéépita‘perqonal'inc¢me; In contrast,

Nevada and Arizona have exhibited extremely rapid growth rates and
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" presently lead the region. Comparative data on population and personal

income for the eleven states are given in Table VII. - The distribution

of population‘is illustrated in Chart III, a’'smattern that conforms to

(industrial concentration

Within this broad pattern, populetion and economic activity are

-concentrating heavily into a number of well—defined metropolitan cen~

tres. 'The U. S. Bureau\of Census~reportsm30 standard,statistical
metropolitan areas in the region (15 percent of the national total),

listed,in\Table VIII. The effective concentration, however, is more

.pronounced,wand willrintensify. Broadly, theeproject will}find.four

basic 'market areas' in its first full year of produCtion in 1968, as

bapascronts s i e

follows:
. Total Population in' Area
MARKET - AREA ~l960~ .1964 - “1968
‘Seattle/Tacoma/Portland = 2,560,900 2,850,000 . 3,000,000
San Francisco/Sacramente 4,614,392 5,250,000 = 5,800,000
“"Los Angeles/San Diego 8,478,400 9,600,000 10,900,000
SaltJLake/DenVer ) 71,899,200 + 2,250,000 ;2,700,000

While subsidiary market areas (e.g-, Phoenix/Tucson will exceed
the l 000 000 population level these four basic market areas will

account for more than 90 percent of project sales within the region *

The Regional Economy' Transport W’ .

ﬂ A further determinant on project economics will be the structure

i ,
‘ * The project will ﬂOt maintain warehoused in these centres. Given
- a bulld-up in VOlume in feasible levels, distribution centires
. would be’ established in Reno, Las Vegas, and Salt Lake Citly, for

Q o reasons of efficiency and tax Savings s This matter is discussed
o shortly Co L UL A B A !
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TABLE VIII A

Population, rank in U.S., and growth rate, standard metro-
politan statistical areas, 11 western Unlted States, 1960.

METROPOLITAN AREA

Rank

Population

Increase

in U.S. 1960 1950-1960
MOUNTAIN REGION : |
Albuquerque, N.M. 101 © 262,199 + 80.0 %
Bolse, Id. 201 93,460 |+ 32.3 %
Colorado Springs, Co. 161 143,742 + 92,9 %
Denver, Colo. 26 972,383 + 51.8 %
Las Vegas, Nev. 178 127,016 |+ 163.0 %
Ogden, Utah 189 110,744 + 32.9 %
Phoenix, Ariz. Lo 663 510 '+ 100.0 %
Provo-Orem, Utah 193 106,991 + 30.6 %
Pueblo, Colo. . 183 118,707 + 31.6 %
Reno, Nev. 209 8L, 743 + 68.8 %
- Salt Lake City, Utah 62 Ll7,795 + 46.5 %
Tuscon, Ariz. | 100 265,660 + 88.1 %
PACIFIC NORTHWEST :
Eugene, Oreg. 146 162,890 + 29.5 %
Portland, Oreg. 29 821 893 + 16.6 %
Salem, Oreg. 158 | - 147, 411 4+ 154 %
Seattle, Wash. . 20 1,107,213 + 31.1 %
Tacoma, Wash. 78 5'321,590' + 16.6 %
NORTHERN CALIFORNIA : o R
Sacramento 45 625,503 o+ 7402
San Francisco-Oakland - 6 2,648,762 + 24,0 %
San Jose k2 642,315 +121.1 %
Stockton 108 249,989 4+ 24.3 %
Valle jo-Napa 126 200,487 + 32.4 Z
SOUTHERN:- CALIFORNIA : | k b |
Anaheim-Santa Ana 38 703,92 + 225.6 %
Bakersfield. 87 291,984 . + 27.9 %
Fresno 70 365,945 + 32.3 %
Los Angeles 3 6 038,771 + bL5,5 %
Oxnard-Ventura 129 199,138 + 73.7 %
San Bernadino 31 809,782 ok 79,3 % |
San Diego 23 1 033 o011 | o+ 85.8 %
143 68 962 + 72.0%1| .

Sabta Barbaras

., Source
v ‘ Census,

§£§§g§, 19-f.TWQsh1nston;‘i

U.S8. Dopurtment of Commorce, Buroau of bho
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of transport costs within the region. These may be assessed on the
basis of pdblished‘tariffs for similarlcommodities, and~distances from

the project to major market distribution points. Both rail and truck

. tariffé (typically in rates per 100 lBs.) are filed with the Intersfﬁté % g
Commerce Commission in Washington, D. C., and are approximatelyAcompéﬁi-'”
tive with each other. Distances from project to distribution.péinttarg
taken from published data. |

The two major 'market areas' for dimension products - Los Angeles/ :
San Diego and San Francisco/Sacramento - are within the tqlerable 7OQ

‘mile radius of thebproject. The‘Denvér/Colorado Spriﬁgs/Pueblo con-
centration exceeds this limit slightly; the Seattle/Portland area (to
which may be added Vancouver, B.C.), somewhat more so. These aréas

may be included as competitive conditions are now favourable to the pro-

ject, and are likely to be maintained. For illustrative purposes, dis-

tances from the project and typical published freight costs are as

follows:
DESTINATION DISTANCE FREIGHT COST PER.TON
Dimension Crushéd_
Seattle 903 $ 44,15 0§ 33.40
BOrtlandv Y 875 - § 42.87 $32.35
Vancouver 1,045 $ 51.05 $ 38.65
San Francisco 554 $ 27.00 $ 20.60
Sacramento 461 $ 23.10 $ 17.05
Los Angeles 593 $ 29.05 $ 22,95
San -Diego 713 $ 34.95 - § 26.40
Salt Lake 246 $ 12.05 $ 9.000
Denver - 753 $ 36.90 $ 27.75
Phoenix ‘ - 638 $ 31.25 $ 23.60
Albuquerque 894 $ 43.80 $ 34.65
- Basis: Dimension @ steel/flooring rates -
. CGrushed/ground @ cement (bagged) rates. -
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Two points should be made here.* First, the freight costs shown

are Baéed‘onrmaximﬁm publisﬁed rates and not on negotiated charges.

These may be assumed to be 20 - 25 percent lower.. Sécond, the freight.

costs on 'crushed/ground' products exceed in a number of cases the
maximum per ton values at thebprdjéct. Thus,'these products cannot ﬁe
expected to be competitive throughout the region, but will be confined
to 'shortfhauls' and to those centres where the present competitive -
supply is weak. In the dimension product field, the U. S, domestic
industry is notvcompetitive within the project's product range (seé
Sgc;ions‘II/III), and pricing policies have been established to off-
se; imports from foreign producers.®*

Given adequate volumé output (circa 1970-1972), the establishment
of three‘distribution centres to supply the market areas ié recommended:

(1) Reno to supply the San Francisco/Sacramento and Seattle/
Portland areas and western Canada

(i1) Las Vegas to sérve Los Angeles/San Diego and Phoenix/
Tucson.

(111) Salt Lake City to ship to Denver/Pueblo, smaller Rocky
Mountain centres, and segments of the Mid-West 'secondary’
‘market where the project is competitive.

Under this system,‘the project would operate its own truck fléet

shipping to these three points, and contract with common carriers to

N

‘% There are no published rates on dimension marble originating from
Nevada, nor any rates from Ely, Nevada (the . recommended project
site)., Estimates are based on existing rates for reasonably sim-
ilar commodities, provided by Wells Cargo Inc. of Reno, Nev. A
more precise summary has been provided to the client on a con-

fidential basis. ‘

‘As noted in Section II, the Helivered cost of impprts into West
Coast ports is 25 percent (or more) higher than f.0.b. prices
Leghorn. Shipments from the project, except in the Pacific North-
"west, will land at or within this range on a value basis.
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final - destination, If favourable truck rates‘cannot_be negotiated, the -
operation of & basic project fleet is recommended on a lease ‘basis.
Shipment by rail appears to offer no competitive advantage, and intro-

duces the problem of possible breakage.

The Regional ECOnomy:"Céste'

In addition to transport factors, the cost structﬁre-of'the region
1s important to theé project in two chief areas: wages and taxes.
Broadl&;‘labour costs follow the same declining pattern“from the Cali-
fornia axis asipopulation/economic concentration, and‘again the state
distorts the regional situation. Wage and tax costs in metropolitan .
areas in_Caliﬁornia are high (for skilled labor in the $4,50 - $6.00e
per hour range), and this factor has prevented marble plants within‘the
state from adequately meeting import competition. |

The project's location is well beyond this,'high cost' oroit.
Hourly wage rates at the recommendedisite —‘Ely, Nevada - approximate
$3.00‘to $3.25.% Moreover, tax costs are moderate. While the project
would face federal income tax/depreciation rates at any point in the
region, Nevada imposes no state income tax (on corporate or personal’
income) and foregoes a number of other tax sources; property taxation
is confined to a modest proportion of annual 'net proceeds from the

deposit; and no inventory tax is*levied on shipmente destined to out-of-

d

* The Nevada Department of Employment Security reports the following
wage rates in force at the Ely operations of the Kennecott Copper
Corp.: average $23.00/day; labourers $20.00; drillers $25,00; -
gkilled craftsmen $24.00 to $25.00; relief foreman $28.00, The
Department advises that it will be able to meet 95 percent of the
project's manpower requirements (i.e., all but highly specialized
marble industry skills) within three months of notification._
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state points.* This last advantagef(or 'frgeportfharrgngeggnt" is now
in force in Utah. .

One tax - a two percent s;les ;ax 7,18 gdded to estimates of pro-
ject capital cost in Section IV. This tax will also be applied to pur-.
chases of expendable items involved in the marble manufacturing process
(e.g., abrasivg compounds, steel saw»bLades). The cost of these expend-
ables will beymoderaté, Steel to the specifications réquired_is_manu-
factured in Salt Léke City, and abrasive/pplishing compounds can be
'imported' on a reasonablé freight cos;vpasig.

In view of these costlfaqﬁqrs, it is recommended that the project
be confined entirely within the Stgtg(of ﬁgvada - plant and distribution
fac;lities at Ren§ and Las Vegagrj wighuthg,exceptianof a third dis-
tribuéiqn centre at Salt Lake City (with parqllel,'freeport';advéntages).
Any location in the major C;liforqia ma;ket would_involve_gzsubstantially

higher wage/tax cost structure.

| THE PROJECT FRAMEWORK: _SUMMARY

Normally, an entry into a:Stﬁtié”ihdﬁétfy"céﬁﬁot‘bé’lightly re-
commended. Nor can a location in a higﬁ production cost area be pro-

posed. Nevertheless, the route selected for the Neévada marble project

threads by these obstacles.

The 'Problems' of the Industry

On its own admission, the U. S. marble industry is in some

* The State of California imposes a two pefcent tax on the value of
finished product jinventory at the close of the state fiscal year.
Nevada (and latterly Utah) offers complete escapement of an in~
_ventory tax on all products with out-of-state destinations, . This
provision is a major contributor to the state's present phenomenal
growth rates in population and industrial actiyity.

"»s A,vx;j'
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'difficuiﬁy;'uFor'the last tenbyears,lit has been unable to break through
its market eeilingvof 160 000 tons! and as annual construction volume
increases it continues to 1ose relative ground Too many inherent (and
interrelated) factors - the unit costs of 'custom' work, the price
structure,‘and'thevlimited avenues for major efficiency gains - restricr

- the induStrY's‘cepebilicy to mount the cempaign required to win back its

traditiondl'narkets.from:its newer and more dynamic competitors.

The industry is responding in two classical ways. It is retrench~

ingein iCS.strueture_througﬁ acquisition, consolidation, and vertical

integration. And'it iélsuppreésing inevitable cost/price increases in
~1its dimension output tﬁrougﬁ subStantial by-product recovery. But the
:cost/price/teéhnology deficiency remains: and even though the recent

- plants in the induetry ‘can- he admired for their efficiency within their

range, their duplieation at the project cannot now be proposed. The

industry must- reduce its Gests.. This reduction seems possible_only by

product segregacion on'a'feasible market volume production basis: broad-

ening the industry 8 sc@pe ngggg marble 8 traditional uses, and enter-
1ng the flooring, furnirure, and_fabrrcared panel markets on price/
quality terme'agains: presently available materials,

Given this preduction rationale, the distribution of the industry
~and the dynamics ofithe western United States economy are factors high-
ly favourable to the project. The 'major' firms iﬁ the U. Sr'industr§
(even with manufacturing plants located 'in the west) compete at a sig-

'_nifiuant:d;eedventegeﬂin”thekregion, ;nek1ng allow-coet,raw.meterial

,,,,,,
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_regional production. Locked in their Atlantic Seaboard bases, the in-
dustry's major firms represent little or no direct competitive threat

to the project within its proposed range.

The Advantages of Location

‘Moreover, the location of the project (a function of its required
proximity to the deposit) escapes the chief disadvantage of industrial
production in the west: the relatively high labour/tax costs in metro-
politan California. Even'though tﬁe project's average hourly wage costs
will be 50 percent higher than in the bulk of the U. S. marble‘industry
($3.00 or $3.25 vs. $2.00 to $2.25 at Tate, Ga., and Proctor, Vt., off-
set by a lower labour content in total unit cost), the prihcipal oper-
ating cost will still be moderate. IQ addition, the effective net cost
of taxation at the project will be eomparatively low.

It is the ﬁerformaﬁce of‘the reg;onel eeonomy‘—‘and’thgtpromise of
increased consumption petential - that isvthe'most exciting factor iﬁ
the framework. The 'dynamics' of the west may be,eesily over-stated
and misinterpreted. The region is gggiwithout probleme'in maintaining
stable, cOntinudus*grOWth, yet these ere'pet‘sufficient to‘dimin;sh its
status,es the most repidly growing area'ih the natipn }p population and
income (and, as noted, these twin factors are eségﬁtiaiato any dynamic
market outlook). The centre of gravity of-this'growthgyaeé_ip the south-
west segment of the region, and while ideally the deposit should be
located in somewhat closer proximity to this centre, the 'growth' areas
are those within the most economic reach. Thus, the project secures the
combined advantage of industrial location: a relatively low-cost pro-

duction site, from which its output may be readily shipped into the
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principal high consumption mérkets.* |
.Théré 1s 1little doubt that the pgbject;Will encountér a cbmpeti- {,

tive reaction to its output.  Desbite its disfance (injmate:iai supply | {
~terms) from. the region, the U. S. industry cannot be expected to be
pleased, nor will foreign,prpducersvnéw serving the markét in the pro-~
ject's product range abdicate the base they have successfully establish-
ed. Theée matters are discussed_in the following Section iI analysis,
For the moment, it need only be said that the project's prospects would
be-subscantially different were the domestic industry more efficient

and broadly dis;ributed,_and-were the deposit fixed anyﬁhere else than -

in a competitive locale in the west.

* Two problems in the regional economy may be isolated. The.first
is a possible cyclical instability in the major aircraft/space
and defense industries in California. Both industries have now
stabilized and are again expanding. The second is an intermit-
_tent tendency to overbuilding. This pattern is most prevalent
in 'tract' housing developments (not presently a dominant outlet
_for marble output), but is gradually being resolved through financ-
ing construction channels. The 1963 ~ 1964 decline in aerospace/
defense production has led to a re-appraisal of the region's eco-
nomic prospects, particularly in California. State officials and
the Bank of America have forecast a-slightly moderated rate of
growth to 1970, reserving a 'plus' or acceleration factor to what
Bank economists term 'Industry X'. It is likely that Industry X

~ will be several regional industries, based on the area's advanced

state of education/research/technology and the opportunities for
"import displacement' in a wide manufacturing range. See the

... Economic Message of the Governor, 1965, State of California,

- 'Sacramento.

DA L
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SECTION II:

THE MARKET FOR T HE PROJECT

The market range for the Nevada matble project is determinedby:
the Section 1 findings on the distribution of the U.,s, marble industry
and freight costs. The eleven western states wiil form‘thefprimarx
market. The two western Canadian provinces and the west/central U. S.
Mid#West<will be its secondary markets. The distinction is.neoessary
because'it is only in'the primery market that the project will operate
at a oomparative competitivevadvantage. It is here that the buik of its
outputiwill be sold. It is also here that the project must strive to
secure and retain its market advantage. In the secondary markets, the
projeot's range will be more extended and any advantage it may have will
be offset by higher costs of supplying the market * |

Even within the west the project will not have ‘the market to it-
gelf, Nor will total demand be the horizon fon its output volume. The
volume it can sell will depend on its product range, its prices, its

we

marketing channels, and its product/market developmemt efforts against

competing suppliers and materials.

* This is mot to say that the project cannot compete in such major
(but more distant) markets as Chicago, St. Louis, and: Dallas/Fort
Worth. This territory, however, is held by others (see Chart I)

. sho.can serve it more efficiently and at.substantially less sales/

. freight expense. The primary market 1s estimated toraccount for

.85 percent: of output' western Canada 10 peroent' Mid*Weat five

. percent.,- - S i .
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At an initial $2,400,000 a year, the annual output proposed in this
report is the equivalent of one-third of present consumPtion, or one-
sixth potential demand. This modest target should be defended. The

demand/supply factors leading to its recommendation are get out in this

section.

THE MARKET FOR MARBLE: DEMAND

~ The findings/conclusions of this section are based on three con-
secutive investigations. First, all available published'stétistics on
marble consumption/production in the market region were gathered from
official and industry sources.* This information was - supplemented in

discussions with the chief data-gathering agencies so that 11 factars

Ty

* For aggregate data, primary reliance was placed on regional offices
of the U. S. Bureau of Mines and the U. S. Department of Commerce,
both in San Francisco; State of California agencies, particularly
the Department of Mines and Geology; state departments in' Nevada,
“Utah, and Washington; and the American Marble Institute, Washing-
ton, D. C. . T

o -
N - 9

* For trade data (sales, prices, supply sources, etc.), the field
trips covered twelve suppliers in Idaho, Utah, Nevada, Oregon, and
Washington; and fifteen firms in the San Francisco/Oaklan@/Sad‘Jose
and Los Angeles areas in California. The total canvass covered
suppliers accounting for 75 to 90 percent of annual volume in their
product fidlds. A list of trade data sources has been provided
to the client. Special mention may be made of Musto-K@nﬁgn Inc.,
of San Frantisco and Los Angeles (formerly a major supplier in the
region, now in voluntary liquidation), which furnished excellent
and extremely useful data, = T Tt PRI R

* The two major distributors principally conmsulted were Western States
Stone Products Inc., of ‘Santa Clara, with eight outlets in three
~states and: affiliates throughout most of the ragion); and Mosaic
- Tile Inc., of Cleveland, Ohis, with principal outlete in San Fran-
‘cisco, Los Angeles and Salt Lake City. :No field investigmtion was
» . conducted in’ Arizena or Colorado, but interviews with majbr suppliers
i+ were conducted by long-distance telephone, Aggregate data’ only

w«Wasneolléctedufgr-théfthrée~rémaining'statabw-;MontanagﬂﬂgwfMéktco
and Wyoming - while persomal interviews were conducted to/ agsess
the western Canadian market. g
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of a revealable nature could be collected. Second, two field inveg-'
tigatibhs‘~”fifst,,in five Pacific Northwest(ﬁocky.Mouﬁtain states;
second, in California - were ca;ried out among pféduGérs, dist;ibutbrs
and dealers/importers in the trade. Tﬁe infdrmatién secured was supp1e~
ménted'intinformal disdussioné with nétional/regional suppliers atfend—
ing'the énnual convenﬁion of the Bﬁil@ing'stoﬁe Inétiﬁute of America
at Atlanta, Ga., and at Tate, Ga., énd Knoxville, Tenn.’ Einally,‘é
second field trip was made to California, but‘canfined to major d;s-
tributors (including those recommended as the pfoject'é-outlets in_,
this report) to establish ﬁolicies in produqt.range,‘priciﬁg,_and pro-
duct quality.

The investigation was not re-inforced in three important ways: .

First, published or 'revealable' data is not complete. Government
agencies are prevented by law from issuing statistics on production/
volume levels in states with no more than two suppliers. In the. main,
this problem was overcome by cross-reference to similar or substitutable
materials.

v . Second, no markeﬁ research program was undertaken to coﬁer the
more than 500 'end-users' of marble (contractors, applicators, .and L
manufacturers) in the region, While extremely useful, this program
could not be recommended at the present stage of project,planning'for
cost reasons. Confirming evidénce was sought, however, in.seleCted,'
interviewsvamong this group, |
| ?pird,‘nor was any research program developedvto,determine~’conw

_ggmggj,aptitudes to marble (e.g. a statistical sample efvarchiteqts,«

.,9eslgners, and home-owners/consumers), again for reasons. of cost.. At-

titudes among aréhitects/designers were explored on a partial basis,
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The findings set out in this section must be taken as estimateg

z, and not as strictly precise calculations of supply/demand in the

market. They are sufficiently complete to yield a reasonable approx-
imation of the market and afford an adequate basis for project market

planning. In the discussion all revealable sources will be cited.

Thé Commodity in the Regiogl

Firstéﬂsdme“points in perspective. While the ‘market for'marble*
conforms broadly to the national pattern (sée Section I); the commodity's
position should be suggestéd.

Marble is a curious commodity. It is a fairly common stone (like
granit or quartz), yet it is frequently 'unavailable'. It is not
~especially expensive to produce, yet it holds the upper range of price.
It possesses a number of physical properties; yet ‘its uses are almost
entirely decorative. It is not impossibly difficult to wdrk; yet ‘its
ihstallationvcosts are high. It is'a well-known, even familfar, com-
modity, yet‘its‘markeu»spectrum is limited. No matter how 'permanent'
it may be it still wears out, yet its replacement market is largely
nonexistent.

Ask the trade:

Who Wahts marble? Everybody. Who buys 1t? ' The rich. What'do
they usé it for? For show. Why isn't marble teplacéd? It 1§sts.%'Why?
does it cost so fuch to purchase and install?;‘That's5dur"problemiw*

Marble is a commodity in need of a’reVOlution,“fThé'materigi is
often 'uhavailable', for it is offered in' an’ Bty of *cb‘lom-‘sjfﬁa’t%'*&?ﬁé;

a specific pattern may not-be'in stock; this Fequires spedial’ qiiatrying;

€y 3 . i
DT EAIP) L PR R R B B S
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this process takes time; the consumer switches to another material.*:
The‘material's.ﬁsageﬁis restriqted to decoratkive applicatigns because
marble .is sold as.a 'prestige' commodity, processed and finished .to. be
'digplayed' to its best advantage. Since the colour/pattern range is
so .diverse and decorative applications involve substantial custom werk,
the price and installation cost are high., The replacement market is
undeveloped because the commodity is promoted as 'permanent' and the
industry does not tend to think in replacement terms.

Thus, marble is (to a considerable extent) a prisoner of its mar-
ket approgch. Its price, its uses, its appeal, its installation cost,
its permanence, all conspire to limit,its~effegtive market to the *riCh'
(or, to amplify on the trade parlance, thé 'sophisticate').: Rich -
people in the region there most certainly are, but they constitute a

. relatively small segment of both total population and total purchasing

pawer .** Mcreover,.this market segment tends to be the most 'discrimi-

. * An extreme example was -the case of the Crown Zellerbach Corp.
head office tower in San Francisco. The architects (Skidmore,
‘Owings and Merrill) specified a particular green marble, but
turned to alternative materials when informed that the order
would require one to four years to fill. '

*% For example, the 1961 California income tax statistics .indicate
.~ a total of 3,417,944 persons paying tax (more tham 1,000,000 did
. not). Among this total 2,585,000 earned less than $10 000 in the
... years 715,000 earned betweemnﬁlogoﬂo and $19,999;~115;000 earned
-$20,000 to $49,999; and only 18,000 ~ the typically 'rich' -
earned $50,000 or more. Even if all those eéarning $20,000 + are
taken as marble's effective market (which is doubtful), this group
. represents less than three percent of the population with less
~than 10 percent of .pre-tax purchasing power. B Were marble pplaced
, within reach of the $10,000 + group, its potential consumption
;a,ghorizon -would be at least tripled.q‘a ARRCET
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nating', ‘and the most difficult to deal with.* Marble's mystique - its
'image' - which is still its greatest asget in basic fonsumer appeal’
has also become an impediment to expansion of its market'hOriébn."
There are other problems. These relate to supply. Virtually all
dimension marble consumed in the region must be 'imported' (Whethér:
from eastern U. S./foreign producers; in raw material, semi-finisghed,
or finished form), and 1s liable to higher cost, delay, breakage, cdlour
inconsistency, and unavailability. Moreover, the distribution syétem

is imperfect. Only the metropolitan centres on the west coast enjoy

a reasonable flow of supply, while throughout mest of the interior :the

material has barely begun to penetrate. Finally, there are préblems of
product quality and installation. The problem of colour inconsistency
has been noted. Furniture material may not be 'filled' or surface
treated, and stain or discolour. Floor tile is not supplied in precise,
uniform thickness, requiringlspoﬁfre—grinding on the job. Edge cuts
may not be exact, requiring expensive setting and jointing.**

Yet evidence exists of a large, unsatisfied demand. Few commodities

have 'so many obstaclies placed on their economic ‘use and accessibility

* The trade abounds with hair-raising examples of congumer complaints.
Architects, designers and individuals have .no hesitation ‘in order-
ing replacement of installed material if the particular marble

~does not meet exact colour/pattern specifications. Since addit-
ional material must be provided from a distant source, the problems
~(and costa) ‘tend to compound, = ST . s

** The re-grinding of floor.tile when laid costs an estimated $.50 -
$1.00 per sq. ft. depending on floor area. The setting/fointing
of panels or tile is a substantial component of ‘installdtfon cost.
The lack of surface filling or treating in much -furniture material
is partially responsible for the inroads of 'manufactured' (i.e,,
synthetic) marble. The production solutions to these problems
are discussed in Section III.
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 to the consumer, yet remain in latent demand. It is the correction of
impsrtammideficiencies in marble's position in the market that streng-

thens project feasibility.

' The Rggibnal Market: Consumption
The consumer can buy marble* in three ways. First, sn architect
or owner may specify its application in a construction contract, Se-
cond, it may be purchased (in certain forms) at building material‘deal-

ers'

outlets;iparticularly those .specializing in'brick/tile/stone,prc—
ducts. Third, it may be bought at retail stores, typicaliy as furni-

~ture material; or-in ornanental'applications.

Through these channels, marble enters brqad markets encompessing‘

a diversity of products, materials, and alternative outlets for the con~-

~ sumer’s dollar: The“scppefof these msrkets»in‘l965 may be summarized-as: .

'"MARKET' . ~ TOTAL VOLUME

CONSTRUCTION’
Housing (single/multiple) $ 3,800,000,000
" Office/bank/mercantile - $ 1,000,000,000
Additions/alterations ' - .$ . '500,000,000
$ 5 360 000,000

- Total, construction:

~ RETAIL SALES: o A |
Building materials - 1,000;000,000

Furniture/home furnishings % 1,200,000,000

Total retall sales . $2,200,000,000

| B B | me—

| . TOTAL MARKET VOLUME | $ 7,500,000,000

Sources: California Statistical Abstract U. S. .
Department of Commerce, Bureau of Census.

* Marble 1s both a stone and a commodity. As a commodity, the .
term is somewhat broader. In this section, marble is taken as
ol crystalline forms and travertine. :

§ T e—— »V«Mwwm -
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The commodity's share of this total market volume.is miniscule -
at producers' f.o.b. prices .OQl percent, or*with the addition of
dealer/retail mark-ups and installation costs no more than .OOQS’per—
cent. -Total supply in the region at producers' returns in‘1965‘is es~
timated at $7,500,000 and with final value is set out by major product

segments in Table IX. A summary is as follows:

PRODUCT o " PRODUCERS'
AREA o VALUE 1965
Building/Construction $ 4,000,000
Flooring , $ 800,000
Furniture o , $ 800,000
Fireplace material ) 200,000
Monuments o . $ 200,000
Crushed/ground $ 1,500,000
TOTAL: | S $ 7,500,000

Regional Consumption: Product Markets

Among product areas, the bulk of building shipments. (perhaps 80%)
are directed to new corporate/bank/public construction projects a
further 10 percent in new apartment construction and the balance in
store, residential and commercial remodelling projects. While the
typical contract for the total project will be large, the marble com-
ponent is generally small - normally between $25 000 and $50 000 install-
ed; rarely above $100,000 ~ $200 000. The applications,are essentially
decorative, normally confined to ground level exterior facings and in-
jterior lobbies, store fronts, entrances main halls, and the like,
Occasionally, vertical eolumns extending to the height of the building
Will be clad in marble (even here, in a 20 - 30 storey building, the

installed cost may be . only some $250 000), but the traditional marble
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building' is not now duplicated in,new construction, and the material
is'applied in thin dimension for economy, The office/public building
market has been static, but is now growing moderately.> The apartment
market is accelerating, while‘recent installations:are giving the store/
mercantile market new importance. The residential market has hardly
been penetrated.

The flooring market (tile, flagstones mosaics) is composed of

new office and residential construction, the latter including both

apartments and single-family dwellings. The standard product is 12"

x 12" tile, Tile volume in office/public projects is generally a func-
tion of the 'building' component in the contract (included in the total
bid), although separate flooring contracts are known This‘market is
growing moderately. The dynamic segment is new housing in which tile
usage has increased markedly, especially in the 1963-1966 period. Tile
is presently the 'growth' product in the region, and demand is expected
to remain strong. |
The furniture market consists of two fields.' First, individual | 8
slabs (polished rectangles, squares, rounds, ovals) are sold to con-
sumers or: interior designers for furniture pieces. Second, pieces may | N
be installed as bathroom/kitchen/vanityvcounters as"built-ins' The
market is broadening to include apartments/hotels/motor hotels/offices,
as well as home furnishings, and is growing strongly following a sus-
tained 1961~ 1964 increase. » | | |
The fireplace segment is treated as a separate market as it is a
well-defined outlet based on- custom work and craftsmanship. Based al-

most . entirely on housing (primarily single-family dwellings with a |

small but growing apartment component), it is one of the few product

i
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areas with any access to remodelling/replacement uses. The relatively
"~ low volume at producers" valuee 1s a reflection of ‘a high labour/instal-
lation component in job costs. Demaod is growing despite these costs,
and would be substantially greater were these reduced,
The monument market is essentially limited. The bulk of volume

in this field is held by granite (in headstones, gravestone, and markers)
with marble restricted chiefly to larger or more ornate memorials,; and

to such specified uses as the U. S. Armed Forces.* Again, the material
represents a relatively small component of finished cost, and a sub-
stantial (perhaps major) share of the market 1s held by eastern U. S

oroducers shipping into the region.

Thevcrgshed[ground market is the most .diversified in end-used.
The bulk of demand is in aggregate for wall/surface pre-cast panels;
chips for wall/floor terrazo; and roofing granules. Minor shares are
held by chips for agricultural grit/liming; whiting; and chemical/in-
dustrial fillers. Since these products are of low unit value (and can-
‘not be transported long distances), they depend essentially on local
or sub-regional markets. Coosumption and growth rates depend on avail-
ability and competitive materials (e.g., basalt, quartz, granite, dol-
‘omite, limestone). Generally, consumption growth in coastal areas is

moderating following a 1961-1964 acceleration, while demand in interior

areas remains strong.

While the pattern of recent consumptibnfamong these product areas

* The national monument market is dominated by Georgia Mnrble and
Vermorit Marble. An im mportant use is Heéadstones for. deceased U.$.
. armed forcea personnel. Manufactyred. in Tate, Ga., or Proctor,

4., - Vt., they are shipped into the region, as are finished components
o for private memorials, . ,
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has not been uniform, marble as a commodity has exhibited an impfeSsive
| growth in the region -yfrom annapbroximatev$5,000,000'15!1960wtn,$7,500,000
in 1965, or an average rate of increase of eight percent a year. As in
national consumption trends (see Section I), the gain has been satis-
fied almost entirely by imports from foredgn producers, rising frombless
than $700,000 in both 1960 - 1961 to close to $2,000,000 in 1964, and
an estimated $3,000,000 in 1966.* If realized, this gain would:repre~
sent an annual avgrage:rate‘of‘33 percent, |
Over the 1960 ~ 1965 period, the dynamic area among domestic pro~-

ducts has been the crushed/ground field, rising from an approximate
$800,000 to $1,500,000. It is probable that consumption of domestic
dimension material has declined -~ from $3,500,000 in 1960 to a present
$3,000,000. This decline is due to competitive replacement by imports,
and by the entry of crushed/ground ﬁroducts (e.g., aggregate/terrazo

pre-cast building panels) into the traditional summarized as follows:

PRODUCT CONSUMPTION -VALUE (F.).B.) +

AREA 1960 1965 ~_ Change -
‘Dimension, Domestic ."$3,500,000 ° ~ $3,000,000" -$ 500,000
. Dimension, Foreign $ 700,000 $3;000,000 +$2,300,000
Crushed/Ground** - § 800,000 $1,500,000 +$ 700,000
TOTALS : $5,000,000 $7,500,000 +$2,500,000

o

* Import statistics for 1965 not yet-avaiiable, but are likely to
indicate value (f.o0.b.) of $2,700,000 to $3,000,000. From pre=
‘sent/planned import orders, the $3 000 000 will be met; if not
surpassed in 1966. '

ok There 1s 3 slight import component in crushed/ground ‘¢consumption
which 1in any reported year has not. exceeded $7,000." These imports
are composed primarily of coloured terrazo chips. ! ,
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The dynamic import factor in regional consumption trends is set
out for 1961/1964/1966 by customs districts in Tahle X. A breakdown

by commodity classifications in 1961 and 1964 iS’given in Table XI.

The Regional Market: Distribution

The distribution of marble consumption in the region closely
parallels - even exaggerates - the pattern of -population/economic:con~
centration cited in Section I. An evaluation of official/trade data
indicates that 80 percent of total consumption in 1965 originated’in
California, with only 20 percent in the rest of the region. The esti-
mated 1965 consumption by areas is approximated in Table XII.  The

broad pattern is as follows:

Al

MARKET AREA o VALUE (F.O.B.) - SHARE

Los Angeles/San Diego $ 4,125,000 55 %
San Francisco/Sacramento $ 1,875,000 25 %
Rest of Region : : $ 1,500,000 4_ZQ_Z
TOTAL: $ 7,500,000 100 7

The .inbalances evident in this pattern are the result of producQ
tion/transportation/distribution factors.

First, in a low volume commodity (which marble in the region
still is), a heavy concentration of population, personal income and
. economicnactivity is.required.to create a viable market., The consump-
tiqn.of.marble,is well below-that:of other constfﬁcfién/f1o§ring/furni-

“ tune' materials, and eveh below that of other stone.productsu(e.g.,
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granite).* Its minute relative share of these markets'would not per-
mit economic distribution in smaller metropolitan centres in the re-
gion, much less in non~urban areas.

Secoﬁd, the lack of a regional supply of raw material for di-
mension output prevents any wide distribution of manhféctufing/finiéh—v
ing plants outside the major metropolitan centres. Marble processing
operations are located within these centres to permit production ef-
ficiencies (e.g., the gathering-of labor, raw material and services)
and to secure major local markets. Fully 85 percent of marble manufact-
uring capacity in dimension products is located in San Fiancisco ani
Los Angeles. Given the level of freight éosts in the region (see Sec-
tion‘I),.thése'élants have no incentive to extend their market horizons
broadly throughout the region.

Third, imported material into the region can only.be landed in
feasible volume at major west coast ports. While a part.of this import.
vOlume may be shipped to interior points (e.g. Pﬁoenix, Las Vegas, Salt
Lake City), it is extremely unlikely that‘more than five percent of
total imports leaves the coastal states. It is quite possible that im-
ports landed,at;Gulf‘or Seéway ports may penetrate. as far west as Den-
ver or Albuquerque, but the volﬁme is likely to be extfemely”limited.

The whole of the interior of thg region 1is. thus isoiatedEfrom the prin-

*.In 1964, the production of dimension granite in California to~
~ talled 13,007 tons valyed at $1,304,264, of which '$440;000 was
for mbnuﬁental stone and the bulk of the remainder (some $800,000)
for building. Average value was $100.27 per ton. Crushed granite
output was 3,981,373 tons valued at $4,174,757. The bulk of out-
put was for roadstone/riprap invhighwayvcoﬁstructiaﬁ.*‘Grépité‘
in dimenglon form is prodiuced in substantial quantity in the west
and consuniption is reported to be at or near $15,000,000 a year .
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~eipal sources of supply.

" The distribution pattern, however, appears fo be broadening grad-
ually. ‘An indication may be found in the Table X breakdown of imports
by west coast customs districts. In 1961, imports were confined large-

, ly (over 80 percent) to Los Angeles. By 1964, significant volumes were
imported into San Francisco and San Diego, and penetration had begun
into Seattle/Portland. The 1966 estimates indicate aycon;inuation of
this proéess: an increased volume along the coast, follqﬁing the in-
itial Los Angeles beach-head. Thié process has now extended as well

to Vancouver.*

| Thé impressive market penetration by foreign imports expresséd
in Table X has been accomplished in a relatively short time. While
some $500,000 of the import increase has been secured at the expense
»of'domestic output, the result has been a substantial addition to new
qonsumption. Moreover, this consumptien has been extended progressively
to a broader segment of the regional market. It is quite probable that
this process has permitted the domestic industry within the region to
stabilize itself at present levels. For the Nevada marble project, the
import performance should also be regarded as a net benefit for its im-
pact on. consumption levels.

Nevertheless, a significant deficiency in regional consumption

remains. The'impediment to a more balaﬁéed‘conéumption distribﬁtion

, ;eméihs the 1a§k,of raw_material‘sqlfTSufficiéncy; Although supply/

K

% Functionally, this approach has been perfectly logical. Import-

" ‘ed material is landed in either semi-finished or finished form.
‘The semi-finished material requires local manufacturing capacity.
The finished product requires adequate distribution channels.
Neither requirement has been available until recently outside
metropolitan California.
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consumption in crushed/ground products is in relative balance, the re-
gional supply of dimension raw material forms a minute (and barely de-
tectible) component of consumption.. The 1964 production levels by

states are given in Tabel'XIII and may be summarized as follows:

PRODUCT . ,
ARFA TONS VALUE:CF.O.B.)
Dimension 4,984 ‘ $ 112,504
Crushed/Ground 93,217 $ 1,292,057
TOTALS : 98,201 $ 1,404,561

“ At 1965 consumption levels, thesé output volumes represent less
than two percent of dimension product value and 93 percent of crushed/
ground value. Even here, the dimension contribution is over-stated,

for a large (if not major) component of volume/value is 'rubble' moterial
of low unit value. Moreover, in the ctushed/ground segment, only in
Arizona and Washington does output exceed effective state consumption

requirements.* . g !

-Ihe Regional Market: Potential Demand

The limits on marble consumption in the region are significdnt.

" * — T o voen ay

% The U, S. departmenf of Commerce does not maintain records of
"inter-state shipments. Imports into California of crushed/ground
urproducts from other states were estimagted by officials .of the
State of California Mines and Geology Department at not less
~"than 20,000 tons (or some. $320y900 f.0.b.) in 1965. " Prabable
U etitvoes’ ia.order of importance are Georgia/Alabama Arizona and
"'Texas. e
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The commodity (by and large) is not available in the intérior states.*
Its penetration in more accessible areas (e.%., Washington, Oregon,
Nevada, Arizona) is only modest. The effective market remains the two
metropolitan concentrations in coastal California, in which two-fifths
of the region's population account for four-fifths of total marble con-
sumption. ‘ ?

For the Nevada marble project, the market must be broadened be-
yond present consumption levels. The project will correct (within 1its
product range) two regional restrictions on consumption:

(1) Access on a volume - scale to «coastal markets alone

(i1) A lack of regional self-sufficiency in dimension product
material.

The project will also operate-in a third Qay to stimulate con-
sumption, in price reductions and qualif?\improvements. These stimuli
are discussed 1atér in this secfion.

What is the potential market for.marble in the region if cpnéﬁmw
ers canbbuy the commodity readily, and at a competitive'priée? It 1s
hazardous to make any firm estimate without recourse to a thbrough (and

statistically sound) market/consumer survey. Nevertheless, some reasonable

5 i
—" T

* In the Rocky Mohnté*n market area, trade sources in beth Salt .
lake City and Denver reported significant 'lost' brders for both
floor tile and building material because supply.cguld not be gudr-
anteed witﬁin the time requirements of contractors. Essentiélyy B
the sane problem was found fn Idaho and Nevada, &nd to a some- .
what lesser extend in Arizona. In Washington and Orkgon, the
most distant mdrkets from present U, S. demestic suppliers, cost
and supply present iserious problems to the trade. Trade sources
report that the supply problem‘eVeniegﬁends~towiﬁlénd-Califbin&é;
Digests of field investigatiems-afe given in Appendix A for the

» Northwest/Rocky Mountain/Southwest -areaé, and: for California in
Appendix B, ‘

Far , SRR E7
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-approximations may.be advanced.
The first test is a comparison of per capita expemditures on mar-
\ .
ble, on a national/regional basis, and by product areas and sources,:
In 1965, U, 8. per capita consumption is estimated at 29 cents vs. 24
cents in the region.

For example:

It wes,established in Section I that the western United States
contains 16.1 percent of total national population, and 17.6 percent-
of‘total personal income. It was also suggested that the combining of
both population/income factors (each increasing above the national aver-
age) gives a momentum to consumption to a commodity such as marble which,
for illustrative purposes, gives a weighted share of marble consumption
of 18.5 percent.

Applying these factors to national/regionel,mafble consumptioc

patterns, the results are as follows:

Regional | - Regional Consumption
( BASIS Share Present Potential Increase .
| Population 16.1 % $7,500,000 $ 8,855,000 +$l 355, 000
* Personal Income 17.6 % $7,500,000 § 9,680,000 +$2,180,000 |
Pop./Income 18.5 % $7,500,000 $10,175,000. +$2,675,000 - -
Basis: U. S. consumption -v$55,0QQ,000\\‘

Takimg personal. income as & median factor,:there is, mvailable -

immediately in the region - a pctential consumpciec)incremse;of
,$2 180 ooo 8 year, yieldimg a total value of §9, 68@;00&. | “‘ffi f

bobe o n e o el

| ,:Auﬁecond approach (again, confined to prgseg pntteﬁms);;; amq“

national/regional comparison by aggregate product arees cr eoiiﬁes.,
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Taking approximate estimates on a national basis, the breakdown is as

follows: "

| SEGMENT TOTAL TOTAL REGIONAL

| - SOURCE U.s  'REGION SHARE

 DIMENSTON: - e &

| Domestic $ 20,000,000  $ 3,000,000 15.0 %

% Imports $.15,000,000 $ 3,000,000 20,0 %

, CRUSHED/GROUND = $ 20,000,000  $ 1,500,000 7.5 %
TOTALS : $ 55,000,000  § 7,500,000  13.6 %

T—— " e Ty " -

Applying the persodqlxincomevfactor, total consumpt109 in the -

region would again be‘$9;68Q,QQQg:digtributed as follows:

SEGMENT ~ REGIONAL CONSUMPTION  CHANGE
SOURCE - Present . Nationial Basis =~ + or -
DIMENSION: * P ' ? o

Domestic »000,000 $ 3,520,000 +$ 520,000

$ 3,000, 3,5 |
Imports $ 3,000,000 ° § 2,640,000  =$ 360,000
CRUSHED/GROUND  § 1,500,000 § 3,520,000 +§2,020,000

S RN

TOTALS : $ 7,500,000  § 9,680,000 452,180,000

Threéfresults méy be ¢itéd: | |
First, the $520,000"inprement' in the'dgmestic/dimensipn segment
is equivalent to its 1960-1965 decline in volume in the region, res@lt-
“ing from displacement by imports. Nevertheless, it is‘épggreg;ﬂthat-—
o Oﬁ‘a‘national comparative baSis'-‘marbieébﬁilding commodities are hold-
ing their pésitidn Well;~déspite addit19ﬁ31,9¢§t$,1#Y°1YFa;iﬁf§ﬁPP1Y
;f%om'eastefn»u. S. sources and the high cost opetgﬁiéﬁé}léggfi@ﬁs of
Jprégégt domestic,manufaéturing/fipiéhing”plantéﬁ%gfﬁhe,rgg;épg;;Were '

these obstacles to potential demand 6vercome, v01ﬁme'¢$uid”ﬁé assumed
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to rise by 50 percent over present levels to a total of $4,500,000.
Second, the major 'shortfall' in crushed/ground céhsumption may

be . isolated to problems of present supply, primarily in California.
%he state mésg now 'impor%'imore than one~third of its crushed/ground
marble requirements, and for typical applications must turn to alter-
native matéfials (e.g.; liméétone, doioﬁife, and granite). On a na-
tional basis, Californiaié énnu;l consuﬁptidﬁ‘in thiékfénge shbuld ex~
ceed $2,000,000 - a shortfall (see Table XII) of some $1,200,000. The
remaining $800,000 gap trepresents a consuﬂption deficieticy in the rest
of the region. ‘

| Third, the import fékéésé'rof‘$360,000 yields a‘regionél consump~
tion 12 percent above the U. S. average. This variance is not signifi-.
éant, for in the whole of the U S. it is probable that;”"thgﬁulk of im-
éort consumption is confined to major metropolitan concentration which
Are aiso the material's ports of entry.* As noted (seewTaBiés X and
XII), more than 9O percent of present import consumptioh iﬁ_the region
is confiﬁéd to the Los Angeles and San Franciécé metropoiitéh concen-
trations. Since imports have risen dynamically irn these centres throdgh
availability and price, it is apparent“that their mérket ﬁorizon (or

“that of its domestic equivalent in Eﬁé'region)‘has by no means been *

.. % Import statistics by U. §$. customs district are available only at
' regional offices of the U. S. Department of Commerce and consoli- ﬁ
.dated in Washington, and have not been consulted. Industry sources

in the eastern United States report heavy (and growing) import ‘ i
1. gonsumption in such)an;:es;as_NgwlYory;,Philadglphigfandﬁmashﬂ‘ *
" "'ington on the Atlantic Séaboard; Chicago ' and Detroit in the Great.

., .hakes/Seevay (ad well as Toronto and Montreal in Cangda);.and

" "New Oreleans and other large centres on the Gulf of Mexico. This i
.ouPatheTD, 18 broadly re-inforeed by the trend in the U, 5. dougetic

" " 'industty to increased per capita consumption in regional areas
ba .,,Qf Eh’ehmg’iqrf&pr@duéing firms. : : . B

L




reached.

The present per capita expenditure on impor;ed marble in the two
metropolitan concentrations is 22.5‘cents - just below the average level
for all marble products in the region. Were this equivalent expenditure
applied to all 32,000,000 persons in the region, the annual import value

_would reach $7,200,000.  This rate of consumption assumes equivalent
prices, availability and distribution effectiveness in the-rest'of the
region. This last distribution factor must be partially discounted
when applied to the rest of the region with its greater population dis-‘
persal. Nevertheless, since imports into the two major west coast ports
continue to increase (with supply rather‘than demand the determinant of
annual shipments), indicating no saturation in consumption, this $7,200,000

level may be taken as realistic.

Before these potential demand estimates may be combined, the ques-
tion of product/source duplication must be assessed. The Table XI break-
down of imports by commodity classification indicates that in 1964
finished products accounted for $1,450,000 - or 75 percent - of the
total and rough or semi- finished products for $480,000. While a part

| of finished imports will be in building panels and components, the great-
er psrt~is estimated to be in floor tile, furniture material, and other
products in which the domestic industry in the region is not now a sig-

nificant supplier. The semi- finished (and rough) products are those

purchased primarily by the regional industry for further conversion -

the assumed extent of the decline in domestic dimension volume. Thus,

duplication between sources in potential demand estimates is likely to.
be slight. ;

. . K NS & ».%
On these grounds, potential demand in the region may be estimated




48

at $15,200,000, composed of:

Domestic/dimension - $4,500,000

Import/dimension -~ $7,200,000

Crushed/Ground - $3,500,000
- That -the full extend of assumed latent demand could be realized in all
. three segmsnts is doubtful, The principal example is the crushed/

ground range where the 'shortfall' has been met to a substantial extent

by alternative materials on a price basis, and where the supplier's mar-

'
K
.
i
;
.

ket range is more limited. Nevertheless, this potential level glves a
. market scope for the project and - at the same time - a maximum horizon
which it would be extremely dangerous to exceed.

These calculations, based on inference, may be approached in a
theoretical way, assuming the stimulus to increased consumption from -
competitive prices found in the normal supply/demand analysis. The re-

sults are illustrated in Chart IV.

The Regional Market: Prices

Thesprosect.will face a certainphorizoniin the prices it can set:
and still permit 1its output to'be sold. Price (despite the importance
of qualitative/availability factors) is still the most. important deter-
minant of consumption volume - illustrated by the price 'disadvantage
in the static domestic producers in the region vs. the dynamic. acceler-
ation of competitively priced imports. This price factor is also crucial
to a broadening of consumption toward potential demand levels - a factor
that will enhance the project 8 prospects measurably.’ |
o Broadly, there are two price structures in the market.ﬂv(

First domestic products (essentially in the building or struc-

tural' field) are priced typically on cost plus»margin, The reason is
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the nature of the building marble market - the 'package' of material
supply plus inetallation contract, based on ZOmpetitive bids, from job
to job, in which material prices may account for only 40 to 50 percent
of total job contract, A bid system does not permit an easy evolution
toward a uniform pricing structure: estimating varies; construction
cycles may shift; a particular supplier may, for internal reasons, per-
sistently low bid. While suppliers will be extremely close to the 'mar-
ket' (in terms of what it will bea?), the market.is natrow,~changeable,
and frequently impossible to quantify in terms of price levels. Hence,
the reliance on the cost plus yardstick.

Seccnd, the imported product is almost wholly Egigg oriented.
The reasons are similarly clear~cut: the import is an 'intruder' into
a domestic-hel& market; to secure market penetration, it must enter’at
a lower price; having secured a marekt base, it must be responsive to
consumer/market influences to remain. The import's market, moreover,
invclves-a wider distribution network: agent or importer; distributor
or wholesaler; dealer or retailer; whether through all three stages,
or telescoped in volume/quantity discount orders. Whatever the distri-
bution route, there is the opportunity for wider market intelligence
and, hence, a competitive pricing poligy.*

These .two price structures. are not wholly incompatible. Never-
. theless, a high degree of direct domestic vs. import competition does
not exist throughout the market product range.\

For example'A'
’”{Q;_ Imports account for all furniture material and the bulk of floor
‘umtu* This process requires an initial cost advantage to: permit flexi—

bility in pricing policies.  This advantage will be demonstrated
presently.
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tile consumed in the region.
-Regidnal suppliers account for the mejor‘eharevofwcrushed/ground
product sales.

The 'major' producers in ‘the eastern United States provide the
bulk of marble in raw material form, in whole blocks or rough slabs, ‘-
while this type of material accounts for only two percent of total im-
port value (see Table XI)

Thus,. the only. area of eompetition 1iee?in*the building/structural
products field. And even‘here, since finiehed iﬁports have a‘significant
price advantage (whether f.o.b. or landed), competition has been moder—
ated by the response of regional suppliers = switching a part of their
.finished requirements from their eastern perent firts/affiliates (or,
indeed reducing‘their own plant output) to‘fbreign sources.%

Although the mechanism is imperfect, price still regulates the
market. It does so in three ways : o

First, the import price discourages entry by the domestic industry
into the tile/furniture fields. Similarly, importe of ¢rushed/grotnd
products are confined to coloured material not normally available in
the region. -

Second, as noted previeusly, price determines the level of con-
sumption among the various products, and the rate of growth or decline.

. Third, priee establiehed‘thercommodity's competitive relatibnship

to alternative (or substitute) material. This factoer 1s particularly

* A major petroleum company's head office building in Los Angeles
was faced in Roman travertine from Italy, landed in finished form
© (e i.f. plus duty and handling) at a unit price 20 percent below
- the-plant cost of the lowest domestic supplier. ‘Following & ftm-
« . bet ofgimilar ‘experiences, Vermont Marble and- Carthage ‘Marble
.+~ abandéned a joint effort to 'recapture' the west coaet market
from imports. o
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important in the building field. All major alternatives - steel, alum-
inium, pre-cast concrete, glass fqr curtain¢%a113,~plastics and synthe-
tics - are produced in the region, from indigenous raw materials. More~
over, other competitive products - vinyls, ceramics, and exotic wopds -
have established distribution networks. All these products‘enter-one
or more of marble's three major 'markets' - construction, flooring and
furniture - and, in the main, do so at substantially less freight/tar-
iff cost. In the region (as in the country), it is not so much 'import
competition' that has prevented the domestic marble industry from in-
creasing its output level, it is its price compafed to that of its al~-
ternatives.

The lessons for the project parallel these three influences:

To enter the tile/furniture markets, its products must be priced
below imports. |

To achieve a significant and growing'output hqfizon, its prices
must be able to stimulate increased consumption of the commodity.

To offset substitute competition in marble's broad market fields,
~its products must become (in turn) 'substitutes' for those materials
that now hold substantial shares of annual consumption.

Price data for the region cannot be complete in the building pro-~
ducts field, since individual job prices will vary according to product
- costs and material colours/patterns, but may be approximated on a price
range basis. Prices (f.0.b.) were obtained for imported/domestic tile
and for imported furniture;material. The f.o.b. pricé for split-face
bric--was\determine&,‘but is relatively meaningless due to freight costs
‘into the region from the principal supplier. Known priées to 1966 are

summarized in Table XIV and f.o.b. and distributor prices for floor tile
in Table XIV A,
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Similarly, prices for crushed or ground products-aré not a pre-

clse indicator because high freight costs (relative to ﬁ%r ton value)
tend to isolate suppliers from each other. Known‘prices or average
values are included in Table XV. Since marble competes in several ap~
plications with limestone, production, vélue and unit values of lime~
stone in Californla are given in Table XV A.

For all practical purposeé, the pfices levels the project must be
prepared to 'beat' (on a finished product basis) in order to secure'mar—

ket volume penetration may be summarized as follows:

PRESENT PRICE
PRODUCT SOURCE Fob/Producer Cif /Distributor
Structural Italy $ 1.75 sq. ft. $§ 2.25 sq. ft.
Furniture Italy $2.25 " $ 3.00 "
Floor Tile Italy $ 1.00 " $ 1,25 "
Split—-face brick Georgia $30.00 ton $55.00 ton
Crushed/ground Region $§16.00 " $20.00 "

It will be advanced in Section III that the project (in its initial
phases) will be unable to generate the competitive advantage reQuired
to enter the buildiﬁg/strﬁctural'field on a bid/contract-basis. The re-
maining product areas are avaiiable, with.the addition of fireplace com~
ponents for which no présent price level has been established due to’the
wide variation between both jobs and suppliers' prices (but for volume
consumption may be set at no more than $2.50 per sq. ft.). To ensure

market feasibility, the following price levels have been established:

; , - PROJECT PRICE L

" PRODUCT UNIT F.0.B. PLANT LANDED{DISTRIBUTOR |
Floor tile Sq. Ft. . $ 1.00 281,20
Purniture "~ 8q. Ft. 0 $2.00 ‘ $ 2,50~
Fireplace Sq. Ft. $ 2.00 $ 2,50

" Split-face. ~ Ton $25.00 $35.00
Crushed/ground  Ton $12.00 $18.00 |
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These price levels will be re-introduced following an’ examination

®:

‘of the region's present sources of supply.

; "‘ l”

THE MARKET FOR MARBLE: SUPPLY

While the volume of marbie consumed in the region is modest, there
is evidence that demand is strong, rising, and not yet fullj satisfied.
Nevertheless, present consumption is being met - by the existing producers
supplying the market. Tnus, tne Nevada marble projectlﬁill have com-
petitors, already estsblished-in the market, already working through
distribution channels. Before any marker/output volumes for the project
may be set, the present sources of supply must be assessed.

The data consolidated in Tables IX - XIII establish three princi-
pal sources of supply.

First, the quarry-based U. S. 'majors' in the domestic dimension
field, located in the eastern United States, and shipping material
(whether in rough or finished form)»into the region. |

Second, foreign producers in the dimension field, located primar-
ily in Italy,.shipping mainly finished or pre—finished,products into |

the region.

Third,‘independent producers operating from quarries located in
lthe region, supplying the market with essentially crushed/ground material.
. These quarry-based producers (whether U. S., foreign, or regional)
‘pare the primary sources of supply. Tnere are, as well, some 20 to 30

secondarz manufacturing outlets - purchasing block/slab material from
1futside the region, and converting it into finished product form. for‘$
oirect sale in the market. These firms (except where noted) are part
of the merket -customers for the primary sources - and should be rﬁﬁ

(QR‘{tsv'»*"
t N
garded separately. The -three primary sources will be discussed here

‘in turn.
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N The'gegional‘Supbly: The U, S. 'Majors'

Some $3,000,000 of total regional consumption of $7,500,000 (in
finished f.o.b. plant value) is derived from U. S. domestic marble.

- With the exception of $112,000 in dimension marble oufput produced from
quarries‘in six of the 11 western states, all domesfic material for dim-~
ensien prodncts must be 'imported’ into the region from eastern sources.

As in the nation, the ﬁwo 'major' producers - Georgie Marble Co.
and Vermonf\Marble Inc. - eccount for the bulk of domesticisupply.

Three main ehannele are available:

First, through shipments of blocks/rough slabs es raw material to
wholly-owned Subsidiary manufacturing plantsbin the region - Vermont at
San Francisce, and Georgia at San Francdsce and Los Angeles.

Second, through similar shipments to affiliated or independent
manufacturing/finishing plants (in either the structnral4or monumental
fields) located in the larger metropolitan centres in the region.

Third, through direct shipments in finished product form to pro-
jects in the region (typically in the Rocky Mountain eﬁates) allocated
to home-based plants in the eastern U. S. -

Among regional manufactnring capacity, Vermont's plant at San .
Francisco is the lergest with a payroll of some 80 employees and annual
f;o.b;‘material output in the range of $700,000. The two Georgia plants
employ together some 100 to 120 persons, and account for a combined out-
put of approximately‘$1,000,000. Sales to affiliete/independent plants
are not knonn, but the finished f.o.b. value of these operatione (from
domeetic natefial) will amount to some $700,000'a‘year.‘ The baianee of

f.0.b. material sales is distributed among the six small firms with

'dimensipn' quarries in the region (see Tables XIII and XVIT following),
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and sales into the region from‘the main plants of Georgia, Vermont, and
Carthage Marble Inc. from its Missouri base. The/épproximate distri-

bution is as follows:

h
| MATERTAL
PRODUCERS SOQURCE VALUE F.0.B., 1965
» ~ : | 1,000,000 e
Georgia Marble SF/LA Self 31, ’ .
Vermont Marble SF ’Self §__ZQQ¢QQQ , $1,700,000
i Other Plants: * _
h California Georg./Vt. $ 300,000 ,
Rest of Region Georg./Vt. $ 400,000 $ 700,000
Direct Sales: . : ‘
Georgia/Vermont Self $ 350,000 |
Carthage Marble Self 4 150,000 - $ 500,000
Regional Quarries Self $ 100,000 _$ 100,000
TOTAL VALUE: S * $3,000,000
-* Finished cutput from domestic material only.

The subsidiary plants sérve two fﬁnctions. First, they purchase
a reasonagly stead§ vélume of féw matefial from théir pérent coﬁpanies
(perhapé a total of 4,000 to 6,000 tons a year, or 10 percent of total
Georgia/Vermont output) for relatively high—value convérsion. Second,
they add tb fotal cbrporate_aﬁnual‘reveﬁues by engaging in contract/
installation work on building projects; This secbﬁd function is im-
portant. Without it, neither firﬁ &ouid Be likeiyhto fetain,ény secure

foothold in the market . *

* Vermont's plant was established in the pre-war period. A proposal
to build a second plant at Los Angeles was abandoned recently in
wiew of import competition (although. not known, possibly a-casual-
ty of the unsuccessful Vermont-Carthage market 'drive' in Calif-
ornia), Georgia has acquired in the last five years two of its

- former customers - Dondero Marble Inc. in San Francisco, and Pre-
mier Marble Inc. in Los Angeles - both now wholly-owned subsids
‘laries.  Strong affiliations aré‘held_with Blaesing G;anite Inc,
in Portland, and MacDonald & MacDonald Ltd. in Vancouver, B.C,,
and possibly with Otto Buehner Inc. in Salt Lake City., :
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These functilons are not. discharged without certain difficulties.
Neither firm‘operates quarries in the region,* and must %@bsorb long-.
distance freight costs and (if delays in shipments are to be prevented)
block/sléb inventory expense. Recently, the regional subsidiaries

- have been allowed to divert a part of their material purchasgs from
inter-corpdrate to foreigp sourceé. This precedent is likely to be ex~
tended ihto‘finished material (in individual components or whole build-
ing job orders) with the prosﬁect that annual plant production mﬁyvde-
cline. | |

Moreover, both fifmsvfepdrt problems of high Unit costs'(cértain-
ly, on a sqbft; basis, the highest in the U. S.). Labour houriy rates
in San Francisco/Los Angeles range from $3.15 for labourers to $6.00
for highly skilled operators, and average rates of $4.00/hour are about'i
ﬁwice the levels in either Georgia or Vermont's home-based plants,
Thése wage costs would not be crucial were it not for two factors:

(1) ’The labour content in total unit coét per‘sq. ft. in the
, region is high, due to the prevalence of small to medium-
sized custom job work.

(11) This content (perhaps in eicess of 50 percent) is sub-
stantially above the level in alternative materials =-
pre-cast concrete, aluminium cladding, and the like.

As a reéult, both Georgia and Vermbnt find their mérket poéitioh eroded,
.not only by foreign imports, but equally importapt, from.'substitute' . |

materials to marble.

. Finally, fhstallation costs ‘are high. A two man installation

© * Georgila acquired a white marble deposit (quarried until the 1920's) ‘
 thrdugh 'the purchase of Dondero Matble but has no plans to oper-
. ate’it.  Vermont is reported (by the U. S. Bureau of Mines, Re-
" glon*V, Dénvet) to hold an option on a deposit at Marble, Colo.,
but o present interest is evident. -
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team - setter and helper - costs $10.00 per hour. On a sq.ft. basis,
installation will frequently run to $6.00 (and typically higher tan
material f.0. b plant cost) ‘ This problem nust be faced by imports as
well nevertheless, it is a contributor to the restricted prospects

for marble as a structural commodity in the region.

These problems in the region are similar to those in the u, S' in—
custry as a whole, only perhaps in more exaggerated form. The reason
lies in the structural market. The 'big marble contract (still a
prime source of volume in Tate, Ga , Or Proctor vt.) is rare in the
region, and when it comes (e. g s the Wells Fargo Bank or Crown-Zeller-
bach Corp. head offices in San Francisco, or Standard Oil of California
Inc. or a major museum in Los Angeles), the 'domestic frequently lose
the job to Italian material, or to alternative materials altogether.

For the industry, the normal job involves a material/installation
package of $25,000 to $35,000 - hardly sufficient to gear up a plant
for long, volume runs. The largest contracts are now coming in the
high-rise apartment field. Three apartment jobs in San Francisco in
1965 each exceeded $75,000 in total marble cost

| Nor are the Georgia/Vermont subsidiaries alone in the‘structural
field A number of 'independent plants exist in both San Francisco
and Los Angeles, able to draw on either domestic or foreign material
sources. The apparent 'work' breakdown in the San Francisco market

2y

area in 1965 may be of interest, and is approximated as follows'

] ‘ T
SALES VOLUME 1965
PLANT Material fob Installation = TOTAL - '+ 7}
Clervi Marble Inc. $ 120,000 $ 150,000 $ 270,000
...Georgia Marble Co. $ 300,000 $ 400,000 _$ 700,000
Musto-Kennan Inc. §$ 160,000 § 190,000 $ 350,000
‘Vermont Marble Inc. $ 400,000+ & 500,000 $ 900,000 - °
~sDther:Plants $ 120,000 8 160,000 $ -280;0007 "
boi!+TOTALS ¢ -+ $1,100,000+ -$1,400,000 $2,300,000 i
Source: Estimates of own and competitors' volume or’position
by Georgia/Musto~-Kennan/Vermont




58

In'theHSan Francisco market the two subsidiaries do relatively
well. The locus of major plant capacity is here, conﬁerring a mar;
ket and cost/service advantage.’ In the larger Los Angeles market area
(with a structural f.o0.b. volume in the“range of $2,000,000 to $2,200,-
000 a year), the majors share is substantially lower. The Georgia
plant is still an important factor, but most 'independent' manufactur;
ing or finishing plants are converting imcreasingly to imported mater-
ial (facilitated by the establishment of large 'import storage yards).
In both markets, the subsidiaries will still tend to have an advantage
in any custom work requiring technical proficiency, yet their own
assessment that their §h§£§ of the structural market is bound to shrink
appears‘realistic.

ﬁBy andblarge, both Georgia and Vermont's plants‘are conducting‘a
holding operation on behalf of their‘parent organizations. From acci-
dental'evidence * these plants are 0perating at a profit; they require
little injection in new capital expenditures to remain efficient in
regional ﬁerms, and there is no clear nacessity to abandon them. Ver-
mont's decision not to build a plant in.Los&aneles (and the failure
ofvéeorgia to upgrade the facilities of elther plant) is symptomatic
of their outlook° while annual marble consumption in the region will
grow, the domestic content of total dimension volume is 1ikely to remain
constant at $3 000 000 a year until 1970.
: On this basis, how are the two majors' likely‘to regard any

implementation’'of the Nevada marble project?:

[
A

TR

* Two: oﬁithé the:three interviews at these plamts»were*conducted‘
during;dnceme tax 'time'. The rate of net profit cannot be de-

termined, but”a profit was earned in each case (and was impliede
Cing tbe third) .. ‘ .

W
H
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It must be said that the advice to the project from Vermont/

Gaorgié regionél executives and owner /managers of affiliated plants

éi@&wﬁeﬁéfin'the region has been uniform, and freely given: "gtay

out of the marble business. It stinks."™* This advice can be partially

disé¢ountéd on possible competitive grounds, but should be considered -

ﬁparticualrly as it relates primarily to the structural field.

1f the project were to enteér the structural market, there is
‘1ittle doubt that both Georgia and Veﬁmont would be concerned, and would
be 1ikely ‘to react in one of two ways.: First, through‘direét competi-

‘tion on-a price basis. Second, by some attempt to 'integrate' the

‘project in its own organization (possibly even to forestall new éompeti—

Lostdon) -

w0 ¢ This competitive response would ‘probably be weaker than what

‘could be anticipated from foreign producers. Nevertheless, both 'majors’

would be tempted to feel (and rightly so) that the structural market

could not absorb a new supplier on an economic basis, and that failure
of the venture would only be a matt

B

the major metropolitan mar

er of time. For the location of

kets and the nature of custom contract work

Bif. i

want a new competitor in the structural

%* The industry does not
epresentatives.tended to over-

field, and in all discussions, r
gtate their problems.
plants are expanding,
- the gubsidiaries, sugges
-only producer - Musto~keenan Inc. o
‘that has been forced to closed its marble operations has done

so through voluntary liquidation, prompted by the death of one
partner, and {11 health by the other. -The firm will now concen-
trate on other fields. Tts disappearance from the market will

enhance Georgia/Vermont prospects somewhat.

and the indications of profitability in
t s ‘satisfactory fiscal 'position. The

;
:i
|
1
]

The fact that affiliates in several regional

f San Francisco and Los Angeles -~
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would involve three costs to the project:

(1) Freight to Los Angeles/San Francisco in finished form,
probably more than half the two firms' present raw
material freight costs,

(11) A high labour content relative to other prqduct‘areas;
diminishing the plant cost advantage of the project.

(111) The creation of a separate construction/installation
division to create an outlet for material output, a
requirement that might be relatively costly to under-
take and support. ' ‘ :

This report does not}recommend, however, any entry into the

structural field at this time. Given this assumption, there is no

Lo ety

known reason why the project should be regarded as a 'threat', nor.

why co-operative efforts in certain product fields cannot be undertaken.*
In this sense, the presence of the twd leading U. S. producers in the

region is a positive factor for the project.

The Regional Supply: The Italians

The most‘dynamic-supplier.in the region'is now the marble indus~
try of Italy, acéounting for more than 75 percent of ali foreigﬁ 1mports
into the ﬁarket, and by far the most diversified range. In addition
to this volume (some $2,400,000 out of total foreign import f.o.b. Value
of $3,000,000 a year), the market is supplied by material from Port-
ugal (close to 20 percent), and Yugoslavia, Belgium, Spain, Bulgaria,
and-Mexico (combined, some five percent). Névertheless, it ié.the
Itaiiah industfy that has led the import,penetratioh, and subsfantially

broadened the regional mafket‘for marble in the process;

* Both firms reported that they would be willing to consider pur-
chases of floor title and other material, given competitive price/
quality. The chief opportunity, however, lies in ground products
(whiting, chemical fillers, powders for industrial use, and the

‘like). This matter is dealt with shortly.
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In the U. S. mining industry, marble is a relatively ingignifi-
cant commodity. In Italy, however, marble isyimportant,‘ranking'among
the leaders in production, value, and exports. Comparative tonnage

production figures for 1963 are 1llustrative:

MINERAL - - PRODUCTION (metric ﬁons)*
Aluminum R - 770,789
Coal . 702,222
Copper (ore) ‘ s T .80,896 Bt
Gypsum 2,972,000 i
Iron (ore) : 1,151,000 :
Lead (ore) ' 51,117
MARBLE (blocks) 867,000
Sulphur 965,858
" Zinc - o o - 205,557

Source: U, S. Bureau of Mines, "The Mineral

Industry of Italy," 1964,

Although less than one~third of totél_dimension marble tonnage output
was . exported (the remainder consumed domestically), marble accounted
for four percent of total Italian mineral/metal export value in 1963,
making it the sixth or seventh highest ranking export among all mineral
commodities. Principal statistics on production, exports, and imports
are given in Table XVI. o
.. The Italian marble industry-is first-ranked in the world in tonr
nage output and in value - its output exceeding that of the.U. S. in-.
dustry by 6.5 times and its annual value-by.1.8 times. _EheanéaSQMzﬂor
the output/value disparity is a sharbly;loweraﬁni%fvaluegper1£on,wsum~

-marized as - follow.s“: e , e e e i e e s

RN S Ean Nz e ——— -
ik . - F 0 B VLUE PER TON
o  BASIS o . (short) . (
‘Production ; _$, 140 00
Exports "~ N/A
- *Metric ton = 2,200 pounds.
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Since the bulk of Italian marble exports are in finished form (equiva-
lent to thg‘U, S. $140.00 per short ton basis), the industry possesses‘
a decisive cost/price advantage.*

Yet the structure of the Italian industry differs‘radica;lyrfrom
that of its U. 8. coﬁnterpart in whichvtwo or three integratedipro—‘ ‘
ducersvdominate‘dimensibn output. |

) First, the industry is highly fragmented. It quarries 80 differ-
ent marbles (principally in the Carrara district of Tuscany) from as
many as 300 to 400 individual quarries, While the material colour/
pattern range %s diverse, the typical quarry operation is small and
frequently a family enterprise.

Second, the industyry is not highly ibtegrated. Among tbe 676
eawing plants and 5,000 finishing plants reported for the whole of
the‘Italian,buiLding stone.industries (ib which marble accounts for
four percent of tonnage but 44 percent of value), at least one—quarter
will be engaged in marble again largely on an individual, small volume
basis.,

- Third, the sales/distribution functions appears to be largely
divoreed ‘from’ production. The typical pattern is one’i&iwhich'large”
distribution organizations (e.g. Societa Montecatini, a diversified -
&1uminum/§teél/themicals corporation) will gather up the output from
several dbzenfbperations for sales within‘Italy‘or'in'export’merkets -
‘and ‘Montetatini is'reported~53'the largest single factor in’ export

vélume to the western United States. Since f.o.b. plant costs are low,

ke Imports have secured ‘their market in the région on a deliberate
price basis - setting f.0.b. prices in 1961-1964 as low as at
half" thh cbmastic equivalent.. In 1964-1965, prices an most pro-
ducts haVe been raised by 10 percent.
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Italian export houses are able to combine pricefflexibility with mar-
keting expertise. ; - Do ‘.; | |

In relation to the market ‘imports face two costsi ocean freight
and tariffss Freight. costs at $15 00 to $20 OO per ton are not exces-
sive, and prohibitive only in the case of most crushed/ground products.
Tariff duties, however, are high, and may exceed $20 00 per ton on
finished products * Yet foreign imports are able to meet these freight/
tariff costs -~ adding up to 40 percent to. f 0. b. value - and still land
at: west coast ‘ports well below domestic prices.~

Although price is fundamentalftovimportvconsumption,éit is the
guality of the product that has:permitted‘thE‘dynamic'196ljl965.volume
increase to occur. This quality 1is not necessarily technical - until

very recently, thickness tolerances ‘and edge cuts for ready jointing

were frequently imperfect but are now more precise ** Instead the ‘W

quality 1ies in the richness of colours and patterns - the diversity
obtainable from 80 different and distinct marbles, in all hues of the - *

spectrum, solid, streaked or veined, from pure statuary white to black.:

Among U. S. domestic marbles, only Vermont green, Alabama white, and
Tenmessee reds and pinks are regarded in the market as superior«to

the standard Italian product.
| lThe Italian exporter has been able to make a virtue of this diver-‘

sity,*frequently collecting up pieces from a number of finiahing plants

For example, the frsight/tariff cost ‘on fldor tile per, ton amounts ¥
to $38.50. CGATT tariff ratés apply on a volume and ad| valprem
basgis (generally 17.5 petcent of f,o.b. value) The. applicable -

tariff schedule of the United States rates are set out in Table §‘

k% Por example, Italian floor tile is nqw uniﬁorm iﬁ.thickness to, &

a 1/12" toleramce.. The importance of a-more pre¢ise tblerance?ih»
tile from ‘the project will be neviewsd 1ater. L ,

{
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(which may be no more than family workshops) and forwarding a shipment
of lo;OOOfto 40,000 sq.ft. on an 'as is' basis. The demand in the re~
gion for furniture/tile is sufficiently great that dealers and retail—
ers report that virtually every sound piece of any shipment can be sold

Like the U, 8. 'majors', the foreign producer does not snpply’the
market witbout certain handicaps. These should be cited:

First, ocean freight involves time, and the period required'ffom~
placement of order to‘delivsry is 6tho 90 days. This lag is.impracti-
cal for many‘construction‘projects, and the ptoblem~is compounded in
any matefial 'shortfall' whether from shipment breakage; inferior qual-
ity, or under-supply. ‘

Second, imported materialv(especially in thinner sizes) tends to‘
be more brittle than its domestic equivalent, and cases of severe break-
age have been known. To correct this problem, some distributors (or
contractors) will 'over-order' in order to avoid further delays~from
delivery of replacement components. Nevertheless, this additional cost
must be passed on to the consumer, or absorbed in the form of lower -
profit margins.

Third (and'previously,noted), the range of colours/pattetns msy
~also be a‘problem. Small volume, family—enterpriSeLquarries are not
generally equipped to supply lsfge contract orders promptly. This‘
problem, formerly conferring a competitive advantage to massdve U. 8.
major -quarries, is now being overcome by the establishment of large

storage yards (including whole blocks, rough slabs, and prefinished
‘;% pieces) in Los Angeles. Nevertheless, there remains a partial lack

%{ of flexibility in supply, increasing in the case of finished imports

such as tile and furniture material which can only be. resolved by
significant dealers' inventories
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At present, imported 'structural' material at $1,500,000 a year
is still only one-half the V. §. domestic vold;e, yet the gap is stead-
ily closing as imports account for the increase in annual consumption.
Import consumption of tile and furniture material is in the range of

$750,000 a year each, and is increasing rapidly.*  Although negligible

in previous years, market sources report a moderate increase in imports

of coloured terrazo material. Yet these gains have been made despite

the restriction of the dmport market to west coast metropolitan centres,

and a distribution system in the market that is only now becoming effec~

tive. Given the absense of any viable;competitivevresponse by the U.S.

domestic industry, imports will dominate increasingly the market for

matble in the west.

This competitive response must be based on three factors - price,
quality, and availability. It is plainly evident that the U. S.'majors'-
hdandicapped by a distance/cost problem as severe as that facing foreign
producers - cannot muster the required effort. The Nevada ﬁarble pro-
Ject can do so, on all three grounds. Yet for its sponsors to assume
that it can depend on its availability/service advantages from a loca-

tion within the region ~ without full competition on g price/quality

basis - would be a dangerous illusion.

* The market for floor tile has only recently begun to.be developed.
Few dealers have yet approached architects and designers with
literature and samples in standard sales 'presentations', chiefly
because they were unable to guarantee availability. What has
happened in the market is represented by the experience of Mosaic
Tile Inc. in San Francisco - an initial order of 7,000 sq.ft. in
1964; an increase to 60,000 sq.ft. in 1965; and a horizon of well
in excess of 100,000 sq.ft. in 1966. This horizon for one dis=~
‘tributor in ohe“market'areatisvpérallel‘in all major market areas.
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The ‘question then arises: if the project is implemented, what
will the Italians do? There are two possibilities (pertfaps in combi-
nation):

First, price reductions below present f.o.b. Leghorn levels'might
be made, to the extent of rescinding the previous 10 percent pricé in-
crease. This process may be accompanied by qualitative (i.e. technical)
improvements.

Second; the Italian industry may seek to extend control over
'independent ' manufacturing/finishing plants in the region, a measure
not.beyondlthe financial resources of such firms as Montecatini. Al-
ternatively, guaranteed 'supply' arrangements may be attempted. This
course will be more practical in the 'structural' field rather than in
tile/furniture product areas where the good~-will and sales effort of
distributors/dealers is crucial. The most practical approach in these
areas would be a regional distribution network of its own (e.g., a
Montecatini of America, Inc.).

The project must face the factlthat the western United States
market is important to the Italian industry. The volume gains in the
region cannot be easily shifted elsewhere. Thus, foreign sources will
compete against the project in its determined range. It can only be
said that the project's competitive strategy be planned with care, per~

nmitting_flexibility of response. This strategy (outlined in the feasi-
bility summary at the beginning of this report) will be set out in the
concluding discussion of this section. | '

Little ‘has been said about the other import sources, notably

Portugal. The reason is that Portuguese marble‘haavbecome an import-

ant source of suppl} for the Italian industry (see Table XVI on 'im-
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ports' into Italy), and common distribution channels may be used. In
any event, the Portuguese industry does not possess thg financial/
quality/distribution strength of its Italian counterpart, and though'
its products are priced competitively, it is unlikely to enlarge its-
relative position in the region.~ The same general -situation applies

to the smaller Belgian industry, as well as to Yugoslavia and Bulgaria,
both closely tied for distribution to Italy. As for Mexico (whose
marble iegof good grade and should be a logical source of supply),
marble production is relatively unorganized, and any attempts by U.S,
firms to supply the region from quarries in Mexico have met with dis-

aster.*

The Regional Supply: The 'Locals'

As set out in Table XIII, quarries within the 11 western srates
produced $1,404,000 worth of marble in 1964 - all but $112,000 in
,,crushed or ground form. This $112,000 volume is essentially rough dimen-'
sion stone and rubble, and is not considered further, for no existing
quarry nor any present producer is equipped with the required depositi
or capital resources to enter the dimension field in any significanr
. way. These firms are listed, howener, in the compilation of region&l‘
.quarry-based;producere in Table XVII.

In the crushed/ground field, seven of the 12 producers reporting
production in 1964 are minor factors in the market - producing only

1,000 to 2 000 tons in a typical year, and operating with extreme inter—

—

* The most recent example reported in the trade was U. S Gypsum
Corp. which established a high-grade marble/onyx operation in '
Sonora State in 1962 ‘and closed it down in 1964, writing the |, 5 f
venture off as a total logs. The chiéf factor was an inability
to penetrate the market on a competitive basis i
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mittency (usually only when an 'order' justifies quarrying). The other
five producers are important. . In order of t%nnage output, they are:

Premier Marble Products Inc. of Alhambra (in.Los Angeles County)

with principal quarry/crushing ‘operation at Lone Pine in Inyo County,
Calif., and. a supplementary quarry near Henderson, Nev. Capacity at
the Lone Pine plant (supplied by an underground quarry) is 100 téns/
day with annual production about 20,000 tons. ' This firm is the most
diversified producer - engaged in dry ground output as well as'crushed 
aggregate, terrazo chips, and granules. Premier conducts an aggtressive
marketing effort, and has secured several major terrazo supply/instal-
lation contracts (e.g., the 1,000,000 sq.ft. Los Angeles International
‘Airport). It has also developed an important market for marble aggre-
gate pre-cast building panels. With additional output in roofing gran-
ules and landscaping chips (stored invinVentory‘in bag form at its Lome
Pine site), it is the dominant supplier. in the whole of the southern
California market area. Its principal disadvantage: a lack of any
material other than white.

- The U. S. Marble Corp. of Los Angeles, with quarry/crushing oper-

ations near Phoenix, and sales offices in both cities. This firm pre-
.sently engages in crushed output (aggregate, terrazo, roofing, land~ 7

scaping, agricultural). Reported capacity is 80 tons a day, ahd annual

output is in the range of 18,000 tons. Entering the market .aftetr Prem-
~lery it is the dominant'supplier,in>the three South-west states,; and:
accounts for the greater single share of crushed " 'imports' into Cali~

fornia, Although no specific information.is available, the firm re~: -

ports that it is doing well, and may.be installing additionalﬁéap&c@ty.

»iThe range is essentially in.white material. . No disadvantages wére cited.

owe o
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The third-ranked producer in terms of tonnage (but first in per

ton f.o.b. value) is Grassi-American Inc. of South San ﬁfancisco, with

quarry/crushing plant in Sonora, California. A two~family. firm, it is
integrated with a parallel operation, Pre-Cast Concrete Products Inc.,
a major regional supplier in its field. 1In 1965, this firm pfoduced
14,000 tons of crushed aggregate/terrazo material - approximately 6,000
in terrazo; 4,000 in aggregate for pre~cast panels: and 4,000 tons of.
waste was sold at the quarry to the California State Highways Depart?
-ment for roadstone. The high relative value of its volume (between
$20.00 and $35.00 per ton) arises from the colour range af its Sonora
quarry, and where the full range is not available, it will use an arti-
ficial colouring process, or import special chips from Italy. The prinéi~
pal disadvantage: extremely severe competition on a price basis froem
acrushed'dolomitewproduéed at Salinas, Calif., by the Refractories Divi-
sion of Kaiser Industries Corp. The firm is still, howeQer, the domi- |
nant crushed marble supplier in northern California.
A subsidiary of a large, New York based marble importér/distribu-

‘tor;, Colonna and Co, of Colorado Inc., with Quarry/plant at Canyon City,

Colo., is the dominant supplier in the Rocky Mountain area. This firm .
produces the full range of crushed material (but not ground), and sells
‘a8 .well into the U. S. Mid-west area. Annual volume information was--
-not .divulged, but is estimated at some 15,000 tons with an'averégaﬂpev
ton.value in excess of $15.00. The operation is fairly recgnt (commlmgf
ing significant output in 1962-1963), and supplies essentiallymﬁhﬁunfﬁ
material.: Its principal~disad§antage: relatively slow growth in?paﬁi.
.ulation/housing in. its market area. e P ‘“¢.WﬁW§qx 

+-Finally, North American Non-MetallichLtd};aa.V&ncouVthbaﬁéd%ﬂﬁrm
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. with quarry/plant near Spokane, Wash. This Firm is the leading supplier l
oﬁxﬁrushed'material,in the Pacific Northwest and &lso quarries dimension g
‘,smqne,ﬁof its Vancouver finishing plant. Total output ig estimated at
10,000. tons in 1965. The firm also produces certain coarse ground'pro—
ducts. - including flux, agricultural grit, and whiting.: - =~
There is in;reality a sixth supplier, already mentioned ~ Kaiser : |
Industries Inc. Kaiser‘s Refractpries Division operates a major dolo-
. mite lime crushing/treating and desalining plant based dn its deposit
at Natividad near Sglinas,>Calif. (90 miles south of San,Francisco), for |
‘ :
", & wide range of industrial products. Three years ago, the;cémpany de- -%
... clded to market dolomite in crushed form, entering the terrazo/aggregate
field in direct competition against marble. By setting prices 30 to
40 percent below marble equivalent‘(about $12.00/ton f.o0,b. plant), it
has captured a dominant position in the field, and has increased annual
optpﬁt to the range of 25,000 tons. The»material-is.competifive from
éacramento to Santa Barbara, and an early entry into the major Los Anf
géles ﬁarkeﬁ can be anticipated;*, |
For Kaiser, dolomite is not a by-product. It is a 'primary' pro-
@uct with its own virtures - low pricé, ability to take é polish, and
an almost pure white coiour - an the company provides it with an aggres-
sive sales effort. Barring other developments, the material should have

a commanding position in the whole of. the California market by 1970,%%

. :
% Kaiser's senior officer in this field was interviewed on the basis
'of whether the Nevada marble project would have'to compete direct=~
ly with its dolomite material in the region, or whether some form
of product collaboration (or supplement) would be possible. Kair
ser will be a competitor, but will not be a crucial factor east
of Sacramento. ‘ o , '

** The entry of dolomite into marble's range was predicted, several :
years ago by Oliver Bowen, Stone Geologist, State of California :
Mines and ‘Geology Dept. Mr. Bowen’suggeﬁté‘thaf“thé“séme“ﬁfdéééb
could be applied against dolomite by an aggressive limestone producer
in the state, entering the market at $6.00 to $8.00/ton.
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The' location of five crushed or crushed/ground operations in Ari-
zcna;ﬁColoradq,,eastern Washington, and eastern Californta poses sub=-
stantial problems for the project; for there is no important metropoli-
tan market area in the region that cannot now be served from oné or
more of these sources. This féctor-virtually destroys-the initfal '
'concept' proposed for the project ~ a biasting/crushing‘operation sell-
ing marble chips throughout.the whole of the 11 western states. More-
over, in the major California market, the aggreésivetpromotioﬁ of Kaiser
dolomite inhibits inroads into crushed marble's potential markét.

Indeed, the only metropolitan area with a populati@n of more than
500,000 in which the project will have a location/freight.cost.advantage
is Salt Lake City - a centre with iess than three percent of total re-
gional population. The pattern is illustrated in.Chart VI, and may be.

- summarized as follows:

o ‘ v ‘ ‘ : FREIGHT ' PER TON
MARKET AREA SUPPLY SOURCE f,o.b, Plgntv
Denver Colonna , $ 2.00
Los Angeles Premier $ 3.50
e U.8. Marble $ 5.00
Phoenix ﬂ.S.'Marble $
. Portland o North American $
Sacramento ' - Grassi-American 8
Kaiser Industries . $
" San Diego L | U.S. Marble $
g ' ‘ Premier $
’é¥;{u>San,Ffénciscb . . Kaiser - L $
o Grassi-American $
\
:”” Seattle ' ‘ ‘Noffhﬁﬁmeriégn’ - $
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To supply any -of these market areas, the project's per ton freight

cost will be at least $5.00 higher over its %stablished competitors -
an increased cost -that can only be absorbed by equivalently lower f.g.b}
plant prieee.

' Nevertheless, there are three market opportunities for the'pfdject:

“First, in the aggregate/terrazo/granule range, the,ptoject will.
hold a freight cost advantage in three pbtentialxeonsumptiQn>areas % f
Salt Lake City, Las Vegas, andeReno - and be able to meet>present com-
petition in euch local markets as Boise, Id., and Eugene, Ore. For-

: white meterial, fhis areevie‘unlikeiy‘td coﬁsume‘more’than 15%000 tens
per yea?.’ Sales beyond these poin;e,‘howevef, can be made on a landed
price basis;

Second,‘iq the colouredverushee range (primarily for aggregate
- panels and terrazo), thevmarket is}region—wide exeeptkfor San Ffancisco/

Sacramento, and a latent demand exists. Assuming competitive prices,

\

an annual volume of 5,000 tons quld appear cleerly warrented.
o Third, in the grogpdwp;oductejrenge, the region is largely def'
ficiept, and_the bulk of,marb;e{s potentie; market is served by 1imestone.
No greund ﬁarble plant compe:eble’tq Georgia Marble's Ca;cipgv?;oducts
Divisieﬁ (referred to in Section iII)»exists in the region, even on a
smaller scale, and despite high freighe’costs, Georgia now ships ﬁodest
annual volumes into the market - perhaps in the $100,000 range.  Nor.
will Kaiser dolomite present a likely threat: the”magﬁesiumvtontent.in
‘matural form is excessive for calcium carborates.’ Vermont Marble Has
shown ‘definite interest in a ground marble-supplier“ih*tﬁe'fegiqﬁfkﬁé
has Georgia by implication. An {nitial annual volume 'of 5,000 ‘tons "

-would appear feasible. The opportunities in the calcium produtts ffeld
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-may well be dynamic, but require detailed discussions with a 'major'
U.S. industry prospective affiliate. - -
These three opportunities are realistic in view of. the productf

range of the six leading suppliers:

CRUSHED ' GROUND
SUPPLIERS - White  Coloured Dry _ . Wet.
Premier Marble ‘Yes No Yes No
~U. S. Marble Yes No No No x
Grassi-American Yes Yes Ne No
Colonna , Yes - No - No - No.
North American " Yes No Yes No
Kaiser e Yes - No No . No

As the leveller in crushed white marblekmarketddistribution in the
region 1s freight costs, the Nevada marble project is’unlikely to evoke
any competitive response in Seattle, San Francisco, Los Angeles/éan‘
Diego, or Phoenix - simply because it will be unable (except on an

Joccesional basig) to eompete; The project should attempt sales in‘ench
weaker supply centres as Portland (and possibly Denver 1n higher—value
forms) but by and large it will be restricted to those local markets
cited. Unless the deposit ylelds white crushed marBie of unusually

" high quality, its region-wide narket_will oe confined to‘coloured‘and'

ground‘meteriel.' In both cases, a competitive source of supply would

be welcomed by ‘the existing industry

THE PROJECT MARKET: FACTORS

.. The annual optput_by‘product type recommended in the concluding '

discussion of this section involves net additions to. present congumption
‘levels in the region. Certainly, the policiee prpposedkarefintendedor
to displace a part of the import component of consumption in major ...

. California markets. Moreover, & substantial part of: the increase will
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occur in interior and Pacific Northwest markets not now adequately
served. "

Nevertheless, the project will depend on inroads into potential
marble consumption in order to sell its recommended output.* This re-
quirement means that the project will have to enter broad market fields -
housing, flooring, and furniture/home furnishings. The trends and out-

look in these 'markets' will have a bearing on the dimension output of

the project, and are assessed in. summary form below.

Project Market Factors: Housing'

All products (with the éxception of ground) depend in substantial -
andvin some cases exclusive -~ meésure on new housing. The Trends/out-
look in the region sh§uld be conéidered in any realistic assessment of
the project's markét. | |

In the 1960-1964 period, housing in the region has been unusually
dynamic. There have been fWoiéaﬁééé. ‘First, population growth remain-~
ed strong, and both new:family fbﬁmation andnin*migration into the re-
gion'created aécelerated Hoﬁéingnaemanda Secon&, the lag in apartment
construction during populsation growth in the 1950's produced especially
raﬁid activityﬁin’this‘fieid.’ The fesﬁlt was an increase in housing

starts over. the period ofémore'than 25 percent. The trends in thirteen

* Annual volyme depends not only on the quantity that can be sold,
but as well on the g¢ost-at which it can be produced. This cost
(determined in Section ILI) is a function of machine/plant capac-
ity on a 'least cost' basis. This basis should be reasonably pre-
cise, for & factor in the 'problem' of the U.S. domestic industry
is that many of its plants are too small or (in certain cases)

. too heavy in surplus capacity to be fully efficient. . In shert,

" the project can readily be competitive in price against present .
;.. suppliers proviqufgnnual‘vqlume is adequate. . This process works,
..of course, both'ways: a competitive price structure will stimulate

increased consumption. . Vo '

i
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leading metropolitan areas in the region are given in Table XVIII,

The last column in this Table - housing units authorized per 1,000
of population in 1964 - indicates the different rates of housing activity
between the various centres: exceptionally strong in the 'growth'
areas in Cﬁlifornia, Arizona and Nevada; still active within Los Angeles
and San Frencisco core areas; but substantially weaker in outerlying
metropolitan centres of the region (i.e., Seattle/Tacoma, Portland,

Salt Lake City, and Denver) where population/employment/economic growth

has been more moderate. This pattern was outlined in Section I.

These thirteen centres accounted for 55 percent of totel&reéionel
population in 1964, but 65 percent of new housing units} This pattern
reflects the continuing trend toward metropolitan settlement in the
region, and identifies the principal market concentrations for the pro-
ject. |

On a state basis, California in 1964 accounted for close to
250,000 housing units authorized out of a regional total of 350, 000 -
or. 70 percent. This 70/30 ratio between California and the rest of the
region will decline in the period to 1970, perhaps to a 60/40 balance.
The reason is an abrupt decline in the state of new housing starts in
1965-1966, caused by what has now proved to oe serious 'overfbuilding'

-in the previous three years.* The-forecast level in the state in

. —

* In a memorandum entitled "Projections of the California Economy
to 1970," the Economic Research Department of the Bank of America,
San Francisco, predicts an annual - opulatioti increase of 2.4 per-

“cent (vs. 3.4 percent in 1960-1965);in the persomal ‘income 5.9
percent (vs. 6.6 percent);and per capita income 3.4 perCent(same)
The chief contributor to more moderate growth is held t6'be em-
ployment/output declines in the aircrift/defense/space ihdustries.
In contrast, a sustained increase in employment is predicted in
the government sector and in services. THus, while’ ‘growth will
be more moderate in Los Angeles, it will remain relatively constant
in the San Francisco area, and strong in Sacramento.
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1967-1970 is 205,000 new units a year, split roughly equally between
single-family dwelling and apartment units. This forecaBt is set out
in Table XIX. |

Over the period to 1970, however, housing activity will.continue
in a moderate but steady increase in the rest of the region, rising
frdm 100,000 units in 1964 to an estimated 150,000 in 1970. A forecast
is included in Table XIX.

This pattern confers a special short-run.advantage to the project
.kin its crucial initial production years. Imports are still coﬁfined
eggentially to major coastal California markéts, allowing the‘project
to capture the market in the rest of the region where housing construc-
tion will continue to increase. Even in California, however, the out-
look 1s not pessimistic. The 1964-1966 acceleration in marble coﬁsump-

tion has been achieved despite a decline in housing activity,'and there

1s no evidence that demand here has yet been satigsfied. An annual vblume1

-in the state of 205,000 units is still a substantial market basis.

Project Market Factors: Flooring

The flooring market is treated separatély from housing for two
feasons.  First, the project's product in this field - tile - has no
other use. Second, tile (unlike furniture/fireplace materials) has
wider gpplication beyond housing = particularly, in major office/bank/
»goyé;nment/commercial buildings.

; Flooriﬁg consumption in 1964 may be-approximated by reference to
‘coﬁstruction volumes in sectors applicable to tile materiala (excluding
industrial ndistributive, and utility projects),}on .an average cost per

,sq.ft. basis. This approach ylelds a total. volume in the region of

-
"
"
-
"
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o
500,@00%000 sq.ft., distributed as follows:-

1
3

SEGMENT : ‘ - FLOOR AREA

l ‘New housing/apartments ' 400,000,000

P A office/public/commercial 75,000,000
»‘g'% - pdditions/alterations ' 25,000,000v
ok TOTAL: \ 500,000,000

s . While the numger of annual housing starts. in the region is ex-
R R ‘
‘vipected to decline to 1970, the total floor area volume is not, and may

" well increase. First, the share of higher-value (and therefore larger)

"ihousing units will rise. Second,'the office/publih/commercial construc-

lt[tion sector is expected to be dynamic - with major building projects

. announced for virtually every leading metropolitah centre in the region

: ?i@in the 1966-1970 period.  This 'market' would be‘an important outlet

4;for project output. |
| The bulk of the flooring market (in excess of 70 percent) is now
held by standard materials - asphalt tile, linoleum, and softwood floor-
ing. Medium to higher-value materials (e.g. rubber tile, mosaic, hard-
wood flooring, Vinyl) hold the balance of the'market. It is within this

latter price range that marble tile falls, and some illustrative quo-

" tations, f.o.b. San Francisco, may be of Inteérest:

MATERIAL PRICE PER SQ.FT.
Asphalt tile ~ : $ ,30 -:$ .50
Fir Flooring ' $ .60 - $ .80 P
Rubber tile ‘ . © to $1.00
Mosaic tile - ~ -~ $ .65 - $1.00
Hardwood flooring + $1.00

 MARBLE (white) L8131 - $1.37
MARBLE (colours) $1.49 ~ $2.15
| t o$1.75

Synthetic marble « :
- Vinyl tile $1. 25 - $2.00

f.o.b, distributor, San Francisco

Basis:
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Price is not the only determining factor in assessing marble's
place within the flooring market, for one cruZialadistinction must be
made: between 'resilient' materials (asbestos/asphalt/corlon/rubber/
vinyl) and 'non-resilient'. Marble tile is hard-wearing, durable, easy
to maintain, attractive, and long-lasting, but it is not resilient.
Thus, it will be used where it has a practical (as well as a decorative)
advantage. These uses in housing will be in entrances, halls and other
non-living areas, although applications in kitchens, bathrooms, and
living rooms are not unknown. In office/public/apartment,buildings,
the uses are typically in foyers, ‘lobbies, and hallways, as well as in
main floor areas (e.g., banks).. In- these applications, marble will tend
to compete with cerumics, other stone, and even terrazo, as well as the
more durable resilient tiles.

The market segment applicable to marble is thus no more than five
percent of the total flooring market ~ or maximum of 25,000,000 sq.ft,
This segment (based in substantial part on larger houses and major .
building projects) is likely to increase more rapidly than the general
range of construction, perhaps by 1,500,000 sq.ft. per year to 1970.

Again, this trend is advantageous to the project.*

Project Market Faétors: Retail Sales

While most of the project's product range will be aséociated with

* The fastest growing employment sectors in the region are services,
finance and government. ‘All will require increased office/admin-
istrative space (e.g., banks, Among planned projects: the First
National Bank of Seattle (50 storeys); the Bank of America, San
Francisco (52 storeys). Moreover, sustained economic/industrial
growth in 1960/1965 is creating a 'lag' demand for office space
in large corporations. Finally, urban redevelopment funds are
available for,maJOrnprojects~(e.g. Golden Gate redevelopment pro-
Jject, San Francisco, $80 million).

R



79

construction (and its housing/flooring components), the level of retail
salesvhas an important bearing in one product area: furmiture material. , ' g
At present, the bulk of imported marble furnitﬁre volume is soldvat'the | ]';
retail level - either in slab/round or finished manufactured form. Al-.
. though the project will seek the 'built-in' housing market (for bath-
room/kitchen counters, vanities, and the like), a proportion of its
output will be marketed to the end consumer through retail/dealer out-
lets.

The volume of retail sales in any given year typlcally fanges bef
tween 55 and 60 percent of total disposable,'personal income, estimated_
for the region at $80 billion - and yielding total retail sales of $46
billion. The distribution was weighted in favour of California - at |
$30.5 billion to $15.5 billion - a reflection of its high per capita
income level. |

Aside from the géngralﬂtrend, the operative segment to the pro-
Ject is volume in furnifure/home furnishings retail sales, normally  ,V
accounting for 2.5 psrcent of total volume - or, in che'regioh, some.~s
$1.2 billion in 1965.

The trend in retail sales to 1970 in California was also assessed?
in the Bank of America memorandum. In the state, the forecast volums
is $40 billion, an increase of 33 percent over. 1965 (vs. 42 perceﬁtﬁiﬁ
1960-~1965). The bulk of this increase will occur in 1967-1970, as ron%ﬁ
tail sales account for a high average 58 percent of disposabla'personsl

v
DS

income,

e o s o

Sales in furniture/home furnishings stores are expectcd to groﬁ*.

less rapidly - a result of the reduced pace of housenbuilding acuivity

!

This pattern need not apply to the rest of the region, and a gain of
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25 percent to $1.5 billion can be anticipated at 1970. »This increase
should afford sufficient market scope to the project in the 'retail'.

component of its furniture output.

MARKET VOLUME FOR THE PROJECT: PRODUCTS

bThe'foregOing demand/supply/market“factors broadiy'determine the
share of the market‘avaiiable to the project; and, hence; its annuai
output and volume range. The final discussion will setﬁout annnal'
volumes ‘and anticipated sales by market areas on a productwby product
basis. The requirements of the market -~ Where appropriate in each case =~
will also be outlined.

The market basis for project products postulates‘annual volumes
that (added to present supply) will represent an excess over,present,
consumption, but still fall short of potential demand.‘ This basis
assumes: | S R - |

First, all new consumption in present 'import' markets will accrue
to the project. Moreover, a displacement of a part of‘import:volume
is assumed.

Second, the latent demand for marble in the rest of the region
will be satisfied by the project alone. Little or no direct'competi—
tion from'imported or domestic sources is anticipate& in any’event.

Third, consumption of marble as a commodity in the region wili
remain dynamic, rising more rapidly than the general average in the
housing/flooring/furnitore fields - on a price/quality basis. This
assumption can be made with reasonable safety, and implies the project ]
ability to 'invade' markets now held by alternative materials.

Given these assumptions, the market basis for the project may'be
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summarized as foIIOWSE

PRODUCT REGIONAL CONSUMPTION 1965 PRdJECT
ARFA UNIT PRESENT POTENTTAL OUTFUT
Structural Sq.Ft. 1,500,000 3,000,000 None
. 7/8" ' _ . .
Monumental ‘Cu.Ft. ‘. 10,000 . 15,000 None
Floor Tile Sq.Ft. 750,000 2,500,000 | 1,000,000
3/8" | | |
Furniture Sg;zﬁ. | 300,000 1,000,000 | 300,000
Fireplace Sq.Ft. 100,000 500,000 200,000
3/4" o ‘
Split-face Ton 1,000% 10,000 | 4,000
White Crushed | Ton  80,000%* 150,000 15,000
Colour/Crushed Ton 2,500 20,000 5,000
Ground Ton 2,500%%% 20,000 5,000

* Excludes rubble.
*% Excludes dolomite.
*%% Excludes limestone.

The volumes in products recommended for output will be‘défended
in the separate product market analyses to follow;- Exceot for soﬁe‘
' remarks below, the monumental field will not be raised again in this
report. The bulk of the market is held by granite on a price/preference
basis, and‘present oupply is.adequate For the project to enter thi;
field a separate monumental plant would be required involving spec—

ialized and costly labour content in shaping, finishing, and inscrip-

tion, and a competitive market basis could not by any means be~guaranteed.'
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The -potential level of consumption in 'structural' material is much
more promising yet a general condition of over-supply exists until
the industry can become fully competitive in material price and instal-
lation techniques against competitive materials. A re-assessment of
the structural field is fecommended for 1968, with a view to possible
entry in 1970-1972. An earlier basis is concluded in the Appendix C

discussion.*

Product OQutput: Floor Tile

Total consumption of marble floor tile in 1965 was estimated at
$800 000 - with an approximate equivalent volume in sq.ft. measure -
at f.o.b. plant vlaues. Imports supplied $750,000 of this total, ac=-
counting for some 720,000 sq.ft. The balance was supplied by domestic

sources.

* An examination of past data indicates a degree of volatility in
the monumental market on a national basis, with sharp swings in
year-to-year output (e.g. 1963 to 1964, see Table I). In the
region, in any event, marble demand is limited, supply is adequate,
and the bulk of consumption remains firmly held by granite On
a national basis, the monument output of the two 'majors' Georgia
and Vermont at their home-based plants - has risen appreciably in
1965-1966. The - ‘reason is the casualties among U.S. Armed Forces
personnel in South Vietnam. Both plants are producing 100 units
per week (at $60.00 per unit with inscription) and there is a re-
quirement for a third 100 per week production. In view of the
obvious desire of the U.S. Administration for a just and honour-
able settlement of the Vietnam conflict, this 'opportunity' may
well be short- lived This market may be re-assessed, if desired,
in 1968.

As to the Appendix C discussion (which has been submitted separately
and confidentially), it can be suggested that the feasible basis
" ‘for entry into the structural market in the region involves two
factors. First, marble components must be standardized - for
certain applications on exterior/interior walls - as pre-fabri-
-cated units, and the concept of the 'marble building' abandoned.
Second a guaranteed outlet with a major construction/development
.__company (sufficient to accoynt for the greater part of annual out-
. put) would be required to eliminate the costs (and hazards) of
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The recommended tile output of the project is 1,000,000 sq.ft.
(3/8" basis) per year. This output exceeds total préseék consumption.
Its sale depends on two factors: displacement of imports to the extent
of 250,000 sq.ft. a year, and the creationbof new consumption of 750,
000 sq.ft. per year. The market for tile in the region would double

to 1,500,000 sq.ft. per year. The basis is as follows:

ANNUAL CONSUMPTION BASIS

SOURCE ~ VOLUME  PRESENT _+  POTENTIAL  CHANGE
Imports 750,000 500,000 | - 250,000
Project - 250,000 750,000 + 1,000,000
TOTALS : o 750,000 + 750,000 1,500,000

Is this outpuﬁ level feasible? The criterion here is potential
consumption.

A case could be drawn that the potential market for marble tile
1s the equivalent of one s8q.fti per 100 sq.ft. of annual flooring area
installed - or 5;000,000 sq.ft, A more appropriate approach is marble's
share within the 'non-resilient' flooring segment, in whic% a‘l ¢ 5
ration would be required to permit a 5,060,000 sq.ft. aﬁnual volume.
A mo;e‘realistic ratio is one sq.ft. oﬁt of every 10 sq;ft. installed
within this narrpwvrange. This yields a potential consumption of
2,500,060 8q.ft. per year. In the period to 1970, this is theAmarket

horizon for the project.

small custom job bidding, and the necessity to 'carry' a separate
contracting division in which the project has no competitive ad~ -
vantage.

Needless to say, 1f the project s sponsors could satisfy these

conditions, a $1,000,000 structural mill producing up to $2, 000,909
in f.o.b. output a year would be included immediately in the pro-
ject design.
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Thé marketing of this volume involves several product require~
mefits '~ in price, quality, range, and availabilit§. The basis would

" ba'ds follows:

sl
L, . TFACTOR IMPORTS |  PROJECT
=3 price f.o.b. $ 77+ $ .90 + \
| Price c.i.f. . $ 1.00 + $ .95+
8 “‘fhickness tolerance to 1/12" '~ ‘precisé
. Edge cuts sqared Yes/No g precise'
‘Inventory in region -~ No i Yes
‘ﬁelivery (in days) 60 - 90 1 - 14
Pre-cut to blueprint No If requested
: - : ‘Add -$ 10 = ,15.
.simxﬂ‘

3

In price, the project's prices on a landed~to-distributor basis

should be uniformly five cents per sq.ft.‘below import. This reduction
l;ueuiately gives an incentive to the distributor to 'switch'. |

¥ ' It is perfectly likely, however, that Italian producers will meet

;roject prices. The project will then rely on additional advantages.

e Ih quality, it will guarantee a precise and uniform thickness in

all tile material (through two-side grinding), and precise square—edge

i h;uts Ehy diamond saw cutting) The imported material cannot meet these
rﬁgﬂgédards. |

" In the market, these technical factors will reduce setting/laying
o;és from a present average $ 15 per sq. ft. (not including spot re-

o g g

griﬁ@img or cutting of odd-sized pieces) to $ .075.
’i\[.‘

- 00T ’In inventorv/delivery, the project will have: an~overwhelming ad~

NL15 1 SETER

Vantage, with subsequent savings to the market in non-breakage, easy
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ordering and re-ordering, job scheduling, and inventory costs.

In major building projects, the project should make available

one final service: vcutting,to blueprint. This process involves pre~
cutting at the plant for a whole floor area (e.g., a main floor office
or apartment building lobby), with subsequent savings on the job. An
additional charge of $ .10 to $ .15 for pre-cut pieces would be accept-
able to the trade.

What advanteges would Italian floor tile retain? There are two.

First, the material now holds the market, and on consumption
growth evidence is accepted. The material has a_builtwin 'prestige’
and cannot be completely dislodged without a costly'(and'perheps in

the market disastrous) 'price war'.

Second, the material is presently availablevin a cnoice of 18
colours or patterns - a range the project will not be able to duplicate.
These variations, however, are based on nine colours: white, gray,
beige, brown, pink, red, green, yellow, black. From its own material,
the project can supply a total of eight colours. vAny deficiencies may
be overcome by the purchase of particular coloured meterial in "block'’
form - a device now‘adopted in lstructural' material in plants in Geor-
gie snd Tennessee.® | | |

| Nevertheless, the Italian product - mottled, veined, or streaked -
is attractive, and will continue to be consumed for this reason alone.

The Nevada marbles will be no less interesting and (on the basis of

evaileble samples ) no less attractive. The likelihood remains that

5

* Actually, the project could conceivably operate on a feasible -
basis without a deposit, purchasing its raw material supply.
Thie approach, however, involves somewhat higher costs and pos-
sible supply hazards. . Certain 'block'’ purchases can be tolerated::

(s ] . v AR Bt s
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they will havé to build (as the Italian product before) a preference
in the market - and until this process is acﬁieved, it would be unwise
not to rely on price/quality/availability factors.

Where will the output sell? Two assumptions can be made. It is
expected that the project will capture the bulk (if not the whole) of
the interior/Pacific Northwest markets., However, imports will still
sell in coastal California metropolitan centres to some 500,000 sq.ft.
per year to 1970. The p:ojecﬁ'siﬁarket share in these centres will thus
be lower than in the rest of the region. Broadly, salés bf 500,000‘
sq.ft. are anticipated in Califofnia;‘375,000 sq.ft. in the rest of
the region; and 125,000 sq.ft. ip the two secondary markets -~ western

Canada and the U.S. Mid-West. The‘breakdowﬁ is as folldws:

MARKET AREA ‘ , ANNUAL TOTAL -
VOLUME
(sq.ft.)
Denver/Pueblo 80,000
Salt Lake/Ogden 40,000
INTERIOR Las Vegas/Reno: : -25,000 215,000
Phoenix/Tucson 50,000
Other states/areas 20,000
Seattle/Tacoma - 100,000
N S : : 4
ORTHWEST Portland/Eugene 60,000 - 160,000
Los -Angeles/San Diego 300,000 . ‘
CALIFORNIA San F./Oakland/San Jose 150,000 500,000
Sacramento/Stockton 50,000
Western Canada k 75,000
SECONDARY [ yys. Mid-West 50,000 125,000

‘x These volumes depend on a competitive landed price in each mar~
‘ke; area plus distributor's markrﬁp. "The 1anded‘price will be some
'Tiﬁe‘ﬁé seven cents above f,o}b.‘plant (at gnti¢ipated'truck’freight

costs). In tile, the project's distributors will also function as
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'dealers' (selling directly to architects, contractors, and installers)
and a 30 percent 'mafk—up' above landed cost will repreéént'thefcon—,
sumer's final price. Thus, to the consumer, the cost of project tile
output will be in the range of $1.25 to $1.60. This price level is

highly competitiVe with alternative materials.*

Product Output: ‘Eurniture/Fireplace

These two ptoduct areas will be‘taken togeﬁher. While function-
ing partially in different markets, they will bé manufactuféd on thév
same pfdduction "line' - chiefly because of simila£ thickness.

FurniturévMaterial :

The recomménded output in furniture material is 360,000 sq.ft.
per year (3/4" basis). This volume is equal to totél present consump-
tion in the reéion and ~ except for an anticipated import displacemenﬁ‘
of 50,000 sq.ft. per year‘; will rely on potential demand in the re-
gion. In unit terms (each 'piece' the equivaleﬁt.of‘eighf to ten sq.
ft.), the project must make 25,000 to 30,000 individual»'sales' per

year.

The projects's furniture output has,fbur.potentiai dutlets.

In broad terms, and with anticipated volumes; these are:

- % To obtain low unit costs, tile must be produced on a straight«
run, semi-automatic basis. 'Line' capacities are 500,000 sq.ft.
on a one-shift basis: A two-shift operation at 1,000,000 sq.ft./
year is determined as most economic.

A doubling of output to 2,000,000 sq.ft. at 1970 could be antici~
pated. This increase would be accompanied by a further d;pg&ags—
ment of imported daterial “The market for tile is re ardedwas
feasible, and output of 1,000,000 sq.ft. a yeat is recommendad,
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. SEGMENT BASIS . ” VOLUME UNIT

Sales to contractors for

'HOUSING apartment/house bathroom 100,000 ]10,000
counters, vanities, kitchen

slabs., Built-ins. ‘ ’

3 . Direct sale desi
INTERIOR les to designers

for hotel/motel/office 75,000 7,500
DESIGNERS furniture, as specified .
"FURNITURE | Sale of slabs/pieces to
MANUFACTURERS order for assembly. 50,000. |10,000
S , Direct sale to final cus- ‘
gggﬁg@ tomer as slabs for coffee, | 75,000 | 7,500
A end tables, desks.

TOTALS : 300,000 | 35,000

The housing market consists not only of single-famiiy dwelling

contracts, but more fundamentally the larger apartment building and

| housing development. Within this market, marble would be used for
standardized installations - bathroom counters and vanities; kitchen
counters and mixing/dough slabs; and bedroom vanity/desk‘built;ins.
The usage per housing unit is assumed'at 20 sq.ft. - or on total output
of 100,000 sq.ft., some 5,000 housing units a year. Since the regional
annual volume to 1970 will be an average 350,000 units, this target is

regarded as realistic.

The interior design market has two parts. The first is the con-
tract for the decor/design of a new orlexisting single family housé, a
ségment not of particular interest to the project. More important is
the second field: the interior design of the large motel/hotel/office

buil&ing project, in which the designer will specify all materials,




89

arrange their manufacture or assembly, and supervise their installations.
In this market, the principal uses for marble are in coffeg tables, end
tables, and desks, as well as desks/credenzas/confereﬁce tables in 'ex-
ecutive' offices. The typical contract wili involve * 100 different
room/office units or installations‘- requiring about 15 sq.ft., of mar-
ble each - or 1,500 sq.ft. pér 'order'. It is assumed that among the

several hundred 'orders' placed each year in the region, the project

will make sales to 50 for a total of 75,000 sq.ft.

The furniture manufacturing market consists of direct‘sales to
the furniture industry of the region. The industry employs more than

30,000 persons, but is concentrated in Los Angeles (23 800 employees)

and to a lesser extent in San Francisco (4,700 employees). The princi~
pal use for marble at present is in tops for smaller end tablés and
coffee tables, not usuélly more than four to five sq.ft, each. Annual
gross rEVenues‘of the industry are not known, but may be assumed to be
in the range of $500,000,000. Within this total volume, there is little
doubt that 50,000 sq.ft. of marble from the projéct can be sold.
Finally; the retail market consists of a number of dealer outlets
"(confined to major metropolitan centres) specializing in marble slabs/
rounds. These stores are the outlet for mostfof'Italiah fufniture ma-
terial consumed in the region - importing in quantity at prices fanging
from $3.00 to $7.00 per sq.ft. landed, then charging a 50 percent mark-
up. Although present consumption in volume (1.e. sq.ft.) terms is .not
'known, these 6utlets will probably sell in'excéss‘of 250,000 sq.ft; per
year: two-thirds to three—quafteré in ’rééténgles"ahd 'sqﬁares', and
the balance in' 'rounds'. As the'productibn of round or(ovgl furniture

PRSI ) : ‘ : : PRTEINRI S  161 P
material is not recommended for the project, the volume will be confined
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typically to rectangular pieces 5f x 2' with a number of dimension
variations. While this market is competitivg, the value per unit is
high, and in view of present consumption, the sale or 7,500 units - or
75,000 sq.ft. per year - would éppear reasonable.

In two of the above market areas - housing and furniture manufac-
turing - the latent potential for the project is substantial, even to
the point of absorbing total furniture output. Nevertheless, it is re-
commended that the project operate in all four areas, and install an
additional production 'line' when warranted to producé furniture material
to order exclusively.

As to the requirements of the mérket, these‘can‘be cited briefly.

In price, an average value f.o.b. Italian prices, and about $ .50
Pz : per sq.ft. below landed costs. However, the project is entering new
markets for furniture material, and a price incentive will be required
to permit it to compete against alternative materials (e.g., exqtic
woods) . |

In quality, two requirements are essential. First, in addition to

polishing, the surface must be 'filled' and, if necessary, treated to
eliminate all possibility of porosity and absorption and - therefore -
staining. The ease with which unfilled imported material stains and
g” discolours is a major factor in the market Success.of ménufactured or

synthetic marble, now selling on a volume basis close to natural marble's

level in the region. Second, the edges must be ground and polished as
well as the surface, requiring another operation on the production line.
These two requiréments are not difficult to meet.

& , As a general rule, the project should restrict its dimension range

of furniture material fairly narrowly. No more than two thicknesses
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(3/4" and 5/8" if required) should be adopted. The length per pilece
should be in one foot multiples, rather than odd”dimené&ons; and a
standard two foot width should be pursued. Finally,'the colour range
should not be diverse and exotic: the standard range of the project
will be adequate. These limits restrict the scope for 'special' (and
generally costly) orders which the project does not appear to need; and
will only 1ose‘valuable straight-run ﬁroduction time in undertaking.

In comparison with floor tile, the greater part of furniture ship~
ments are likely to be directed to‘California. Excellent markets may
develop in the lea@ing interior centres, but furniture manufaéturing
capacity (upon which interior designers and retail sales depend for
assembly in final product form) is limited. A decided interest .1s in-
dicated in the Western Canadian secondary market. If volume warrants
(and it may exceed 100,000 sq.ft. per year), the establishing of a small
filling/polishing/treating plant in Vancouver to serve this market may
be installed. This decision should be made after discussions with pros-
pective distributors for the area. |

Fireplace Material

The fireplace mantle/hearth is a traditional use for marble, and
several dozeﬁ specialized shops in the region undertake custom work in
building or remodelling with marble. Fach 'job' tends to be different -
a little wider or narrower, higher or lower, contemporary or traditional,
ornate or plain - and the prices charged per sq.ft. (for both material

and installation) can be phenomenal.*

* A fireplace contractor in San Francisco reports éverage landed
prices for finished material ranging from $4.00 to $14.75 per
Sq-'ft. s B O o ‘
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;Mqreoverf where‘the former use of marble was generous (i.e., in excess

:;f 1" thickness), installers will now apply facing to 3/8" thickness.
 There is no scope for the project in supplying the 'fireplace'

market on custom job basis (or even supplying the suppliers to job order).

_Yet there is a potential market for the project, and a large one: the

. pre-cutting of 'packaged’ fireplace units for new housing construction.
The 'packaged unit' has never been made available because of the.

jobber's peculiar attitude toward assuming on individual customer pre-

ference in installation (an assumption that creates the opportunity for

higher installed prices). Yet the opportunity exists, for under FHA

~and privately-financed housing development and/or. apartment projects,

certain standard hearth widths - from 21" to 36" + - are specified.

. All that is required is designing the complete unit to meet these openings.
The 'package' would consist of mantle, two standards (or upright

pieces on either side of the hearth), and the hearth-front itself.

These four pieces (e.g. 12" in width, 3/4" in thickness, and from 4' to

6' in length) would enclose the unit. Facing pieces from floor to man-

tle would be optional, or two sets of packages could be offered,
From prospective distributors, there is little question that units

of this type would sell well. The typical unit would consist of 20 éq.

ft. without facing - or up to 32 sq.ft, with facing pieces -~ and, on an

annual volume of 200,000 sq.ft., 10,000 separate installations would be

required. Again, in view of the scope of the new housing market, this
volume would appear quite feasible.

The reqﬁirements are essentially simple.

First the price should be low - set again, at SZ.OOkﬁer sq.ft.

(3/4" basis) to stimulate consumption in a new field. The typical unit
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would thus sell f.o.b. plant at $40.00. The addition of distributor's
costs and installation should allow the total unit to bé installed for
$80.00 to $90.00 in a new housing project - a price fully competitive
in the market against alternative materials.

Second, the unit must be easy to install. This report is not com-
petent to propose,techpicai refinements, but the installation techniques
adopted (jointing, gluing, hooks, screws.for;hanging, etc.) should be
those that permit:éfficient, loﬁ-cost installation to the ¢ontractor.
Discussions should be held with prospective distributors as to whether
thev'package"should contaih mastic and other components, or whether
these should be supplied separately.

Third, the dimensions shoiild be standardized,‘and‘designs‘a&apted
to hearth openings. If (for exémple) four sizes are-offéred, these can
be made available in six to éight colours, for é combination of choices
of no more than 32. Delivery will, of course, be promﬁt:due to plant/
distributor inventorieé. 8

As to market distribution, the pattern of éales‘shoﬁid follow
broadly those in new housding, with perhaps gréa;er‘cénsumér interest in
interior markets where mgrEle.has not been available. Ssales outside
the region into sécondary markets are also clearly possible.

‘Again; as in tile and furniture, & separate fireplace material.

- production 'line' may well be warranted by 1970.

Product Outputé Split-Face

The third Operatibn proposed for the project plant is a small

'split-face' processing unit. This product is esseﬁtially a narble

"brick', cut to random lengths but to fairly precise widths - ranging
2°1/4" to 5 1/2" to 7 3/4" or in equivalent multiples. The material

P I T T T Y ™™™




94

tstinstalled as in any standard clay brick, cemented by mortar;
-'The ‘prineipal uses of split-face (so’termgd because a rough slab
+ifis laid on its side and fed through a hydraulic splitter or guillotine
for face~cuts) are exactly equivalent to -those of brick: fireplace
facings, exterior walls, garden wall and patios, interior decorative
applications, and the like. The principal U.S. supplier'- Georgla Mar-
ble - reports annual sales in excess of $1,000,000 Which on -a per .ton
unit value basis would amount to close tou20,000‘t0ns.“Present dnnuel
‘sales of the material will not exceed 1,000 tons im the western G.S. due
to high freight rates (at $25.00 per ton) from eastern supply sources.
The market for split-face is unpredictable, for a useful breakdown -
of proeduction and consumption of standard brick‘products'(with which it
will compete) is not available. At a fully competitive price‘of $25.00
per ton f.o.b. plant for white‘marble'toﬁ$40.00 per.ton for coloured,
‘prospective distributors indicate substantial latent demand. The re-
commended volume of 4,000 tons per year is assumed to allow for produc-

tion increases toward potential- annual -demand of 20,000 tons.

Product Output: Crushed/Ground
| | The present consumption of marble in crushed.or.ground form in the
| region approximated slightly more than 100 000 tons in 1965 with a value
‘ of $1,500,000. The bulk of this consumption - 95 000 tons at 81, 300,000 -
was supplied by quarry-based suppliers within the region, all but a
:small part in crushed form.
| The remaining $200,000 was distributed between foreign imports of
coloured terrazo/aggregate material (less than $5 000) and eastern U.s.
'shipments of higher—value ground material These two product areas re-

Vol

flect supply deficiencies in the region.
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The -output proposed for the project is 25,000 tons per year with
an average f.o,b. price ef $12.00 per ton - or seles.value of .$300,000.
This output will involve little displacement of existing sources mithin
the region, but will be based rather on regional shortages.

- Crushed Products

The major market for white. crushed marble (in~a§gregete/terrazo/‘
granule form) is southern California, followed by the.San Francisco/
‘Bay Area concentration. Both_merkets arerpresently well served. As
project output would face higher freight costs-of»at least $5.00 per ton
to reach these markets, the latent oppertunities in California-mill be
taken - for the present - as essentially closed. The project ggg;gw*
-supply this market, but to do 80 would be obliged to accept plant re-
.turns of $8.00 per ton - a priee level that adds no contribution to pro-
ject profits gg;ggg,volume output isdunusually»high.°

For white crushed materiel, thetproject'sfmarket,is a triangular

wedge based at Las Vegas, Nev.: Portland, Ore.; and Cheyenne, Wyom. ¢
and including Salt Lake City,,Boise,‘Salem/Eugene, and Reno. While the
project will encounter competitors in many parts of this area, 1t will
tend to have a raw material and technical quality advantage. To ensure
{marketing feasibility, the price recommended is $10 00 per ton =~ screened
w‘sorted washed and bagged - or well below present f o.b. plent levels
\of $15 00 to $20, 00. By multiple screening for various sizes of products
to ensure maximum recovery (and maximum market range) the project should
be able to dispose of 15,000 tons per year. A part of this output will
probably be marketed outside the primary area. The product requirements,

are . outlined more epecifically in Section III

3

' In coloured material the project possesses a much greater market
’v\r:,’ #

N
1 f L B : e + YL
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advantage, competing against only one regional supplier (with rather
limited volume), imports, and artificially ﬁel%ured alternative mater=
ials. Moreover, per ton values are relaﬁivelylhigh, while production
.costs are only slightly greater than in white crushed (chiéfly, an
assumed higher per ton quarrrying cost which may not arise). Thus; the
project will have competitive flexibility. The dominant market will be
southern Califbrnia,.and saleé may be made thréugh distributors or es-
tablished white qﬁarry—based producers. At an avérage, f.o.b. prices
in the range of'$15.00 per ton are recommended} .Lateﬁt demand may wéll
~ be substantial, but initial OutputGShould bé held to 5,000 tqns per
year until successfulkﬁérket penetration is éecuréd.

Ground: Products

Presenticonsumption of ground marble products ié not possible to
deterﬁine and, in any e&ent, would be essentially meaningless. In the
ground range, marble is of value as a highly-concentréted calcium car-
bonate, in which it serves as an equivalent to limestdne.‘ For certain
qualities (i.e., brightneés, absbrp;ion), marble may be preferred, and
thus command a higher price. 1In thé;wgst, however, it will operate in
the '1im¢stone market'. Additionally, it may also be a substitute for
talc.

The best clue to the scope of the ground products market is found
in a U.S. Bureau of Mines study of mineral consumption by thé California
‘chemical industry, published in 1965 but based on earlier data.* Chemi-
cal firms reported’purchases of 11,000 toné of liﬁestone and 13,400 tons

of talc in 1960 *§principally for whiting, fillers and extenders in

* U,S, Bureau of Mines,vMineréls7for Chemical Manufacturing. A Sur-~
vey of Supply and Demand in California and Nevada, Washington,.D.C.
1965. B , : ' ' v
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iﬁﬁ%u%%§,zandfrubber."The usage applicable to marble may well have
\{‘iﬁ%@@ﬁh%ially'greater,' A consumption of sope 145,000 tons in uses
‘i tdachemicals was reported by limestone producers in 1960; and
@{3ducers reported a total of 10, 500 tons for paint, 12,000 tons
’ngéici&e manufacture, 3, 000 tons for rubber manufacture, and 1, 500

8 for toilet preparations (e.g. talcum powder)

bﬁﬁong the ll 000 tons of limestone consumed the breakdown by type

PE oooIws XALHE_LANDED EALHE.BEB_IQ&

hed 2,750 : $ 22,000 $'8.00
JuBgound 8,250 $249,000 830,00

TOTAL: 11,000 ¢ 271,000 $24.60

*mm e, ‘ -
:‘E? The value of talc per ton was virtually the equivalent of ground

. oRpebbii
"yﬁpestone at almost $30 00 - on the basis of 13 400 tons with a total

el gy
vfgflue of $397 000 delivered. The value range for limestone (delivered)

'xﬂaum R R R R
was $13 00 to $80 00 and in talc $20 00 to $90. 00 - While the freight

wimr} f; e :
cost component of 1anded price was from $3. 00 to $8 00 Thus, the aver-

plrogey 0
~age f.o.b. value will be somewhere in the range of $22 00 to $25.00 per

‘bagoxy o
ton. Since the bulk of paint/rubber/putty/chemical capacity is in Cali-

asHst | ael
fornia, and the present suppliers are located in the state, the project

R

- must be prepared to sell its ground output at an average price of $15 00
to $18 00 <per: ton.

Within the total ground calcium carbonate market (which in the west
89 éénsume up to 250,000 tons per year), scope will clearly exist for
- BpQQitons rn gnnual output fromhthe project. However, in asseSSing :

J ﬁe route to market penetration, some questions arise‘
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First, specifications tend to‘be fairly rigid, and are based on
the present suppliers' terms. In the U.S.B.M, survey,vEbnsumers,reported
that they required proof of successful use of a new supplier’s‘product.
This requirement may well be difficylt to meet, although in calcium pro~
ducts rigidity of pertiele size and chemical composition in the!grinde
ing process may overcome thie problem.

>Second ‘the market is diverse.' Fortstix companies reported pur-
chases of crushed/ground limestone, and fifty~four firms talc (with the
major firms in each group purchasing both materials). The~list of pur-
chasers is given in stle XX. It would appear that successful penetra-
tion of this market would require the services of a competent manufac-
turer's agent or chemicals distributor.

Third, there is the matter of product quality. In ground marble/
limestone value increases in proportion to the fineness of . grinding.
There is a minimum particle size, however, that can be achieved through
'dry' grinding - after which a 'wet' ball mill/flotation process must
ne used to achieve minute micron mesh measures. For example, the Cal—

‘cium Products Division of the Georgia Marble Co. at Tate, Ga., reports
an average f.o.b, price of dry ground of $12.00 per ton and wet ground
at $35.00. Typical U, S. average prices for ground limestone, taken |

from the 0il, Paint and Drug Reporter, were summarized as follows:

PRODUCT SIZE ‘ ~ PER TON F.0.B.
Natural, dry-ground, _ ' B '
air-floated ‘325 mesh - . 810.50
. Natural, water-ground 10-30 microns ~$.17.00 ~ $ 18.00
Natural, water-ground 0.5-10 microms - $30.00
‘Chalk, whiting ~ - 325mesh - § 32,00 ~$ 34.00
Uleratine - §117.00 - $167,50
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discussion is recommended, -
THE MARKET FOR THE PRO OJECT:  SUMMARY
tential consumption in the region. Why not a higher volume?

'grounds can be offered.f First the convetsion of marble from a 'pres-

tige' commodity available only to the rich - to a product available only

,.imports. i;his\displacement would ‘not be echieyed‘without-a;competitive

9

Given reéaoneble'capitdl costd, the ptoject‘should install'un integrated
crushing/dry/wet grinding unit for maxinum. per ton velues.

In entering the ground CaCO. market, it would seem highly desirable

3.
to secure the affiliation of 4 major national supplier - preferably
Georgia Marble, although the invitetion expreaaad by Vermont Marble to
discuss supply possibilitiee should eloo be pursued. At present limi-
ted tonnage of Georgie 8 ground range 1is entering the western United
States, deupite a $20 00 to $30 00 per ton freight cost handicap. This
volume at 1east establishou ‘8 precedent of usage; and an acoeptance in

the market. Given conformity to Georgia/Vermont proceuses and product

sizes, any such affiliation should be mutually beneficial. An early

The annual output volumes recommended fall in all cases below po-

This question cannot be anewered in pracise economic terms. ‘Some

v

to the rich - to a product uvailable to a wide range of the conaumer
ipopulation - will take time. It would be dangerous, in thd interim, to
"flood' the market and destroy the market bese that hae already been j‘j
jestablished. Second there is the position of tho exioting sources of
;supply, especially the Itdlians. ‘The west coast ﬁarket is increasing—
f'J,y important to the Italien marble industry, accounting for one-eighth

of ggl exports. Increaaed volumes would mean a masuivc displucement of
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Mattle on a price cutting basls. This battle could easily wreck the

pavket. .. . A et e
wﬁ;‘AbovenaLl,‘there,is the general principle that it is not . the volume

'afﬁsalesfthat.counfs‘cor the gross annual revenue), it is the rate of

profit. The size of the project as outlined in this report permits a

. .gatisfactorily profitable operation. When full output in any.preduct

area falls below market»demaﬁd, the opefation can be expanded wiﬁh re~

lative ease and little capital cost. It wauid»appearemmrendesirabie‘

.£0 -grow comfortably by stages than to~over—reachwthe marketuin the in-

itial years. |

There have been in the foregoing discussions a number of small but
intriguing market outlets that have not been raised. For example, candy
manufacturers and baking firms have traditionally pfeferred marble slabs
for rolling and mixing their products beﬁausé of the material's cool,
non-sticky surface. The region contains several thousand such estab-
lishments. Here is a nice 1itt1é market that can be developed"progfes—
sively./ In the crushed range, there is tﬁe '1anascaping"market, which
to the confirmed gardener may simply be a lazy man's excuse for not
planting grass, but which in certain areas of the region with high tem-
perature; low humidity, and water deficiencies makes a gfeat deal of
sense. A superior white crushed product can overcome freight costs to
selllwell in southern California/Arizona.

Finally, there is the unvarying criterion that all pfoducts selected
for output must be capable of standardization - in dimension, thickness,
finished size, colbur(s), type and usage; There is no profit to be made
in‘a.small mill 500 miles away from major markets in custom jobbing work.

There is, on the other hand, no mill‘in the world based on the concept
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of‘the;straight~r;n 'saﬂmiil'f—“uﬁrning'out, day in and day. out, with
minimum variations and macﬁine adjuatm@nts, products ﬁﬁat can be sold
- in velume. It is this straight—run“basis‘thaﬁ%makds pfiées from the
project campetitiQQ iﬁ«the haﬁkets‘ And.iﬁvis‘the‘Willingness of the
market to,takevtﬁese ﬁf§ducts dn:thisrpricg‘bdbts thatjestabliehea the
- market feasibility ofutha'prdjéctg.evcn}though«tﬁ?Qill‘rély to a great4
er extent on potential ratHer tﬁnn present cqniumpttbh.'

. The product range, annual volumes, and prices propeosed in this

T . Y lllil fned - e  pumas R

section yield an annual gross revenue of $2,400,000, The breakdown by

product area is given in_Table XXI.
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THE COSTS OF THE PROJECT

The previous sections, have established a viable location and a
Msatisfactory market opportunity for the project. ;This'opportunity,xhow-
v_iever, reets primarily on price - on the.relative‘cost;tovthe.consumer
‘of the project 8 products V8. competitive materials. [The question thus
arises as to whether the project can produce at these prices on the
basis of unit costs (including a,provieion tor net profit)? The deter-
Iminationjin this study is that itkcan,lprovided certain;conditions,are
met. These conditions havekbeen suggested previously, hut should be
noted here. | | | -

First, the project should undertake no custom work. It“should
produce to standard, pre~determined product types and dimensions, on
1ong‘productionjruns. The objective 1is volume output as a guarantee

to lov total unit cost. |
Second, the project nust be‘highly‘mechanized,‘substituting durable
equipment for labour wherever appropriate. Within the marble industry,
labour 1is the chief component of cost its cost rate tends to rise more
"sharply than those of other production ﬁactors- snd the lack ‘of. new
technology in‘the-induetry,hasreroded'labour-ssproduetivity.f The in~-
jection of a high capital equipment contentftintonthe‘project.will lower
”:varigp;g costs. o o SRR R

" Third, the production processaitaelfgmuetgbe'coniinuous,hsvstematic,
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and relatively free from interruption. _All machines (and all operations)
should operate at a high rate éf capacity; the varifous” processes should
be synchronized to prevent idlevﬁaching time;‘énd # systematic flow be~-
tween operatiohsaestablished. This process is necessary toireducevggggg
costs per unit,of_batputﬁ - |

There is no known marhle manuf#cturing plantbin,theﬁwqrid that con-
forms pre¢i§ely to thése éonéiciéns;' Yot;'éheéret1¢aliy; marble need -
notﬂbe>a 'high‘céstf prédﬁct, or one (aafiﬁ.lcaly orﬁﬁéftugal) that is
competitive‘only becauée low labouxfracés,Pﬂrmit hﬁn& operationa. éiven
rélative.raw material costs, the econgmics_of mafblé ﬁro&uction should
be no less favourable than in typicall1ndustfial‘céﬁﬁodities.(eag.,.
steel, pulp, petroleum produ¢£s$ where the total cost of convérting‘one
ton of raw material into finished'prodﬁct form runs well beio§'$100;*
The marble prgcggs‘iﬁself'ié essentiallyjsimple..‘All it involves ié
the.progressivé réducﬁieq of a block of marble into smallgrvand’smaller“
dimension componenta‘far final finighing - a ﬁrcdeés that conforms al-
most exactly to that of a sawmill, If a loé can‘be1bonve£téd‘cheaﬁly
into lumber, why not a block of marble into tile, furniture slabs, or
building paneis.** | o

For this‘study. it has been necessary top 'design' a mahufacturing

-

* By actual weight in finished form, one ton of floor tile or furni-
- ture/fireplace material will be worth at f.0.b. plant prices $374,40.
Waste and material 'loss' will oceur in both quarry and plant (al-
.though recovered for crushing), and may reduce glgggg;%g conver-
sion to 40 percent on a per ton quarried basis, or $149.76.

** The block is the equivalent of the log. Where in the sawmill ‘the
- 'head' saw slices the log into cants, the marble gang~saw cuts the
block into slabs. Each mill type has its edge and trim saws. The.
savmill 'planer' performs the same basic function as the marble
grinding/honing/polishing process, I ‘
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plant for the project - a design that 1s little more than a straight-
- run, mechanized sawmill. No new equipment (undeveloped or unproven)
is #équiréd, for ﬁhe essentiai éomponents are now manufactured.* Nor
‘is‘there anything revolutionary about‘ﬁhe system. It will simply apply
. techniques adopted in other industries that the marble industry has not
.yet fully imbiemented. _ |
| "The dsaign does not require a heévy capital cost. (about $60.00 @er

ton of‘annuél-output, and .a maximum of 40 perceni of annuai sales).

Nor does it involve a high labbur content - estimated»at&QS-pefcent of
EStél unit cost or a satisfactory 3 :-l capit@létoiiabour f@ﬁio. 'From
all present evidence, the capital/operating costs arising from this de-
- sign will satiafy the competitive raquirementa of the project. These
costs will be eStimated in this section, following an outline of the

marble process and thd-préduction requirements applicable to the project.

HE E_PROCESS AT ‘E 0J]

The making of marblq is a slow businass. Marble quarries painf
~ stakingly in the ground; saws tediously in thq block. It ;akasva five
man crew from‘twc to four hours to remove one block from its bed in
the quarry, and a large gang—suw,anywheré from one to three days to saw
it into slabs once it reaches the mill. None of the conventional (and:
more rapid) methoda of shaping basic materials - the shear, the band~
saw, the aoréh;/thevgiant circular saw -'cqﬁ be applied to marble, for

they will shatter it from impact. of fracture it from friétional heat.

"% In this qtudy. equipment from the Tysaman Machinery Co., Knokville,
Tenn., a subsidiary of Carborundum Corp, of Niagsra Falls, N.Y., '

18 specified for all dimension plant inatallations., This f£irm Ras
served (without any obligation) in the role of equipment consul-
tants to this study.
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Marble cannot be attacked. It cannot even be 'sawn' as the term is

known. It is an . abrasive stone, and it can only be.clt, sliced, or even

polished by wearing down.*.

The Block Operation

The process Begin;vat the raw material éourceypr, for the prpject,
the deposit. The technique is that of the guarrx‘-’typically; a term
that denotes‘an‘opeﬁ-pit‘ operation conducfed at deséendingllevels or
benéhes,vbut that may’alsd be applied (as will.be the caée here) to

underground block extraction and explosive blasting for crushed/ground

|
I
l
raw material.,‘For crushed material,’blasting igvthe‘most efficientv ]
technique; but ﬁﬁst be conductediseparapely from the‘bléck quarry to ]
avoid shock-wave’fraéturing in the depésit. For dimensibn matérial, a
great deal more time and care‘is required, for marble achieves maximum ]
value only when it can be'rem§ved in sound; wﬁole block form.

To remove a block** from the quarry bed, only one'device‘suffiCes.

This is the gquarry bar, a machine mounted on a ldmgvhorizontal bar,

equipped with a reciprocating drill (or drills) and a 'broaching'fbar,

ine, standing on the quarry bench, straddles the outline of the 'cut'

both of which travel along the length of the bar as required. The mach- ' | ]

in all production phases (quarry, gang-saw, trim saws, grinding/
- polishing heads), water has two functions ~ 'as a coolant, and as
a solvent to wash away the abrased particles., '

*%* The adage in the industry is that the bigger the block the higher [
- the per ton value. ' For the project this adage is true up to a point. ‘
~ This point is a block dimension of 9 to 9 .1/2' long, 5' wide, and ‘
- up to 6' deep - to form up td'lOOvindividua;[l/Z"xslabLs"(or 50 : i

% With the abrasive process, an essential corollary. is water. Used N

one inch slabs) eight feet long by four feet wide. These dimen- -
sions offer the most efficilent conversion in the mill, and should
be adhered to in the quarry wherever possible.
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(whether back or one of the two side cuts). The drills cut vertical
holes into the marble bed to make the back/side cuts, usually 1 1/4"
or 1 1/2" in diameter on 3" centres. The broaching bar follows the
drills, removing the thin webs left between the holee, until an en;ire
side is separated. Generelly,’the back 'cut' is made first, followed
in turn by the two sides, as the machine is moved (usually hqisted'by

a derrick) in each case.*

When the quarry bar cuts have been completed, one further incision

into the marble led ﬁust be made - along a horizontal line at the 'bot-
tom' of the blbck, From the 'faee’ to the back cut. For eafety in
avoiding material fracturing, this stage 1s generally conducted by hand~
using hammers to drill single bars‘in a parallel line, and broaching

in the same.manner;

When all four icete';have.been made and the block‘is separated
from its bed, it may be shifted or rolled by pulleys ﬁntil lines from
an overhead derrick may be.elung a:ound it for hoisting onto a flat-bed
truck:for hauling to the mill.

Typically, an efficient crew (five to seven men) can extract up

to four blocks of 20 tons each per shift. The dimension plant (includ-

ing the 'Split-face' unit) will require a supply of 64.tone of block

% Methods of extracting. Blocks that are ﬁeasible in ather stone in-
"' dustries are not applicable to marble. ~ For exemple, a 92" circular
saw 1s.now used to cut whole limestone- blocks from the ground, but
would shatter crystalline marble from' impact. An extended wire
~ saw (up to 300" in total length) may be used in granite, but offers
S noe cost/quality/speed advance in marble.‘ A number of experiments
have been conducted in the pre-split blasting of various stones.
The Colorado School of Mines, Golden, Colo., répotts that on the
‘asia of laboratory experiments on marble any. applicatioﬂ of this

"technique to the project quarry would probably result in total
failure.
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material per day, 250 days per year. Thus eupplx is.the equivalent of

@

three blocks 9' x 5' x 6' (the size'specified), or assumed to be within
the capacity of a single crew on a daily output basis. For a number

of reasoné, however, the project cannot rely on this rate of output:

The quarry will only be able to be operated up to eight.
months per year. In the remaining period, shutdown will
be caused by snow, cold or (occasionally) extreme heat.
Although snow and cold do not prevent quarrying operation,
their effect on extracted marble could be deleterious.

Not all material from the quarry will be extracted in
sound block form. A satisfactory rate of recovery is 50
percent in block (the balance in smaller, lower-value

~block or rubble).* Although the prvject is likely to ex-

ceed this rate, it will by no means achieve 100 percent
recovery and a part of the output (perhaps 35 percent)
will have to be crushed.

The output rate assumes surface or open~pit quarrying.

The project, however, will quarry a mountain face - ex~
tracting its white and white~patterned material from sur-
face into depth, and its coloured marbles by tunnelling
laterallz into the mountain side.** Thus tunnelling re-
quires 'underground' quarrying, a process that will be
substantially slower than surface quarrying.

Above all, there is the need to quarry with care. The
difference between a ton of marble in dimension product
vs. crushed product form is 1500 percent - or $150.00

per ton vs. $10.00. Except by blasting, crushed material
cannot be quarried economically, and while quarry 'waste'
will be recovered for crushed/ground by-products it will
add little to project profits. In the quarry, speed is

.a mueh less vital criterion than final per ton value.

% For example, this 50 percent recovery rate 1s reported (by Mr.
Spurgeon Hyatt, Executive Vice-President) to apply to the Long
Swamp Valley quarry of the Georgia Marble Co. k

*%* Readers will recognize a similarity in this process to that adopted
traditionally in the marble quarries of’ the Carrara district in
" Italy. The project's deposit (like the Italian, but unlike Georgia/
Vermont depoaits oecuring in depressions or. valleys) is, in effect,
a marble mountain ‘and will be relatively eesy and cheap to.
quarry.
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To guarantee a constant supply of 64 tons per day to the dimension
plant, the quarry during its operating season (eight months x 65 per-
cent sound block recovery) will be obliged to extract seven whole blocks
per day. Assuming a 2 : 1 ratio between surface/underground extraction,
three quarry bar operations will be required at any one time.*

As to the blasting operation, further geological advice is neces-
sary to determine the precise location, and whether the most suitable
(and economic) material lies on surface or underground. The surface
quarry is not necessarily the most efficient - impurities may be pre-
sent to a greater extent in the material: dirt and other substances may
have to be eliminated in the crushing/grinding process; and colour con-
sistency is not always possible. Whatever the type of operation, it
appears to be well within the bounds of cost tolerance, and capable of
supplying the crushing/grinding plant with the required initial 100 tonms
per day. Again, seasonal factors will arise and the output rate will
be closer to 150 tons.**

The equipment requirements for both block/blasting quarries will

be approximately as follows:

* An eight month operation raises a major problem: what to do with
the quarry crews during the winter? For an important part of the
quarry operation will be a steady, efficient crew that works well
together. During the winter, work can go forward in development
for the next season's work: underground block extraction may poss-
ibly be undertaken; or a part of the crew transferred to the split-

face or crushing plants (which can increase output during the per-
iod).

**% An underground operation is conducted by Premier Marble Products
Inc. at Lone Pine, and by Georgia Marble Co. (in both marble and
limestone at separate operations), the latter a highly efficient
project. Given underground operation, quarrying can be conducted
on a year-round basis.
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BLOCK = | BLASTING |
v Machinel N R Number Machine Number
Quarry Bars 3~ 4 , Blﬁsting ‘ 1-=2
: ‘ ” ‘ Drill Unit .
D k P
erric Loaders l~2
Flat~bed truck Dump truckv . 1-2

B

In addition, the cembiﬁéd*opération wilifreqhire a‘%ater;system
(served by wells or reservoir);'lightiﬂg pianﬁ} AQd compEéssor.i.While
accessible, the quarry site is_rem;Ved from ény settlemeht area and the
project will be obliged té‘providq'its owﬁ basig servfcéé.

For purposes of illugtration,-tpg‘naturé‘of the;qugrry operation

may be inferred from:drill core logs and is‘approximated]in~chart VI.

The Slag Opération | v e

‘ As the Block reaches:thgvdimeﬁéipn‘plant, it is lifted off.the truck
by an.oVérheéd.gantfy crane and éet &own in‘the block storage y&td;*

As requiréd, it 1s hoisted again and set lengthwise-on a block;ea;f,

and the cart is whee;ed under a gang-saw frgme. At thi§Cpoint, the
manufacturing process begins;v

| The function of the gang-saw is to slice the_bloqk intd-slabé.

The slabs may be thick (up to 4") or thin (down to 1/2"‘),',,"‘a1,‘;d‘t.he‘t:h:l.ck*i
ness is determined by éhe diétancé~at ﬁhich,thewin&ividual‘saw blades -

secured &t either end of‘the_gang-saw frame'-3are‘sef apart. Once. the

* As in a lumber sawmill or pulp mill 'leg pond', a block inventory.
1s required to guarantee steady production. In addition, marble
is avcompressed;crystalling-stone‘and'may‘be-aubject to internal
stresses and strains when 'freed' from the deposit.: Time should
be allowed (normally up to a month) to permit’any re-adjustment
of the internal molecular structure in the block, ' ‘
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block is rolled into place and the sgw blades set, the gang-saw is
Qtarted - moving rythmically back and forth across tHe length of the
blpck. The direction of the movement is horizontal, as the blades maké
vertical duts into the block, sawing from top through the depth to the
boftom.
The saw blade itself‘ﬁas no teeth serrated iﬁ its edge.‘ It is
ggﬁ a band-saw. It is simply a piece of alloy steel - from 16' to 20;
‘long , 3" or 4" wide, and up to 3/16" thick - touching the block on
the blade, but one of three substancés: |
(i) Diamonds 'in the form of individual 'teeth' attached.to
the blade, rubbing back and forth against the marble in
the groove, with excess heat from the friction moderated
by a constant flow of running water.
(ii) - 8ilicon carbide, carried in solution into the grooves be~

tween the slabs, acting as an abrasive through the press-
ing action of the straight-edge blade against the material.,

(141) Sand (or silica sand), used in the same way as silicon
carbide, as an abrasive substance in solution.

For speed, diamond sawing is by far the fastest method; sandthe
slowest. For.prescision, all three methods yield tolerably even cuts
on both faces of the slab. For thickness, diamonds are restricted to
slabs 2" + in thickness: the diamond saw aétion is a straight horizon-
tal notion at faster speed, and no method has yet been developed (or
is in prospect) by which the blades can be tightened for adequate ten-
sion and straightness in saw-cuts to the fréme for thinner slabs. For
slabs 7/8" (énd certainly for 1/2" thick slabs to yield 3/8" tile ma-
terial)b silicon éarbide or sand (with the gang~saw frame,mo?ing in a
'swinging' motion) is'éssenfial. -

At the project, the diamond method may be used on the split-face

unit for répid, straight, low-cost sawing of 'bfiqk'. For the dimension
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plant. output (tile, furniture, fireplace.material), the silicon carbide

method is recommended‘forwi;s greater speed. The relative speeds are

as follows:

RATE OF CUT
METHOD PervHour.' » _Per Block»
Diamond KLLEEYALR : 24 hours
Silicon Carbide , l1/2" - 2v 48 hours.
Sand ‘ 1/2" - 1" 96 ‘hours

When the block is 'sawn' through, the outcome ‘{8 a set of parallel
slabs, smooth on both faces, but jagged around all four edges.; The
‘cart is wheeled out of the gang—saw through, end the. slabs hoisted by
overhead crane onto storage racks until called upon for conversion in-
to finished product form. In the meantime, the gang-sav is re-adjust-

ed (if necessary, the blades are also replaced or turned over), & new j
’block is wheeled in; and the process starts agains. | l

Typically, geng-saws are installed side-by-eide*in a long shed or

building, covered by a roof but open at the loading side to permit ﬂ
' block 'feeding' by the crane, ’Since the sawing,of.the block by any
_method will take a minimum of 18 to 24 hours, theyggpg—saw unit will

operate on a three~shift basis. The gang-saw requirements will be. as

follows:
R Slab - |
PRODUCTION UNIT Thickness Method =~ Number/Gangs .
Floor tile Y/ - Silicon 5
Furniture/Fireplace 1" Silicon 3
Split-face . 2 1/4" Diamond 1
TOTAL: ' e 8

Additionally, the gang-saw(unit'will require.replacement components
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and supplies. Among these: silicon carbide blades require turning

every block, and will wear out after two to three blockst Gang-saw blade
'dogs' mey have to be replaced once a year, whilevthe basic machine
normally lasts up to 40 + years. Finally, silicon carbide abrasive

must be purchased in quantity. While reeirculated during the sawihg/

abrasion process, each machine must be charged from time to time per

block. The costs of these 'expendables' is raised shortly-.

The Finishing Operation

The marble slab is the equivalent of the sawmill 'cant', and must
be edged, trimmed, and surface finiehed-for‘finai use. These operations
are carried out in the manefaeturing or fingéhing eegments of the pro-
ject's dimension plant, " | |

While the quarry bar and the geng~sa&‘are traditional tethods (and
have not been euperceded in efficiency by any alternative process), sub-
stantial teehnical adVenceé haye been made in recent yearstin finishing
operations. Tﬁo pieces of eqﬁipment have occasioned the principal break-
throughs:

First the diamond circular saw.,

Second, the automatic grinding/honing/polishing line.

The circular say'(like{the gang-saw blade) no teeth. It is a
round plate of alloy eteel to which diamond teeth are affixed. It is
a fdnctidnél deVice Beeause Matﬁlevin slab thicknéés (to 2") will saw
comparatively rapidly - from 12" to 240" per minute’ depending on thick—
ness - for trimming and slicing. Moreover, on wide slabs, two ot more
saws may be‘used\to‘make parallel cuts simultaneously.’

The automgtic line consists of a long, enclosed conveyor unit on

which are mounted a series of cylindrical 'heads' - normally nine, with

¥

R .
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three faced for grinding, three for honing, and three for péliqhing.
The slab is inserted at the grinding end, and Erévels‘il a uniform speed
‘through the unit until it émefgeé in finished form at the polishiﬁg end,
The rate of throughput varies, but will be taken at 18" per minute.

Both operations are completely appropriate to the 'design' of the
projectrfor theiy benefits (or sévings) in speed, inérease in rate of
machine capaéity,'aﬁd reduced labour/handling éosts.A Moreover, it is
the integration of these units that affor@s the opportunity~to the ?ro—
ject of instﬁlling a plant that will meet fully the requirements of

competitive production costs.

The Present Process
Any comparison with present finishing processes in existing U.S.
marble plants is,unfair as the oﬁeration (éven in the most éfficient
mills) has been geared to‘custom.'strucﬁural' oﬁtpﬁt; and the projécﬁ's
- plant‘is'designed exclusively for standardized production. Neverthe-
less, for the project a compariaoﬁ may be valid. The presentAprOCéss
may be summarized as follows: |

(1) A slab is lifted off a storage catt by overhead hoist
. and placed by hand on a saw table. ' ,

(11) A circular saw (normally operating on the basis of one
at a time) trims off the rough slab edges, one side at
a time. The slab is turned manually at each 'pass'.

(111) The saw unit then cuts .the slab into pleces of pre~deter-
mined size (i.e., panels to length and width as specified
by order), on the basis of maximum possible recovery.

(iv) The finished~size pleces are loaded on carts and wheeled
‘ to a grinding unit. This unit consists of a cylindrical
head, powered by machine, but directed by hand control .

over the surface.

(v) The ground plece 1s moved to a honing unit, operated on. .
 the sane principle. ' T TITUE = E

[ERv gt
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(vi) 1f specified, the honed plece is moved again to a similar
polishing head machine,

(vii) The polished piece is stored for packing or crating to
: order shipment.

In certain installationsh* an automatié'line.mayibe used in place
of individuél grindihg/honing/polishing hea& machineé. Evenithough
the structural proceas permits thévuse of less than 25 percent of line
capécity, the unit represents a major gain in efficiency. The diamond
circular saw unit achieves a slightly highef‘capacity, butgthe‘hdhbin-
ing of several;hpefatibh3~on one unit (with the attendant handling of

the material) necessitates‘Subatantial idle machine time.

The Project Progess

The project deaign converts the major operations of the finihhing
process into three stages.

First, a diamond circular saw (called the "trim saw ) will be used
to trim the rough slab edges. There will be two motions or passes
through the slab the firstvlengthwiae, cutting the two sides tp exact
width of the autoﬁatic poliéhiﬂé line (abhut 49"‘for the tile line;
about 25" for the furhiture/firepiaqe iine); the second requiring a
turn of the slab 90° to permit‘tw6 saws to~tfim the edges, ahd»the

third to slice the slab into two smaller slabs roughly 4' x 4' each.

* For example, the Tennessee Marble Division of the Georgia Marble
Co.; Knoxville, Tenn. This mill undertakes structural work, but

still runs individual pieces or panels through the line. Certain

problems arise that will be eliminated in the project's design:
when the piece is less than line width, it may shift and grind un-
evenly, or have to be run at slower speed to ensure uniformity:
alternatively, tWo pieces may be run through side~by—aide, and
may knock together and '¢chip'. Even so; d substantial cost sav-
ing 18 reported.

e
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Second, the automatic line will»receive-the trimmed slabs which
will have been cut to fit the line width guides (whether 49" or 25"y,
The various heads will finish the surfeces in -‘turn, running at.a uni-
form rate throughout. .
Third, e‘eecond diamondﬂcireular saW-(oelled“thei'eizing saw')
| Will-cut'the,finished/polished slabiinto precise product size =~ oper=
ating with up to three parallel Baws at a time, . Thus, a 49" x 49" slab
will be reduced in two 'peeees (requiring a 90° turn in the interval)
inte 12" x 12" tile - first 1engthwiee. then widthwise, the difference
in the dimension accounted for by the thicknese of the saws themselves,
causing a certain removal of material.

These three operations will eomplete the tile menufacturing pro-
cess. They will be folloWed by the loading of sized tile onto a con- '
veyor belt for inepecting, grading, and packing., When packed (normally,
10 tiles to a carton, or 100 sq ft > the output will be transferred
by fork~lift truck to the inventory/ehipping eree of the mill. In the
furniture/fireplace line however, one further proeese is required -
the grinding end polishing of the edges.v Again, thie proceee mey be
undertaken in a single unit involving gritting/honing/poliehing heade.

In addition to this beeic procese, a further 'improvement' will
be adopted in order to achieve precise thiokneee of all product out-

- put by means of two~side grinding. Marble oannot be ground from under-
neath (a roller or. head will travel unevenly aeross‘the lurfete, and -
be corroded by the conqtant flow of weter)g end an overheed proeees
muet be. used. Thus, the eleb will enter the line ’bottomrfirlt', be
ground and then turned over by a reiaing/lowering*devioe, to be ground/

honed/polished on the top side. The. additional coet (lese then two

.
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cents per sq.ft.) iglextremely moderate, and represents a major géin

in product quality, parpicularly in\terms of installation cost.*
Equally crucial is the trimming of thg slab.to‘ggggg‘polishing

line width. The precise width will be élightly less than 49" depend-

ing on the thickness of the circular saws recommended by the equipment

supplier on the 'sizing saw' unit, Whatever the width, it caﬁ be built

to\Speclfication to prevent slippage, uneven surface finish, and ;hip—

ping.

The Project Process: Advances

As suggested, thq project wiil be unable to make ény meaningfﬁl
advances (At;this stage of industry technology)‘in'either‘quafry ér
gang-saw operations. The chief coét redu¢tions will ocecur in the manu-
facturing/finisﬁiﬁg‘pﬁases,'as ngﬁed.i In this operééibn, chipping/
breakage will be largely'(if not completely) préventeﬁg'laboui handiing
between operatiéns will be reduced to a minimum; and machine capacity .
operating rates will be increased dramatically. |

As examples of this last advantage:

The automatic polishing line will operate at or about.loo percént
capacity. Travelling at 18" per minute, one slab siilyfollow another -
butt to butt - while the machine is in operation.

The first diamond unit - the 'trim saw' - wiil.operafe,at 80 to
85 percent capacity. There will be a certainktime loss in 'turning'

the slab on the table the 90° required becWeeh the first and second

* On the basis of known installations, it will be virtually impos-
sible for the Italian marble industry to match this thickness
precision. To do so, it will have to mechanize, thus losing a
part of its labour cost advantage. .
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'passes’. ‘Loading'andvunldadiﬁg”tiﬁe will be reduced significantly by

PERS §

a device proposéd by the equipment édpplieré} a secofid slab table.

Thus, while the trimmed‘sléb (on itsiféblé)’ié being wheeled the few

g 1

feet to the automatic gfinding/polishing line, a second taﬁle contain~

ing a new rough slab will be set immediately in its place. The addi-

J?

tion of this second table is reported to be the equivélent of 60 per-

fia

cent capacity of a second diamond trim saw unit (at present industry
efficiency standards). )

The second dismond saw unit - the 'sizing saw' - achieves effi~
cliency gainq throuéh the use of_ﬁp.to three parallel saws, reqﬁiring
two 'passes', and interrupted only by a 90° turn of the saw tufnﬁable
(the two slab tablg system need not be used here; a self-locking turn-
table is faster and more efficient), As with all operations, the sheer
weight .of the mate:iély(each floor tile 12" x 12" will weigﬁ 5.3;pounds),
and the use of water functioning in,Part as an adhesive will 'hold'
the slab to the tﬁble«gven after_ﬁhegfirst 'pass' is made, aseiéted by .
edge guides. |

Even in the final stage of the furniture/fireﬁlace process ~ the
grinding/honiﬁg/polishing of edges - the system is essentially mechan-
ized, and the inéividugl piece or slab may be.turned or adjusted auto-
matically along the line to eliminate manual labour,

A simplified plant 'design' is set out in Chart VII. Equipment

requirements are noted on the chart.

Gl Sk $ dii NS SRR Bk NN AR e

The Split-Face Process =

The recovery of split-face brick‘(bti'gphlar'vindicating & rough-
D . . . o i B P o P

face dimension marble stone) was pion§E;ed by Gebrgié>ﬁarbie’éb,an,outa

let for reject blocks from its base quarry. The process is egssentially
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simple, and will be,duplicated at the project, The stages are as
follows: - N o

First, the rough block (usually of uneven or smaller size) is : §¢
mounted on‘a,diamohd gang-saw, and cut into slabs in multipies_of |
2 1/4" - or 2 1/4", 5 1/2", and 7 34",

Second, the slabs are laid flat and fed through a hydraulic split-

ter or guillotine which splits off a length of solid stone. = 11

Third, this length is trimmed to random ( but.manageable) size
and fed through a facing unit that rough smooths the face, The‘in? il
dividual 'bricks' are then .stored for bulk shipment.

The unit is extremely low in tétal,capital cost (about $7.50 pér 

quarry waste atAé value double that of crushed/ground material.

; ton of annual outpht)vaﬁd'reprgsenté.a;cheapvbut effective outlet for jf
The Crushing Operation |
For the project, the model for the c:ushqd/grouhd»piant is again
a Georgia Marble installation -~ the Nelson, Ga., piantfof itq Calciun '
Products Division. The precise size and features of .the project's |
operation cannot be proposed until a detailed market evaluation for
dry/wet ground products 1s carried out in concert with a 'major' sup-
plier (e.g., Georgia or Vermont). |
The crushing plant'wiil consist of jaw crushers, screens, 'wash- ,3
i

ing' units, hoppers, and bagging machinas. ;rinding is carried out

in ball mills with the wet mill' adding water grinding, flotation

-,units, and drying kilns. For projgct output of 25 000 tons a year in-

itially, mill throughput will average oﬂly 100 tons per day. In view f

of the low capital cost . 1nvolved (about $10 00 to $l2 00 per ton of
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annual output), production may be concentrated during fall. to spring

monthe to permit off-season work for quarry employees, «

Given this;operat#ng besis,'evplant;cepdcityﬁin excess of 100 tonsv
per day (eight hour shift) would be.required, ~Ag market development
efforts and regional growth are likely to permit a substantial ingrease
in annual crushed/ground output by’1970;.inetaIIEd capacity of 250 tons \xf
per day is recommended. The capital cost (about.$10.00 to $12.00 per
ton of 1nit1e¢uamnumlfoutput) will ‘8till be sufficiently low to warrant
ecqnomie‘production"on@arfirst~stage>basier

For project engineering;<the,eritical~factorvwill not'be nerely
the size of plant but the degree of fineness or mesh size for each pro-
duct-type. Full data supplied by Georgia Marble has~beenwp;ovided:to
the client, The‘pertinentvfactors:are;suﬁmarized for crushed products

in Table XXIII and for ground products in Table XXII A.

THE LOCATION OF .THE BRo.iE T
| An importént influente on project eosta‘(andftndeed~ecenomice)

’will‘be thellocationtof the various operating units. The choice of
location will also integrate the basic units into a functioning ‘enter-
prise, and shouldfbe‘ettempted on a 'least cost' .basis. This basis
must take into account the following factors:

(i)J.The*site of the quarry, or elternative<raW*material sources.
- (1) Transport costs to established industrial centres: vs. the b

cost of establishing and servicing plant facilities as 4

the quarry site, = -

(111)  Market distribution and access to principal market areas
for the project s finished output.

(iv) The determination of sites 1n eech case that most econom-
- +"ically permiti the gathering of the: various production fac-
tors (i.e., raw material, labour, and plant supplies/ser- ‘
vices).
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These matters are discussed briefly below.

ng-Material Supply

The foundation of the project is its marble deposit. While it will
be suggested that the project may possibly be feasible without ‘a cap-
tive raw material source, the ownership of thg deposit will give a major
asset ‘to the,entepprise‘and offer (assumingvappropriaté geology) the
lowest block costs on a per ton and per upit basis, | |

ﬂ Although the deposit is situatéd in én uﬁpqpulatedvarea, it 1is bp
no means inaccessible; An important state highway is:locatéd seven
mileé from theisite at Boone Springs, Nev., and a basic road‘system to
the deposit is already installed. Moreover, the deposit i§ situated
oniy 36 miles (acceésible to road) to the nearest rail point at Currie,
Nev. Nevertheless, there’isino_established settlement within 40 miles
of the property and the nearest incorporatad/ihdustrial centre is Ely,
Nev. -~ a distance of 73 miles away.

This situation is not uneconomic in terms of transport/servicing
costs, but cannot be regarded as ideal. Typically, the most,economic,
marble operations are located at or near an established municipal area
(frequently close to an important métropolitén'centref; involving low-

cost transport to integrated manufacturing complex.*

* The Vermont Marble Co. operations at Proctor, Vt. were founded in
the previous century on its high-value quarry, and a townsite ex-
panded and developed as a result, Even so, the general area was
already well settled. The Georgia Marble operations. at Tate and
Nelson, Ga., were furthered by established local agricultural/lum-
ber settlement, and in any event are located 50 miles from Atlanta,
Ga., the major business/financial centre of the U.S. South-~East.
Similarly, marble plants in knoxville, Tenn., are based on deposits
located within 15 miles of the metropolitan area. The area in
which the project's property is located - the boundary of White
Pine and Elko Counties ~ is mountainous, unsettled, to a large ex-

tent barren, and occupied only by small ranches and the occasional
very small-scale mining operation. Without ready and installed

access to road/rail favilities, the location would be extremely
unfavourable.
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Yet, on all present evidence, the overvhelming probability ie that
the deposit must be quarried. The reﬁsons are not‘defensive, but rather
poeitive. The fact remains that the deposit may well be unique in the
western United States region -.in terms of massive tonnage, grade, qual~
ity, colour range, and low quarrying cost. These advantages are so
greet as to more than outweigh the cost of transport to an efficient
manufacturing site. o

Why nOt eatablieh a nanufacturing complex at or near the quarry
site? This possibility Was advanced by the client and studied. What
1eads to its rejection is the sheer cost of establishing a new town-

site for some 400 persons, on the'fdliowing‘basis:

SEGMENT - ' I EQMEEE o

Direct employees L 100
Employee dependents ‘ 250
Indirect workers/families 30

TOTAL: - 400

-

'Fromvcomperative»examples‘obteinedkfrom_thezNevada Department of Eco~-
nomic Development, it is epparent that the project would be obliged to
beervthe mejork(if.not.thebfull) cost of housing, roada. services, and
a part of educetion/heelth costs, On knownvtownsitee established b&
major mining companies in Nevada, it is evident that the minimum. popu-
lation size to permit aconomic inveetment and the recovery of- cepital
costs is 2, 000 persnns,, For the project,fthewaseumed cost would be
not leas than $2, 500 000. A size of 400 peroona is not eufficient to
permit any reaaonable ratio between direct/indirect em@loymnnt (nor~
mally l 1. 25 plus families) as. commerciel/servmce facilitiel would

Q

find the eonsumnr mnrket too acant for eeennmicnoperution. Lffné

il Lo
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In contrast, the transport cost.to a manufacturing plant site at
Ely}wogld involve: >

73 miles x 2,5 cents per ton mile = $1.825 or, $1.83 per ton on
the basis of self-owned trucks. Given the apparent soundness of the
deposit material and its intrinsic value, this'toét‘éan be“feadily
absorbed. | . | |

Nevertheless, a captive raw material supply 1s not nééeééarily
essential to thé féaaibiiity'of-a ﬁAﬁgf&cturi£g operation. It must be
remembered that the iggiég of’tﬁérbroject's?@iﬁéﬁéion §i§nt‘wii1 per-
mit low-cost operati@ﬁ (on an equiyaleht f.a;b; piicéibaéié,about half
the present Georgia/vérﬁbntlevél bn floor'titlé). Provided the plant
is situated outside:th?gﬁigh-CGSt ﬁetropolit§nCélifornia ared}forila-
bour/tax/service cost\réductiohs, 1t can witﬁété#&'raw ﬁatefia1'cbsts
of as much as $40.00 Q‘$45;00 ﬁer ton.“ A ibcétion'in‘Réno, Nev;;‘ﬁight
well permit the eéono&iégg&theringjofbloék éu?pliéé from ﬁ;S}’doﬁégtic
and'foreién import sources. As this hiéher‘fﬁw ﬁatefiél'coétzéill.ﬁe
viftually double iénded costs at Ely from Ehé depdsit; thisUéltefhétive

1s raised only 1f the deposit is found unsuitable.%

H

* This basis for the project rests solely on its comparative produc-
tion costs. The raw material cost to the dimension plant from the
quarry (gross) will range to $25.00 per ton. A part of this tost,
however, will include amortization of quarry development: the 'pur-
chase' cost from its present owners; annual property taxes on the
basis of 'met proceeds' from the quarry; and per ton royalty. -

It may well be possible to purchase blocks from.a number of sources
(including quarries in the region that may be. expanded or re-acti-
vated) on a fixed price contract basis. If the deposit is unable
to meet the full supply requirements of the project, its output
may.be supplemented from other sources on the basis of $25.00 to
$30.00 a ton plus freight. Even with higher raw material costs,
the project would still_operate‘at.aureaaonablg,profit,in,;he '
dimension field.
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Given all known present factors, the deposit should be developed

for quarrying as rapidly as possible to form the raw material base for

the project.

The Dimension Plant Site

The major operation in the project (accounting for fouréfifths ‘
of total annual finished value) is the dimension products plant. Its
economic location is thus of crucial importance to project profitability.
Three sites ‘were assessed for this plant'

(i) Salt;LakeMCity, Utah,
(11) Reno/Sparks, Nevada.
(111) Ely, Nevada.

As an industrial site, Salt Lake City offers the largest metro-
politan centre withinsreach of the project: an excellent;rsil/highway
transportation network' and fanourable iabour/tax/service costs, It
is located, however, 175 miles from the quarrry site, requiring trans-
port costs for raw material of $4, 25 per ton.. While this cost could
be tolerated, the direction of movement would be eastward - away from
the major coastal consumption areas - and finished product-lsnded costs
in these areas would be correspondingly highet. For this reason, this
site was rejected.

The second site - Reno/Sparks ~ 18 a fapidly growing distribution/.
industrial centre, based on convenient access to major market areas,
and furthered byfan extremely'fevsurable state taxation structUre. It
lies more than 300 miles from the project, however, an extreme distance
for overland raw: material supply, and would require additional trucks
because of extended round-trip ‘times. If ‘the project were toddepend

only partially on blocks from the deposit (securing the remainder from
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eastern, reglonal; and ihpor; sources)xthérelisklittle question that
Reno would be the recoﬁmended gito, - Glven the prhoonp projoct.désign,
this site was also rejected.
_ Thé most economic‘sitekis”Ely,_ Several'factors enter into itg

selection? | | |

First, it is reasonably close to the deposit., A 146 mile round
trip (requiring three to 3 1/2 hours) on a good paved highway adds
- supply costs, bqt‘not to;any qerioua extent. No_other»incorpordted
municipal qreavio avoiléhle Withinggny‘shorrer range, | '

Second, it offérs an officienr gathering point-for production ser-

vices. A pool of industrial labour exists (the result of a stable and

'huge operation of Kennecott Copper COrp. on which the community is now
based). Water, electricity, and municipal services are readily avaiﬁ-
able at reasonable cost. And social capital expenges (e.g., schools
and hospitals) have already beehvmotlby the existihg‘population,'l

Third, the site‘possesses‘supérlor trgngportotion facilities,
While the only rail line (the Northern Nevada Reilway, a subsidiary of

~ Kennecott) runs northward and is_not_feasible to the project, the ship-

ment of finished prpducts will in dny event be ﬁade by road.  Here the

location is‘ideal Three main arterieé extend from the community§

(1) West to Reno, then to San Francisco/Sacramento, or north
to Portland/Seattle.

(#1) South-west to Las Vegas, then to Log Angeles/San Diego,
or south to Phoenix/Tucson.

(iid) North-east to Salt Lake City, then east to Denver, or
branching off to Boise.

Indeed, to reach thévmojor éoastalhmarkets, any outpuﬁ from the qﬁérry

itself would have to pass ﬁhrough‘Elyrenvroﬁté.'
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The cost of production services (i.e., water and'electricity) are
moderate, and ample water from the municipal System‘i; available to the
project. The cost -of labour was reported earlier (see Section I), and
will be developed on an operating cost baéis'shortlyQ There will be
no property tax as such on the dimension plant - either-fof land or
building. The quarry, however, will be 'taxed' on the baéis of a:frac-
tion of its amnual net proceeds. Given the rapid growth rate of the
State (and the corresponding pressure that will arise from expanded
municipal services), some form of pfOperty tax may be fequired within
a few years, and for safety will be”iﬁcluded in the Section IV'financial
analysis. | |

"Basically, a location in Ely yields‘the tax advantages of Nevada;
an efficient sﬁipping point; and a basic labour pool., Moreover; there
is little doubt that the project will bé welcomed in the community.

Ely i1s a 'one industry' town, concerned with broadening:its economic
base (even: though Kennecott has assured the‘community of a long term
enterprise), and has experienced a static rate of population inéféase
over the last decade. Thus, it is antiéipéted (by-state dfficials) that
the community will give the project every co-operation. Nor will the
dimension plant be likely to be the only 'mew' industry. A promising
0oil field (with five producing wells already drilled) has been developed
in the-vicinicy,,and,new mining‘prpjgcts are upder:cqnsidgration. This
hopeful climate will be useful to the project..

Some community statistics and local costé\are givén in T&Ble XXIII.
The.Ac;egge suggested for thqkprgjec; by the‘Ngvadé quargmgnt °f:E99"
nomic Development is outlined in Chart VII,

- It should be noted here that the 'split face' unit is likely to be

1
N
1
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an‘edjunot of the dimension plant{;and‘the seme.adventages noted eoove
will apply in its oase as well. As:to,tne acreage that should.be pur-
chased, the low present tax/land‘oosts:(from $200.00 to $500.00 per .acre
unserviced) permit eoqnisition for‘futurevplant_expansions. The mini-

mun purchase recommended is 10 acres.

The Crushing Opegggion‘Site:

Some uncertainty remains as to the most economic site for the crush-

ing/grinding planty-_essentially'ss the composition (snd reletive per_
ton»valoesllof‘prOject output. A raw material supply distance of 73
miles to an Ely operation involves a freight penalty of close to 20
percent on low-value orushed output, Qn;thepother hand, the installa-
tion of this unit at‘or:neer the quarry presents diffioulties inuhousing.
or transporting crews. and in. seasonal operation. |

For the present, an Ely location will be tentatively recommended

for the major unit. As the instellation of a pilot' crushing plant‘

at the querry is proposed (to utilize waste marble material- during quarry

development), it may. be useful to retain this unit at site for operation
during the annual quarrying perlod, while higher value crushed products
(e.g. coloured éggregete/terrezo) and ground output is,processed'edjan
cent:to the dimension plent in view of region-vide'distribution.
These matters should be assssbed in more detail following negotia~
tions with prespootive affiliates or distributors in this fiold *
Assuming the foregoing pattern, the basic geographic struoture of

the project and the transportation network it woutld adopt are outlined
in Chart VIII. |

1

o By Mutuel egreement With the client, the qusstion of . hegotiations
was deferred until geological/engineering work is'completed.
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THE CAPITAL COSTS OF THE PROJECT

A

The estimate of this report is that ‘a maximum capital expenditure
of $1,200,000 will be requiredﬁ%o establish the project. This sum will
cover all costs of- quarry development and equipment (including an in-
itial 'pilot' plcnt); the land, service, building,ﬂéquipment,'and in-
stallation costs for thcldimcnsion plant; and the houéing/qu¢ppcn;v

~for the crcshing and grinding plant.

. : Vot
The distribution is as follows: , ’ "
UNIT . ImM. | AMOWNT | TOTAL
Development exp. |  $200,000 . '
QUARRY - . Quarry equp. : 75,000 |  $300,000
Pilot plant. : 25,000
C . Land/building $200,000 |
DIMENSION | Equipment cost ' |-~ 400,000 [  $700,000
Inagnllation _ 100,000’”« : ‘
v Housing/services | §$ 50,000
CRUSHING ‘ Crushing unit 75,000 -$200,000

. Grinding unit ' 75,000

In these estimatea;aquarry»chelopcent expehses,inclnde gll initial
outlays- for the project (e,g., incofporéficn, administration, studies
and reﬁorta, and option payments); the‘land/service-cost.is:consolidated
under the dimension plant as is the split-face unit; while the crushing
vplant/assuhes‘a complete processing unit.

Further initial outlays wiil be required to operate the project..
'1n‘thc,form‘of’working capital reserves. This out;ay ﬁust/be suffic-
ient. ta: | | |

(1) Permit the building of a block inventcry from the quarry,

equivalent to at least two months' plant supply in the
project 8 colour range.\

k(ii) Allow a reasonable run. 1n peried in the dimlncion cper-‘

it
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1
ation (and,’ if necessary, the crushing/grinding plant as ‘?
well) up to three months, during which time some finished ‘ﬁ
inventory would be accumulated. » ;‘W

|

i

(i11) Provide for the acquisition (by purchase, lease or con~- : I
tract) of trucking services for shipment of finished pro-
] ducts to market outlets, perhaps on a lease/purchase plan.

\
|
(iv) Undertake essential sales and promotion/advertising pro- 1»
grams in the development of the project's markets.
‘ T |

(v) Meet debt service costs accruing from borrowed capital, . |
by capitalizing debenture/bond amortization up to nine |
months, and depreciation for three months, whether these f
sume are actually paid during the period or not.

These expenses involve a maximum outlay of $600,000. The distri- iH

bution is broadly as follows:

AREA , COST ITEM BASIS AMOUNT TOTAL

) ,z]’
: - — T - il
Block Inventory 3500 tons s 87 500 ' H”
. S : @ $25.00 - R ' |
QUARRY - : $100,000
Crushed Inventory 2500 tons ,
@ $5.00 $ 12,500
| Run—in’Costs : Three ﬁonthéi$150;000
equivalent
PLANTS | Finished Inventory| At cost, net| $250,000 | $500,000
of above
Debt Service S Interest @9
months; dep.| $100,000 . |
@ 3 months. il

U
The total initial investment in the project will thus by $1,800,000. ﬂ

The elements of capital cost are cited briefly. , |

Capital Coéts:"Quarfy

The deposit at present is little ﬁdre‘thén an;undevélopéd.mound of
marble,'concéntrated,in two masses,  As a viable raw ﬁa;erial,supplx is

basic to the'enterpﬁise,‘the déposi;ﬁmuét,Be'cQﬁve:te& into a working, ]

efficient quapry. A number of consecutive steps are involved.
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First, further geological work should be conducted to locate spe~
cifically and block out the highest and most economié ¢rades of marble
in the deposit. While some considerable -diamond drilling has already
been undertaken, thiénwork‘should be supplemented to cdmplete the in-
vestigation.* Other work as recommended by the project's consultants
should be pursued.

Second, once the segments of the deposit selected for}extraction
are blocked out, the necéssary surface blagting or material removal
and any required underground tunnelling should be undertaken. In the
case of white (and white patterned) marble, removal by quarry bar at
the outset may be most feasible.

Third, the block quarry‘is developed in a seriés of;benches; with
sound material extracted»and held for block inventory. At the same
time, the crushed material quarry is also developed. This operation
necessitates the purchase of quarry equipmént (including Quarry bars,
derricks(s), compressor, diesel plant, trucks, loaders) and the instal-
lation of a water and electrical system. |

Fourth, since the dimension plant will take‘up to six ‘months to
complete and the crushing/grinding plant perhaps an equivalent time,
the installation of a 'pilot plant' at the quarry site is recommended.
This plant would consist of a small crushing unit’to‘process white mar-
ble rubble, and a gang-saw unit to convert selected blocks into slabs

for further manufacture into market samples. The samples may be,madg

* The diamond drilling program is not complete, and is confined

~chiefly to one segment of the deposit. Moreover, the drilling
was not conducted for marble, but for silver, The remarkable
range and quality of the marble in the drill cores extracted sug-
gests the desirability to the project of undertaking futrther ex-

ploration on the single ground that the deposit may be even more
valuable than is now assumed.
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elsewhere by arrangement, or a small trimming/grinding/polishing unit
installed at site. Thus, crushed products would” move onto the market
immediately to earn some return to the project, while the market devel-
opment process would be 'telescoped' with the production of product
samples.,

Moreover, the quarry is taken as the bearer of the initial devel-
opment costs of the project not chargeable to other components (e.g.,
plent engineering)., These costs include financing charges and admin-
istration/promotion expense. It is the value of the deposit as an -
asset that yields substance to any initial security offering by the
- holding company, and these costs represent a fair charge against it.
The capital 'budget' for the quarry is set out in summary form in

Table XXIV.

Capital Costs; Plant
For purposes of cepital budgeting, all proeessing plant units of
the project are assumed to be located on a single site at Ely. Five
separate cost items arise: |
(1) The purchase cost of land for the plant 'site.

(11) The cost of installing services at the site, site pre-
paration, and plant design/engineering.

(ii1) The purchase cost. of equipment, basis f.o.b. manufacturer.
(iv) The installation cost of equipment including freight to

the project site and such special requirements as circu-
lating systems for gang-saws and other machines.

L}

(v) The cost of buildings, including office/administrative
: and service/storage space.

The total capital cost of plant for the above items is $1,000,000 -

$700,000 for the dimension plant.(including the split—face unit) and
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$300,000 for a complete crushing/grinding plant. In addition, a further
$150,000 in working capital has been assigned for plant- 'run in' costs,

The lowest cost item 1s land. While firm quotations have not been
sought (to avoid any small possibility of speculation at this stage),
the maximum estimate of $500 per acre of the Nevada.Department-of Eco-
nomic Development is taken. For an initial ten acres, the cost will
be $5,000.

The costs of site services include paved access/service roads, -
water mains, sewerage disposal, drainage, power connections, and land-
scaping. Site preparation costs are not known, but in view of-the-flat,
firm site proposed are not likely to be high. Plant engineering and
architectural costs will be modest, as both the equipment supplier and
the proposed building fabricator will be able to recommend basic lay-
outs. For safety, these various costs are assumed to total $45;000.

The floor area of the dimension plant building will be divided
into two units in either a 'T' or 'L' shaped design. .The smaller unit
will house nine gang-saws: five cutting 1/2" slabs forhthe floor tile
line; three producing 1" slabs for the furniture/fireplace material
line; and one processing reject dimension bloeks for.the split—face
unit. The longer unit will»accommodate’the two major broduction lines,
and reserve space for the split-face unit. A total of 20,000 sq.ft.
(including provisions for office and warehouse space) will be required.
This floor area will also pernit a»later 1nsta11atioa of a third par-
allel 'production' line to avoid undue expansion costs. While detailed

estimates have not yet been sought, the advice of industrial building

contractors suggests an allowance of an average $7 50. per sq ft., or
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a total cost of $150,000.*%

The housing for the crushing/grinding plant will be substantially
less elaborate. Approximate cost is $50,000.

The. largest single item in capital expenditure will be the purchase
cost of dimension plant equipment. Based on quotations from the recom-

mended supplier, the cost per 'line' is as follows:

LINE 1 _LINE 2 / S
“Furniture TOTAL
OPERATION Floor Tile Fireplace
Gang-savs | $ 92,885 $ 55,505 $148,390
Diamond 'trim saw' “$ 10,640 $ 10,640 $ 21,280
Automatic grinding/ . L
polishing lines $ 92,920 $ 42,400 $135,320
Diamond 'sizing saw' :
~machines $ 10,640 $ 10,640 $ 21,280
Pedestal mounted ‘ ’
polishing machines $ 5,400 -
Automatic edge $ 19,650
polishing machine - : $ 14,250
TOTALS: $212,485 $133,435 $345,920

This total cost of $345,920‘is exclusive of a two percent State
of Nevada sales tax - at $6,918.40 ~ which with additional apparatus
(chiefly, two gantry cranes with tracks on a used equipment basis) is
assumed to yield a full purchase cost of $365,000. The cost of the
split-face unit is taken at $35,000 - with $20,000 for a diamond gang-
saw; $10,000 for hydraulic splitter, and $5,000 for the facing machines.
For the dimension plant, the eéuipment»investment willfthu3~approx-

imate $400,000.- Detailed equipment specifications and machine cost:

* Reference Dominion Construction Ltd., Vancouver. The recommended
supplier is Butler Manufacturing Corp., a fabricator of efficient,
low-cost metal buildings. Data may be obtained through its. Cana-
dian subgidiary, Butler Manufacturing Company (Canada) Ltd., Bur*‘
lington, Ontario. :
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estimates for the two dimension production lines are summarized in

Tabe XXV.

As stated previously, the equipment purchase cost for the crushing

and grinding units have not been estimated in any detail. Assumed

costs are $75,000 per unit, for a total of $150,000, including sales

tax and plant 'set up' expense.

A provision of $100,000 for all installation costs for the dimen-

sion plant is regarded as adequate, Shipment of equipment will be by

truck f.o.b. Knoxville and is not expected to exceed $25,000. Further

costs will arise in the instéllation.of speciai water circulation/pump-
ing systems to serve all sawing and grinding/polishiﬁg machines, assumed
at a total of $25,000. The balance of $50,000 is.expected to cover all

labour/supervision/ancillary costs of machine installation. -

Capital Costs: Working Reserve

The project must build inventory in two ways. A raw material sup-

ply equivalent to two months' plant requirements is necessary in block
form to provide an adequate colour/pattern backlog for dimension out-

put, and to permit any internal strains in each block to be adjusted.

In addition, all plant units must accumulate finished inventory to

supply distributor stocks and to provide a reserve for orders.

To a very considerable extent, this inventory will be accumulated

during quarry opening and plant installation, The quarry is expected

to yield sound, whole blocks in a relatively rapid time following in-

itial development. These may be held at the quarry site for later.ship-

ment to the plant. In the dimension‘plant'ihstallation(prOceés; the

gang-saw unit will be completed’ first and : ‘may begin to procesé‘slabs.

As the two production lines are installed finished product: imvbntory
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will begin to accrue. Thus, from stage to stage, material stocks will
be available. ' , o

Nevertheless, the production of this inventory must be finarnced,
and it will require a capital appropriation:(whether equity or borrowed,
or a combination of both) to do.so. The netiproduction cost of this
inventory is assumed to be $350,000. |

Moreover, a provision for plant 'run in' time must be allowed.
It may well be that the dimeﬁsion and crushing units will be fully
operative on installation,’yet it would be unwige to plan on this event.
Any machine can develoﬁ operating ‘probleﬁs', or be cépable of improved .
facilities. Skilled operators muét beéome familiar with their machines,
or be trgined to run ;ﬁem to most efficient advantage. Finally, the
plant 'design' - the prdduction systém -~ 1is new to the,iﬁdustry, and
must be fully integrated and syﬁchronized. During this time, wages
must be paid; operating éupplies purchaééd; water and pdwer used, These
direct costs (ovér and above the'production cost of inventdry) are

- taken af $150,000.

Finally, a period of timg will eiapse\between the receipt of bor-
ro&e& funds and the aate when capital inveétment in the project yields
sales revenues., The depreciation of buildingvand equipment will com-
mence. Assuming amortization costs of $75,000 over a nine month per-
iod and dgprecision over three to four months of $25,000, a further
$100,000 is allotted; »

The distribution of the fimancing of the total $1,800,000 capital
investment betwe;n equity anhd borrowed capitél is proposed in Section
IV, The iﬁitial private equity financing will be obl;ged to cover’all

quarry development costs; the purchase and servicing of land; and per-
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haps an initial deposit on purchased equipment. These costs are ex~-
pected to approximate $400,000. "

The building/equipment costs of all plant is assumed to be financed
largely through borrowed funds (e.g., mortgage or title bonds or se~
cdred debentures) of $500,000 and subscription of public shares of
$300,000. ‘

The working capital appropriation of $600,000 is taken as arising
in equal shares from bank short-term loans and public share subscription.

The basic financing would thus be as follows:

SOURCE . AMOUNT TOTAL
EQUITY: ' :
Private shares $ 400,000 .
Public shares $_ 600,000 $ 1,000.990
BORROWED : ’ -
Long-term $ 500,000 . :
Short-term $ 300,000 _ 3 800,000

TOTAL: ' ~ $1,800,000

THE OPERATING COSTS OF THE PROJECT

The capital costs above are the measure of the investment requir-
ed to equip the project as a productive enterprise until it begins to
generate sales revenues. While the economic. raising of capital funds
and their efficient application is of paramount importance in the de—
velopment phase, it is the cost of operating the project that will be
of primary concern thereafter. These operating costs are usually cal- ' ,i”
culated on an anpual basis. As the market feasibility rests on price,
however, it is equally essential to calculate total costs on a unit

output basis.

Two'classifications'of operating'cost will arise:' fixed‘and
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variable. Fixed costs originate with capital investment, as interest
on borrowed funds, amortization (where appropriate), and depreciation/
deﬁletion.*\ Variable costs.are those which differ according to the
rate and volume of output - labour, production supplies, services (i.e.,

water and electricity), freight, and sales/administrative expense.

Operating Costs: Cqmparison

The Nevada marble project involves two distinct.(although inte~
grated) processes:
(1) The primary extraction of raw material from the ground.

(i1) The- secondary manufacturing of this material into finished
product form. :

As separate and individual cost streams enter each process (e.g., a
quarry bar is not used in a dimension plant), the calculations of
operating cost should be made in sequence. All costs at the quarry

(including freight to the plant) should be charged as raw material costs,

" and not be posted under such general headings as 'labour' or 'overhead'.

This réw material cost will then become a cost item in the manufactur-
ing process. When all costs are computed, any residue in het profit
may be distributed on a pro rata basis among the varioﬁs operations.
The operating costs of the project's plant may be compared in
broad terms with the apparent pattern in the U. S. marble industfy,,

and with an amalgam of standard equivalent manufacturing industries.

* Taxes on property (i e., land/buildings/machinery) are usually
regarded as a fixed cost since they are determined on the value
of the investment. The State of Nevada levies no property tax ;
per se, but rather an output tax on the 'net proceeds' of a mine
or quarry. Since this tax will vary with output levels, it 1s
taken here as a variable component of operating cost.
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In terms of percentage contribution to total cost, the breakdown would

be approximately as follows: _ x

STANDARD U.S. MARBLE = PROJEgT —

COST ARFA INDUSTRY. pe INDUSTRY men, _wrushe
Raw Material 45 20 26 50
Labour 20 50 33 18
Overhead* 20 20 33 15
Interest 5 3 3 7
Depreciation 8 6 5 10
Pre-profit taxeé 2 1 - -
TOTALS : 100 100 100 100

* Includes Administration/Sales
Taken as a whole, the project cpnforms more closely to the stand-
ard manufacturing industry than to the pattern in the U. S. marble in-
dustry - particularly in labour cost content. These cost proportions,
however, are based on percentage contfibution to totai cost, rather .

than on an actual cost basis. Since project unit costs will be sub-

stantially below those in the industry, the labour cost deviation is
under-stated. For example, in floor tile material the actual cost

breakdown would be approximately as follows:

COST PER SQ.FT. (3/8")

COST AREA
PROJECT ‘ INDUSTRY
Raw Material $.168 $ .25
Labour : $.256 $ .60
Overhead ‘ -.8.228 : $ .30
Fixed . $.057 ‘ $ .05
Admon./Sales ‘ §.041 $ .10
$

TOTAL  COST \ $.75
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This comparison is not strictly fair as the typical U, S, marble
mill is geared for custom structural work and.is not equipped for
straight-line tile production. Nevertheless, it illustraies the magni-
tude of the cost reduction at the project - with attendant savings in
labour, raw material waste, and overhead.

The elements of operating cost will be estimated now on annual
and‘unit cost bases, aquWill be consolidated at the conclusion of this

discussion,

Operating,Costé:, Raw Méterial

Thevprojectys outpﬂt 18”25,000 tons (net) 1in cquhéd/ground pro-
ducts; 4,000 toné (net) in splitvface 'brick'; and_l,OOO;OOO sq.ft.
(3/8") in floor tile plué SO0,000‘Sq.ft. (3/4") in furnituré/firéplace
material. These output‘levels ﬁust be converted into raw material con-
sumption voluﬁes before raﬁ ﬁaterial costs ma& be calculated.

The least raw material waste (and thus the highest‘conversion
ratio) will o¢cur_in crushed/ground. A 20 percent allowance for waste
should be sufficient. The material loss in split-face should a;so be
moderate as rough edge material may be-used.. A loss factor of 25 per-
cent should be adequate, The highest raw material losses will occur
in dimension output, and only 30 to 40 percent of all raw material

'consumed' for these products will be recovered.

Dimension Recovery Factors:

The weight per sq.ft. in finished product form will be 5.3 pounds

in floor tile and 10.6 pounds in furniture/fireplace material. The

annual finished tonmnage - by weight - will amount to 2,656 tons in each

case, or a total of 5,312 tons.
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e,

The raw material consumption by weight, however, will be substan-
tially higher. Three separate 'losses' will occur in €ach rough block
supplied from the quarry:

First, the 'trim' waste from ali six rough sides'per block, re-
moved by the diamond trim saw operation (four sides" and the gang-saw
(two sides).

Second, the grooves between each slab (or saw kerf), removed by
the width of the saw blade.

Third, a part of the surface thickness of each fiﬁished ﬁni;, ré—
moved by the grinding hegds on the automatic polishing line.

The trim waste will be the most severe. The reduc;ion of a rough
block 9' x 5' x 6' into trimmed sléb‘equivalent involves the removal
of six inches Qf rough, serrated material from all six sides. ihe loss

is as follows:

Rough block 9' x 5' x 6' 270 cubic feet
Trimmed block 8' x4' x'5' 160 cubic feet
TRIM LOSS: 110 cubic feet

~ This loss will not be altogether in solid weight,‘but for sgfety
will be assumed, Nevertheless (and even though slab waste will be re-
covered for crushing), the loss,amounts to 40 percent per block.

The 'saw kerf' ‘loss will amount to a maximum of 1/4' per groove
and, therefore, per slab. For a 1/2" floor tile slab, the loss will
be 33.3 percent. For a 7/8" furniture/fireplace slab, the loss will
be‘2/9 or 22.2 percent,

Finally, the grinding unit will remove 1/8" from the top/bottom

surfaces of each dimension product. The loss in floor tile will be

25 percent, and in furniture/fireplace one-seventh, or 14.3 percent;
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In both sawing and grinding operations, material removed cannot be re-
covered'aﬁd is total 'waste'.

On these grounds, the‘conversion of 2,656 tons into finished prd-
duct form in floor tile and’furniture/firéplaée material will be 8;852

tons and 6,636 tons respectively, The conversion factor in each case

is as follows:

FINISHED X RAW
PRODUCT WEIGHT WASTE/LOSS FACTORS MATERIAL
: (TONS) Trim Saw ‘Kerf  Grinding WEIGHT
Floor Tile 2,656 x 100 x3 x 4 8,852
12"x12"x3/8" 60 2 3
Furniture/ 2,656 x 100 x9 x 7 6,636
Fireplace 60 7 -6
12"x12"x3/4"

The recovéry rate ‘per raw ﬁateriallton in dimensidn product form
is 30 percent in floor tile and 40'perceﬁ£ in furniture/fire@lace.
Ffom each block, however, 40 percent of the origina1 material willlbe
recovere&.in rough slab form for crushed/ground by-products. Neverfhe—
less, by determination, 50 percent of floor tile raw material will be
total waste, and 25 percent of furniture/fireplace materials.

In estimating raw material costs, these recovery factors will be
taken into account. Costs cited will be for sound, recoverable volume
equivalent on the foliowing basis:

First, all variable costs ~ labour, overhead, and freight expense

will be computed first on the basis of gross tonnage, and copverted to
net tons.
Second, all fixed costs - capital cost recovery, depreciation, de-

pletion and royalty - will be based on net tons5‘as recoverable,fawﬂ

material alone contains maximum dimension value.
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Third, recoverable 'waste' will be assumed to be 'sold' by the
dimension plant to the adjacent crushing/grinding operation at a flat ﬂ
charge per ton. This basis will also hold true for split face 'block' l
material quarried as dimension 'waste', These sums (at the equivalent
recovery rate) will be deducted from unit costs. ]
Dimension Material Costs a
The raw material reﬁuirements of the 'tile' production line will
be 35 tons per operating'day; and the 'furniture/fireplace' line 27 tons. l
The basis is as follows: | a
FLOOR TILE : 8,852 tons T 250 days = 35 tons/day
FURNITURE : 6,636 tons - 250 days = 27 tons/day ]
The average daily supp_lz from the quarry, however, must be substan- I

tially higher than the combined total of 62 tons -~ even in gross tonnage
form. The main reason has been cited previously: a restriction in all

surface workings to an eight month operating year. The quarry output

level, therefore, must average:

3 x 62 tons = 93 tons/day.
2 .

This volume is the equivalent of four b;ooks 9" x 5' x 6'., It is known,
however, that in any quarry an indeterminate (but usually small) pro-'
portion of blocks extracted are liable to later internal stresses and
fracturing - even though moderate, possibly sufficiently to relegate
them to lower-~value production. This 'degrade' ~volume for example, is
’intended as the chief raw material supply for split—face output, and

is. taken at 25 percent, or ‘the ‘equivalent of a fifth block.* ;

k]

* It should be noted that this "fifth block' does not - include quarry

'rubble'. This rubble will be of little value and 1is regarded as
total waste in this analysis. .
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To extract five blocks pér éperﬁting day, a conservative estimate
in output rates would be two blocks pdr quarr§ bar on surface workings,
and one block per quarry bar undergroand; Although not all bars wodld
be operating at any one time, it is recommended tentatively that'two
units be 1ocated'on surface, and two underground, with the equivalent
of thrge full crews (plus supervision) distributed among them. This
basis would lead to the following labour/overhead cosfs. |

For lébgur, a three~crew opération wéuld invoive_ﬁhe folioﬁiﬁg

requirements, by skills:

SKILL . - NUMBER | PER HOUR PER'DAY}

QUARRY BARS: )

Operators 3 $4.00 $ 96.00
Ass't op'ts 3 $3.25 - $ 78.00
Drill men 12 $2.75 $264.00
DERRICK?PLANT |

Operator _ 1 $4.00 § 32.00
Ass't operator 1 $3.25 - $ 26,00
Helpers 2 $2.75 $ 44,00
SUPERVISION - |
Foreman : 1 $5.00 $ 40.00
TOTAL DIRECT LABOUR 23 $3.15 $580.00
TOTAL PER YEAR : $580.00 x 167 days = $96,860

This daily cost of $580.00 would be charged entirely against the
93 tons (gross) in dimension product raw material. The 'fifth' block
of 23 tons for the split-face operation will be deducted at plant. The
dimension material labour charge would be: |

$580.00 = 93 tons = $6.235/ton |
or, rounded, $6.25. Thié cost is for gross output. Applying the di-

" mension product recovery estimates, the met raw material cost will be

taken at:

$6.25 x 10 = $20.83/ton (net)

3 :
FURNITURE/FIRE.:  $6.25 x 10 = $15.63/ton (net)
‘ 4

FLOOR TILE




143

Less these cosdts appear excessive, it should be stressed that they
are developed on net weight. A ton of finished product” will contain
374 floor tiles and 187 sq.ft. of furniture/fireplace material. The

direct raw material labour costs per unit will then be:

FLOOR TILE :  $20.83 % 374 = §.055 sq.ft.
FURNITURE  :  $15.63 + 187 = $.083 sq.ft.

Among overhead costs will be included all parts, supplies (e.g.,
drills), the costs of providing water and electricity, fuel mainte—
nance/repair, and pro rata share of project administration costs. In
addition, since the crew may not be housed at the quarry site, further
expense will arise in travel time and employee non-~labour costs at site.
Alternatively, if trailer or other accomodation is installed, these

costs will go into overhead.

These costs have not beeﬁ calculated by detailed estimate, but are
taken at $60, 000 per year, or on 167 operating days - $359. 47 or, round-
ed $360.00. Given 93 tons average output per day, the gross cost per
ton would be:

$360.00 ¢+ 93 tons = $3.88 per ton.

The same ratios of finished product recovery may be used to determine

‘net costs per ton, as follows:

FLOOR TILE  :  $3.88 x 10 = $12.93/ton (net)
3 .
FURNITURE : $3.88 x 10 = $ 9.70/ton (net)

On a unitvbasis, raw material overhead costs will amount to'$;035
on floor tile and $.052 on furniture/fireplace‘material, per sq.ft. ..

The freight cost per ton from quarry site to the Ely plant locatﬁbn
!
i
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was previously estimated at 73 miles at 2.5 cents per ton/mile, or
$1.825 per ton. This cost (which includes niuck, driver, fuel, etc.
on a self-owned basis) is a gross ton estimate, and must be converted

into net recovery costs. The basis is again as follows:

FLOOR TILE  :  $1.825 x 10 = $6.08/ton (net)
3
FURNITURE 3 $1.825 x 10 = $4.56/ton (net)
| b B

Onba finished unit Basis’per sq.fit., the raw material freight'cost
would be 1.62 cents for tile and 2.43 cents on furniﬁure/firepléce ma-
terial,

The capital cost of the quarry‘involves é number of fixed' costs -

including amortization of all quarry development expenses; depreciation
on equipment and any buildings (i. e., machine sheds)9 depletion on the
worth of the deposit itself; and a per ton royalty to the previous own~
ers of the property. These costs should all be calculated on a net
ton basis.

An initial cost of $300,000 wns estimated for quarry deveiopment.
This cost should be borne entirely by dimension output for vhich it
will be (in the main) expended. A five-year 'payback' period is'assdmed,
or $60,000 a year. Moreover, as risk équity capital will have been in-
volved, a 10 percent allowance for interest will be made, for a total
of $66,000. Given net dimension recovery‘of 5,312 tons, the cost would
be: | |

$60,000 * 5,312 tons = $11.15 per ton.
This charge will apply equally on tile and furniture/fireplace material,
as the same finished annual output by gglg__ is involved. The unit

costs will be $,03 per sq.ft. on floor tile and $.06 on'furnitn;é/fire—
place.
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For depreciation, an annual allowance must be made for all operat-
ing equipment and any buildings. . Given a total investment of $100,000
(including pilot plant), $75,000 is reckoned as chargeable to dimension
output. Straight-line depreciation is taken at 15 percent a year, or
$11,250. The per ton cost (net) would be:

$11,250 + 5,312 tons = $2.10 ‘ |

For depletion, the U. S. Internal Revenue Service permits two. ap-
proaches at’appiicable rates. The approach taken here will Ee the five
percent of 'gross income from mining' allowed on illustrative limestone
and shale quarry examples.* Provided the composition of the material
mined is not altered (as marble at the project will not be), the IRS
may permit gross income te mean gross sales revenue on dimension pro~
ducts, or $2,000,000 a yeer. At five percent depletion per year, the
per ton cost (net) would be;

$2,000,000 x .05 = $100,000 + 5, 312 tons = $18.82/ton.

The unit 'cost' (recovered from raw material expense) would be $.05 on
floor tile and $.10 on furniture/fireplace material.

Finally, the present agreement regarding the acquisition of the
project's marble property calls for a $1.00 per ton royalty plus a $.25
vper toﬁ 'override' to a third party. This agreement was negotiated dur-
ing the ;nitial 'concept' of the‘property as exclusively a cruehing
aggregate/terrazo operation. A revised basis has been proposed dering
this study —‘at $l.b0 per‘ggg ton on dimension output and $.25 percent

on crushed/ground. This basis is assumed, and is added into raw mater-

ial costs.

* See U.S. Treasury Department Internal Revenue Service, Document
‘No. 5050, "Depreciation, Investment ‘Credit, Amortizetion, Deple-
tion," Washington, D.C. The relevant examples may be found on
ppc 16-170
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These variable/fixed costs may be computed on an annuyal, per net
ton, and per unit basis, and so appear in Table XXVI. The unit raw

material cost is crucial, and may be summarized as follows:

COST PER SQ. FT.
COST AREA - : ,
Floor Tile Furniture
VARIABLE:

Labour (direct) $ .055 $ .083
 Overhead (est.) $ .035 s ,052
FIXED: ‘

Amortization/ ' §.036 $ .071

depreciation ‘ S

Depletion/royalty $ .052 $ .104

Other Product Material Costs |

The raw material costs for crushed/ground and split-face output
will be developed in summary form. The'recovery factors previously
cited - with 20 percent 'comsumption' increase added to‘crushed/ground‘ 3

finished output and 25 percent to split-face - will be used hére to de~

velop net ton estimates.

The variable costs only are éharged against split—fade matefial,
as all fixed costs (e.g.; amortization/depletion) have been assumed on

a net cost basis in dimension faw material output. The variable costs

are:?
COST AREA PER_TON ADD NET COST
Labour - $ 6.25 .+ 25% $ 7.81
Overhead $ 3.88 + 25% $ 4.85
Freight $ 1.83 . + 25% - $ 2,29

TOTAL: = $11.96 -+ 25% $14.95 -

>

i

This‘per ton cost of :$14.95 will be entered in finél uﬁ%g&¢9§t in
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split-face output, and will be deducted from dimension finished product
costs presently. . : -

In crushed/ground output, the raw material consumption is taken
at 25,000 tons per year plus 20 percent 'loss' - or 30,000 tons/yearf
As a separate'blasting/quarry operation - sufficient distance from the
dimensionymatsrial quarry to prevent fracturing - will be required,
fixed costs (as well as variable) must be charged where appropriate.
The variable oosts-will again consist of labour, overﬁead, and freight.
The fixed costs applicabls are depreciation on equipment (15 ﬁeroent
straight-line on $25,000); depletion; and royalty.

Before costs may be assigned, it is necessary to detsrmine the raw
material supply available from flock 'trim' waste at the dihension ooer-
ation, calculated at 40 percent of total gross tonnage, or: |

15,488 tons x .4 = 6,195 tons.

As this volume again is based on gross consumption, the net recovery
factor should be applied, yielding:

6,195 tons x 5 = 5,162 tons
or, for safety, 5,800 tons. This volume will be ’bought' from the di-
mension plant (see below), and implies that‘20,000 net tons -~ or 24,000
tons gross - must be produced at the quafry site. On the basis of 167
operating days, the daily output will be 120 tons (net) or 144 tons
(gross).

The labour requirements involved in this output are relatively

modest. A 81x man crew 1s proposed, on the following basis*

KILL - NUMBER C PER HOUR TOTAL PER DAY
Foreman - - 1 $5.00--  §40:00 -
Explosive men .2 $ 4.00 $ 64.00
Helpers 2 $ 2.75 $ 44,00 -
Loader operator 1 $.4.00 $ 32.00

TOTAL: 6 $ 3,75 $180.00
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Finally, there is the royalty payment. Certainly, at any stage of pro-

would prevent entry into diversified product/market fields at a later
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Assuming 120 net tons per day, the direct labour unit cost will be $1.50
per ton. ) >

All overhead costs are taken as proportionate to payroll costs in
the dimension vs. crushing material quarry operations, yielding:

$60,000 x $180 = $$18,620
$580

Applying net output levels, and eight months' operation, the unit cost
wogld be as follows:
~ $18,620 ¥ 167 days = $111.50/day T+ 120 tons = $.92 ton.
This $.92 estimate is adopted as realistic.
The freight cosfvwill be equivalent to that cited in the dimension
analysis, or $1.825 per ton (grdss); 'The cost per net toq would beE

$1,825 x 6 = $2.19 per ton (net).
5 .

These labour/overhead/freight results yield total variable costs of

$4.61 per net ton.

There remain three fixed costs. Depreciation on $25;000 equipmenﬁ
vchargeable to the crushed/ground output would be applied at 15 percent
per year, or $3,750. At 20,000 net tons, the unit cost would be 8.1675
or, rounded, $.17. The depletion allowance output will be worth on a
'gross income' basis $300,000 a year, and assuming its application to
the 20,000,ne£ tons quarried, the following Basis for caleulation can
be suggested: |

©$300,000 x .05 = $15,000
$15,000 = 20,000 tons = $.75 ton

ject developmeﬁt, a $1.25 per ton royalty would be excessive,andcunecé—

b

nomic on crushed/ground material -~ even on a net tonnage basis, and
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date. For present purposes a $.25 per ton (net) royalty is proposed,

or on 20,000 tons, an annual total of $5,000.

5

-The annual costs of the crushed/ground quarry operation are in-

cluded in Table XXVI. The unit cost (per net ton of finished output)

is as follows: o

COST AREA #iK Ton
Labour (direct) $ 1.50
Overhead $ .92
Freight ‘ - $.2.19
Depreciation $ .17
Depletion , $ .75
Royalty .25

TOTAL: . $ 5.78

This raw material cosﬁ will bé re—intrbduced as $5.80 per ton at
the conclusion of the analysis. |

There remains, however, the readjustment to the dimension unit
costs from the 'sale' of 4,000 net tons of split face and 5,000 tqns’

of crushed/ground raw material at plant. The sales 'revenue' would be

as follows:

‘ PRICE .
~ PRODUCT TONS ' PER_TON TOTAL VALUE
SPLIT FACE 4,000 $14.95 ~$60,000
CRUSHED/GROUND 5,000 $ 5.80 $29,000
TOTAL: 9,000 $9.89 ~ $89,000

Converted into unit recovery value, the reduction in unit costs

would be 2.6 cents on floor tile and 5.4 cents on. furniture/fireplace.‘

The net raw material costs would then be as follows:

FLOOR TILE ($.194 - $ 026) = $.168
FURNITURE - ($.334 - 8,052) = = $.282f

‘These costs will be carried into the subsequent analysis.
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The direct labour costs taken in this andlysis are those arising
in manufacturing production only. The labour cost at the quarry has
been included in raw material expense, and in freight in a similar way.
All administrative/sales/clerical salary cost is also treated separately
from direct labour. While all wages and‘ealaries wiil be combined‘On‘
an annual basis among project total coets,:the segregation‘is important
as the production of marble has been traditionally a 1abour—intensive

process, requiring modifications.

Dimension Labour,Costs
In‘tne dimension plant, labour costa Begin with the hoisting of a
' marble block off a flat-bed truck and cease when finished products (in
packaged form) are loaded onto a. delivery truck for hauling to market/
distribution points. Four separate crews will be required:
(1) For the gang-saw unit, operating three shifts per day.
(11) = For théwtile manufacturing line, at two shifts per -day.

(i1i) For the furniture/fireplace manufacturing line, at two
shifts. .

(iv) For the warehouse and shipping area, operating one shift
per day.

Over and above these production workers, the plant requires supervision,
and a small but efficient maintenance crew, The total plant personnel
requirements (exclusive of clerical) are set out in Table XXVIII, in-

cluding a brief descriptien of functions in each case. The crew sizes

and,per day complements are as follows:
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PLANT MANPOWER _REQUIREMENTS . "1ggz§% |
AREA Per Shift Shifts/Day Total/Day AREA
GANG SAWS: | |
Full shift 6 2 - 12 v 16
Relief shift 4 1 4
TILE LINE:
Trim saw 4 2 8
Polish. line 2 2 4
Sizing saw 3 2 6 26
Packing line 3 2 6
Fork 1lift 1 2 2
FURNITURE :
Trim saw 5 2 10.
Polish. line 2 2 4
Sizing saw 2 2 4 ,
Edge line 2 2 4 30
Packing line 3 2 6
Fork 1lift 1 2 2 ‘
SHIPPING 3 1 3 3
MAINTENANCE -3 1 3 3
SUPERVISION 1 1
Superintendent 1 1 1
Shift foremen 1 2 2 6
Ass't foremen 1 3 3
TOTALS: 47 | 1.78 84 | s

These estimates are based on maximum allowances, and certain oper-
ations may be capable of reduction, F6r safety in calculating costs,
these requirements will be taken, |

To establish labour costs - per day, annual, or per unit 6f out-
put - hourly wage rates or (in the case of superviSory personnel) anntal
salary levels must be set out. These will be taken by plant area.

In the gang-saw unit, the highest-paild worker will be a 'chief 
operator'. At $4.00 per hour, he will also be the highest~paid hourly
employee in the plant. Two assistant operators will be required per

shift, each at $3.25 per hour., Three helpers per shift will be paid .
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$2.75 per hour. For the third shift, one operator, one assistant oper~
ator, and tﬁo helpers will be requirea - at $3,75, #3.25, and $2.75
respectively. It is assumed that the third shift will serve invpart
as a training ground for workefs to move into higher-pald jobs on the

regular shifts, The gang~-saw labour costs would thus be:

MANPOWER NUMBER| __ WAGE COSTS PER YFAR

i SKILL Shift Day |Per Hour Per Day| x 250 Days

| chief operator | 1 2 | 84.00  $64.00| § 16,000
Ass't operator 2 .4 ] $3.25  $104.00| § 26,000
Helpers 3 6 $2.75  $132,00| $ 33,000

' Night operator 1 1 $3.75 $ 30.00 $ 7.500
" Ass't operator 1 1 $3.25 $ 26.00 $ 6,500
. Helpers 2 2 $2,75 $ 44.00 $ 11,000
 TOTALS: ) 16 | $3.12  $400.00 | $100,000

The wage costs per shift are $i50400 on eachfof’thekfull or 'regu-
lar' shifts, and $100.00 on the tﬁirdzor 'relief' shift. The hourly
rates taken are maximum allowances, and iﬁclude provision for such
benefits/costs as compensation, éQcial;security, and the like. Thus,
these rates reflect costs to the project rather than necessarily in—
come to the man.

The function of the gang-saw crew will be to operate the bank of
nine saws - five for the 'tile; line; threebfor’the_furniture/fifeplace
line; and one for thé split-face plant. The annuai iabour\ccst.pef

saw will be $11,100. The charge against the three product areas will

then be:

FLOOR TILE : - 5 saws x $11,100 = §55,500
FURNITURE : 3 saws x $11,100 = $33,300
- SPLIT FACE . : 1 saw :x $11,200 = $11,200 ‘ !
— ' R |

The tile line will require‘lS men per shift, or 24 per dayd“Tﬁé

highest—paid worker will be the operator in chargé of the sutomatic




153

grinding/honing/polighing line at $3.75 per hour. The operators of the
two diamond saw units ~ trim and sizing - are costed at $3.50 per hour.
The assistant operatoffof the polishing line and the grader/inspector
are set at $3.25 per hour each; a fork-lift driver per shift at $3.00
per hour; and all helpers or packers at $2.75 per hour. The tile line

labour costs are as follows:

SKILL ‘IMANPOWE.R NUMBER| WAGE COSTS | PER YEAR
Shift _ Day Per Hour Per Day | x 250 Days
Trim saw: '
‘Operator 1 2 $3.50 $ 56.00| $ 14,000
Helpers 3 6 $2.75 $132.00| $ 33,000
Polish. Line: ,
Operator ( 1 2 | $3.75 $ 60.00] $ 15,000
Ass't operator 1 2 $3.25 $ 52.00| $ 13,000
Sizing saw: ‘ '
Operator 1 2 $3.50. $ 56,00 $ 14,000
Helpers 2 4 82,75 $ 88.001 $ 22,000
Packing: : v
Grader 1 2 $3.25 $ 52.00| $ 13,000
Packers 2 4 $2.75 $ 88,00 $ 22,000
Fork-1lift 1 2 $3.00 $ 48.00| $ 12,000
TOTALS: 13 26 $3,05 $632.00 [ $158,000
The furniture/fireplace line is laid out in basically the same way,

with the exception of an additional (and sﬁalle:) grinding/hoping/pol-
ishing e&ge line. The wage rates for the tfim saw, automatic polishing,
and sizing saw»operationsvare the same as above, as with the packing
line. The operator of the edge polishing liﬁe is costed a§ $3.50 an
hour. An assistant operator is charged to the trim saw at $3,00 per
hour. Although this man may not work at all times at this particular

. operation, the position will be required for advancement to full operﬁ—

tor status at any diamond saw unit. On this basis, the furniture/fire-~

place labour. costs are as follows:.
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| MANPOWER NUMBER|  WAGE COSTS PER YEAR
SKILL | Shift Day | Per Wour ~Per Day |x 250 Days
Trim saw:
» : Opergtor 1 2 $3.50 $ 56.00 | $ 14,000
o " | Ass't. optr 1 2 $3.00 $ 48,00 | $ 12,000
, Helpers 3 6 $2,75  $132.,00 | $ 33,000
Polishing:
Operator 1 2 $3.75 $ 60.00 } $ 15,000
Ass't optr 1 2 $3.25 $ 52.00 } $ 13,000
Sizing saw: . .
Operator 1 2. $3.50 $ 56.00 | $ 14,000
Helpers : 1 2 82,75 $ 44.00 1 $-11,000
Edge line: . ‘ '
Operator 1 2 $3.50 $ 56.00 | $ 14,000
Helper 1 2 $2.75 § 44.00 | $ 11,000
.  Pack. line: ’ ' ‘ :
' Grader 1 2 $3.25 $ 52,00 | $ 13,000
Packers 2 4 82.75 S 88.00 | $ 22,000
Fork~1ift 1 2 $3.00 $ 48.00 | $ 12,000
TOTALS: 15 | 30 $3.06  $736.00 | $184,000

All Qarehouse/shipping aﬁd plant superVisioh costs are assumed to
be borne equally by the two dimensioﬁ lines - with a small pro rata
allowance for supervisioﬁ of the split-face plant (the shipping costs
3 wili be cited separately).

| In warehouse/shipping, oné shipper and two fork-lif€ driver/loaders
are assumed as adequate to handle all dimension product inventory and
shipment - on 2,656 tons (net) per year in each line, and 250 days, an
average dimension shipﬁents'of 10.62 x 2 or 21.24 tomns per»day.. This

is the equivalent of one fully loaded truck per day. On this basis,

a one shift operation will suffice. The shipper is-costed at $3.50 an
hour, and the two 1oader/drivers at $3.00 an hour each. The costs will

be as'follows:

SHIPPER : 1 x $3.50 x 8 hrs. x 250 days = § 7,000
LOADERS : 2 x $3.00 x 8 hrs, x 250 days = $12,000,
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In addition to warehouse/shipping costs at $19,000 per year, super-
vision costs must also be accounted. The'plant'will*require a super~
intendent, one foreman and assistant foreman per full shift and an as-

sistant foreman per full shift, and an assistant foreman for the third,

shift. Supervision cogts are estimated as follows:

"POSITION NUMBER ANNUAL SALARY TOTAL
Superintendent 1 $12,000 $12,000:
Shift Foreman | 2 ' $ 9,000 . 818,000
Ass't Foreman 3 A $ 7,500 $22,500

TOTAL: 6 $ 8,750 $42,500

Finally, labour coets will arise in plant maintenance. A mainte-
nance/repair crew .of three is regarded as appropriate to the plant,
based on a chief millwright at $3.75 per hour, and two mechanic/elec~
tricians at $3.50 per hour. The costs of maintenance (tne equiﬁalent

of a one-ghift operation) Would be as folloWs:

! CHIEF MILLWRIGHT : 1 x $3.75 x 8 hrs. x 250 days = § 7,500
f MECHANIC/ELECTR. : 2 x $3.50 x 8 hrs. x 250 days = $14,000

| —

The total labour maintenanee/repair costvwould be $21,500,, While
major maintenance programs will be required (proposed during an annual
vacation shutdown), these additional costs are reckoned under 'oyerhead'.

In the development of total annual and unft labour costs,vall\snper-
vision costs except a pro rata share”charged to‘the split face unit on
a basis of relative number of workers. The split face crew at five men
will repfesent eight percent of total production workers at Fhe plant,
and the supervision cost would accordingly be $4,200. An al%owangejqf
$4,500‘is made, resulting in $48,000:énnefﬁisory cost fofbewohafée&vvé

.
i

equally between thie tile and furniture/fireplace lines. ~

ok
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The annual and unit costs in the two dimension product areas may

5

now be assessed as follows:

COST TILE LINE ” FURNITURE LINE

AREA - Annual - Per $q.Ft.| Annual Per Sq.Ft.
GANG-SAW '$ 55,500 $ .056 | $ 33,300 $ .067
PRODUCTION $158,000 - $ .158 $184,000 $ .368
SHIPPING - $ 9,500 $ .01 $ 9,500 $ .019
MAINTENANCE $ 10,750 ¢ .01 | $ 10,750 $ .021
SUPERVISION $ 22,000 $ 022 | $ 22,000 $ 044
 TOTALS: $255,750 $ .256 | $259,550 $ .519

' These labour costs of 25.6 cents.and’51.9 cents per sq.ft. respec-

tively will be carried over in the calculations of final unit cost.

Split—Face Labour Costs

Two elements of labour cost in the split-face unit have already
been established - $11,200 chargeable from gang—saw labour and $4,500
in supervision. A separate maintenance crew is nbt‘charged, as the
requirements will be slight and can be>undertaken by tﬁe_operators theﬁ-
selves. A separdte shiﬁping charge will not arise, although the output
of 16 tons per da& will involve the loadiﬁg of trucks at the average
rate of two vehicles every three days.

Basically; the unit costs of two splitting machines and a facing

machine.  Fork-lift loading of slabs and pallet stacking of brick is

proposed. The manpower requirements and wage costs would be.as follows:

MANPOWER REQUIREMENTS B - WAGE COSTS

Skill : Number Per Hour Day Year -

Chief Operator

) 1 $3.75 | $ 30.00 $ 7,500
Splitter operator 1 $3.50 $ 28.00 | $ 7,000
Facer .operator 1 $3.25 $ 26,00 | 8 6,500
Helpers 2 $2.75 $ 44.00 $11,000
Fork-1life driver 1 $3,00 $ 24,00 $ 6,000

TOTAL: 6 $3.16 $152.00 | $38,000
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The total labour cost may now be computed, involving all direct

charges as: : : -
COST AREA | TOTAL COST
‘ Annual Per Ton
Gang-saw $11,200. $2.80
Production $38,000 $ 9.50
Supervision \ $ 4,500 $1.12
'TOTALS: ~ $53,700 , $13.42

Cruéhed/GnoundoiabOur Costs

The labour coete of the project's crushing/grinding plent will be
exclusive of those in the dimension plant. No sharing is oroposed in
supervision or production workers, in raw material loading or finished
product shipping. A dove-tailing of maintenance may well be possible,
and work required on the crushing plant will be slight,

In view of the maximum allowance for crushed/ground raw materigl
“cost, labour costs at the plant will have to berclosely controlled.
With a market volume (initially)-of 25,000 tons per year at an average
price of $12.00 per ton, the average daily output would be only 100
'tons, with a total value of $1,200. As close.to $600 of this value
would lie in raw material cost (including freight from quarry to plant,
Ely site assumed), the.maximum labour cost allowance should be 20 per-
centbor $240.00 per day. A crew can be designed on this basis, but un-
til market penetration in the cruehed/ground range warrants a higher
average daily output (closer to 200 tons/day), it is proposed that the
project explore carefully the alternative of accelerating output during

the four winter months when the quarry crew will be largely idle first,

to guarantee year-round employment; and, second, to reduce unit labour




- costs of finighed output.‘
The two bases - a full year and partial jéar operation - will be
examined here.
In either case, the four basic operations will be the samé. They

are:

(1) Feeding the crushed‘ operating the jaw crushed, washing:
plant and screens.

(id) Opefating the grinding unit ball mill and selector screens
and (if wet ground output is warranted) the drying unit.

(1ii) Bagging the output of both crushed and ground products.
(iv) Warehousing and shipping the finished products.
The optimum crew size (on a one shift basis) is 12 men, including a

foreman who will share operating tasks. The distribution would be as

follows:
PLANT ‘ ; MANPOWER REQUIREMENTS -' | ‘TOTAL
AREA : i PLANT

JOB SKILL NUMBER * AREA

: - Operator, crusher
' CRUSHER , Operator, wash./scréen
Baggers/helpers

o

: Operator, ball mill 1 -
GRINDER : Ass't operator 1 4
e Bagger/helper T2
WAREHOUSE/ Shipper/loader 1 2
SHIPPING Fork-lift drivér 1
 SUPERVISION | Foreman - 1 1

As to wage costs, the foreman (doubling as chief operator) is taken

at dimension plant equivalent, or on $9,000 per year, at' $4.50 per hour.

'The crusher and ball mill operators are each costed at $3.75 per hout:

the screen/washing plant operator at $3.50; the grinding unit asgistant

operator and shipper/loader at $3.25; fork-lift driver. at $3,00; ‘and: '
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all other at $2.75.  The variable in annual costs will be the duration
of output over the year. Since the plant is designed to 250 tons/day
capacity, two bases will be adopted ~ 12 months and six months - for

illustrative purposes. The results are as follows:

WAGE COSTS OUTPUT LEVELS
SKILL : : ‘ -
Per Hour | Total/Day 12 Months | Six Months
Crusher:
Operator $3.75 - $ 30.00 $ 7,500 $ 3,750
Screen } ’
operator $3.,50 $ 28.00 $ 7,000 $ 3,500
Baggers/ .
helpers. §2.75 $ 66.00 $16,500 $. 8,250
Grinder: ' 4
Operator $3.75 $ 30.00 $ 7,500 $ 3,750
Ass't optr $3.25 $ 26.00 $ 6,500 $ 3,250
Bagger/ - R
helper $2.75 $ 44.00 $11,000 $ 5,000
Shipper $3.25 $ 26.00 $ 6,500 $ 3,250
Fork~1ift $3.00 $ 24.00 $ 6,000 $ 3,000
Foreman $4.50 $ 36.00 $ 9,000 $ 4,500
TOTALS : $3.23 | $310.00 477,500 $38,750

Assuming 25,000 tons/year output in both cases, the labour cost

per ton would be:

OUTPUT | LABOUR COST PER TON
12 months = 100 tons/day $77,500 $3.10
6 months = 200 tons/day $38,750 ; $1.55

fhe $3.10 per ton rate does not meet the prOfit criteria of this
study and (when added to other plant costs, including fixed and over-
head plus raw mdterials) would permit a net profit after taxes of some
$10,000 per year, or three percent on sales. The $1.55 per ton cost
would increase nef profit to 10 percent after tax, and should be sought.

Under these conditions, it is proposed ~ pending, annual output increases -
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to operate the plant on a partial basis (and with minimum crew) over
elght months of the year and to run at full per dey capacity during the
remaining eight months. On this basis, per ton costs may be held at
$1.55

For purposes of information, the total direct labour coets‘of the
pProject (including dimension, split face and crushing/grinding) plus
the labour cost content of raw material should be compiled to yield an

annual project payroll. This summary is contained in Table XXIX.

Operating Costs: Overhead

Overhead costs are all those expenses required to support and ser-
vice the primary functions of labour, raw material and capital invest-
ment in plant, The elements of overhead adopted here Will be:

First, production expendableg or non~-durable components, or mach-
‘ine parts with a relatively short life. Included will be such compon-
ents as gang—saw blades; occasional replacement of steel splitter blades
in the split- face unit; replacement of jaws or screens when required
in the crushing plant. |

Second, production ﬁgterials other than raw material. ' In the di-
mension plant, these will include abrasive compounds for gang-saw and
polishing units, and any chemicals required in the grinding unit. Pack-
aging materials (cartons for tile; multi-wall paner sacks for‘cruehed/
ground products) are also included under this category.

Third, production services, primarily‘electricity, water end’other util-
ities; fuel; annual maintenance programs (not previously included under

labour cost), and the like. For purposes of this study, the eingle

state tax that will apply on project output .~ the 'net proceeds from
the mine' property tax - will also be included, as it relates to munici-
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pal services.

Project administration and sales expenses; including salaries for
all non-production personnel, head office rent, and the like, are some-
times accounted as oﬁerhead, but will be cited under a separate cost

- classification.

- - Normally, overhead costs account for 18 to 20 percent of total
unit cost in the typical industrial enterprise. The costs cited in
this discussion provide for maximum allowances, and in dimension out-

~ put exceed this level, while~falling beléw this range in crushéd/ground

and sharply below in split-face output.

Dimension Overhead Costs

The two major overhead cbsts in the dimension plant will bé out-
lays for gang-saw blades aﬁd gang-saw abrasive compound (i.é; silicon
‘carbide). In addition, expenses will arise for polishing compound,
packaging materials, water and electricity services, and a provision
f&r annual maintenance during vacation shutdown. Finally; the net pro-
ceeds tax will be charged against the_dimensionvoutput'on a net income

basis. The basic breakdown will be as follows:

COST DIMENSION OUTPUT COSTS
| CATEGORY . | FLOOR TILE FURNITURE/FIREPLACE TOTAL
EXPENDABLES $100,000 $ 46,000 | $146,000
MATERIALS $ 90,000 - $ 75,000 | $165,000
SERVICES $ 25,000 $ 25,000 $ 50,000
NET PROCEEDS TAX | § 12,500 $ 12,000 | $ 25,000
TOTALS : $227,500 $158,500 | = $386,000
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Among exgendables; a substantial outlay will be required for gang-
- saw blades. .The 'life' pér.blade is short ~ no more than three 1ar§e
blocks - and while the blade may 5e turned over once so both edges are
used, the friction between steel and marble is gevere. The annual con-
sumpt;on will thus be heavy. Assﬁming 64 blades per block (spaced over
48" on 3/4" centres to cut slabs l/2"»finished tﬁickness) for floor
tile, and 32 blades per block on furhiture material, the requirements

would be as follows:

BLADE BLADE CONSUMPTION 1 roraL
PRODUCT | ;ype 1x _ ,
AREA Blocks/ Blades/ Number _PER
BLOCKS ~ Year Block  Gangs YEAR
FLOOR TILE| 2 62.5 X 64 x5 | 20,000
FURNITURE 2 62.5 x 32 x 3. 6,000

The blades will be uniformly 20' long by 4"‘widé by 3/16"‘thick.
The weight is 2.55 1lbs, per lineal foot, or 51 lbs. per blade.,. Low |
carbon flat steel of the type required should be avallable in Salt Lake
City (e.g., United States Steel Corp.), and cost per pound will range
about 6.5 cents, or $3.32 per blade, f.o.b. mill. Landed cost at the
plant will not exceed $3.50, or a total annual'cost of $91,000.

In addition, blade dogs, blade dfills, and other components will
be required, asfwill occasional replacemént of pipes; hoses for solution
bcompound and the like. Theée total costs are not expected to exceed
(or reach) $10,000 on tile output and $5, 000 on furniture/fireplace.‘

The cost of gang-saw expendables would thus be°j

FLOOR TILE:
Gang-saw ‘blades - 20,000 x $3. 50 = $70,000

‘Other expendables/parts §10,000= $80,000
FURNITURE: ‘ A ‘

Gang—saw blades - 6,000 x $3 50 = $21,000
Other ekpendables/parts = $ 5,000 $26,000

RS
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The cost per sq.ft. would thus be $.08 on tile and $.052 on furni-

ture/fireplace material. :: - : o
| Among other expendableé, purchases will be required on a replace-

ment basis for circular éawvblades, diamond saw teeth, grinding/polish-
ing faces, and parts replecement.‘ The anticipated costs efvsetVicing
each line are $20,000,‘or $.02 per sq.ft. on tile and‘$.04 on furniture/
fireplace. These provisions are expected to cover?ell cchtingencies.

In Eroduction materials, three expenses will ariee1, The chief
cost will be purchases of gilicon carbide as gang~saw abrasive compound
The estimated 'charge' per block will be 300 lbs. on tile;slabs and
150 1bs. on the thicker furniture/fireplace slabs. At $.40 per 1b. (de~-
livered) and 2 000 wq.ft. slab area and 1,000 sq. ft. on tile and fur-‘
niture blocks respectively, the unit costs will be $.06 per sq ft in

both products. Total annual consumption will be

FLOOR TILE: ' .15 lbs. x 1,000,000 sq.ft. = 150,000 1lbs. -
FURNITURE : .15 lbs. x 500,000 sq.ft. = 75,000 1bs.

The total annual cost will be 225,000 lbs. x $ 40, or $90 000} 5

This cost of $.06 per sq.ft. has also been determined through in-
dustry experience, and recurs despite the variationstin total sawing
cost 'burden' at industry pladts.: The experienCekie summerizedfln
Table XXX. | |

The second material cost Will be in Eolished comgoun reqﬁired
on both 1ines.‘ The annual consumption per line 1is reckoned as equiva-
lent (while surface sq ft in furniture is one—half that in tile, the
edges must also be polished), at 40, 000 lbs. Cost. per lb delivered

is $.42 1/2 or $17, 000 per line - or with freight allowance, landed at

$20,000. Unit costs will be $ 02 on floor tile and $ .04 om furniture/

'd
H
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fireplace, and annual cost will total $40,000.

- The third requirement 1sin packaging materials. All dimension:
output is proposed as packed in cartons - 'l10 }ack' (or 10 sq.ft.) in
tile; separate box cartons for furniture slabs: and 'packaged' fireplace
units. In tile, at 10 per carton, 100,000 package units will be re~
quiared, or assuming $.10 per carton, a total cost of $10,000 or $.Oi
per sq.ft. The carton cost per sq.ft. in 3/4" material is expected to
be proportionately higher, and is reckoned at $.05. Total cost will
‘be $35,000. |

In production services, water and electricity consumption have

only‘been crudeiy calculated and applied against current rates at Elv.
With fuel and other services, utilities expense is not expected to ex-
ceed $30,000 a year. For maintenance/repairs costs (other than those
previously cited), an allowance of four percent of equipment capital
cost is made, or $20,000. The service overhead 'budget' is thus taken
at $50,000 per year, distributed equaily between the two prodﬁot'areas.

Unit costs will be $.025 on tile and $.05 on furniture/fireplace material.

The pro rata charge for the net proceeds tax is added after all
other costs have been computed, and net income before feoeral U. S. in~
come tax determined. Tax returns must be made to the state semi~annu~
ally, on the same basis as tax on any other form of property. As a num-

ber of separate valuations will enter in to the tax base, the actual

rate will have to be. negotiated with the Nevada Tax Commission.* For

* Discussions were held in Carson City with officials of the Nevada
climate extremely favourable. For a general guide, see Nevada‘pe-
‘partment of Finance, "Assessment and Taxation of Net Proceeds ‘of
Mines." Virtually all possible costs are permitted as legitimate
deductions, and as a property ‘tax, the basis appears very fair’’
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purposes«of“analysis, this rate is assumed to be the maximum rate (taken
without prejudice), or five percent of net proceeds of*$500,000 on di-
mension output, or $25,000 - divided equally between the two product
areas. Unit costs will be $.025 on tile and $.05 on furniture/fireplace.
The overhead costs in dimension product. output may now be tabu=
lated on annual and unit bases. The annual estimatee are included in

Table XXXI. The unit cost breakdown may be summarized es:

COST COMMODITY/: UNIT COSTS PER $Q. FT}
TYPE SERVICE FLOOR TILE | FURNITURE
Gang blades $ .07 $ .042
EXPENDABLES Gang parts $ .01 $ .01
Line expense $ .02 $ .04
Silicon carbide $ .06 $ .06
MATERIALS Polish compound $ .02 $-.04
« Packaging $ .01 v $ .05
Water rates $ .015 $ .03
SERVICES Electricity/fuel v
Maintenance $ .01 $ .02
Net Proceeds Tax- $ .013 . $ .025
TOTAL OVERHEAD COSTS: $ .228 $ .317

Other Product Overhead Costs

Overhead costs will not arise to the same extent in thevsplif-face
and crushing/grinding plants. Neither unit requires heavy expehdable
'purchaseé, and little materials cost. Sefvice expenses will be moder-
ate, and the effect on the net proceeds tax will be slight.

The principal exgendaBle costs will arise in reblacement purehases.
While made of strong alloy steel, the split—face splitter blades and
scoring faces will wear gradually. Fork-1ift pallets will be required

for shipping, and occasional machine parts replaced. An annual pro—

vision of $1,500 should be more than adequate. In the crushing/grinding
plant, replacement from time to time will be required for jaws, screens,

f
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.washing unit pipe, and grinding balls. - A maximum annual allowance

e

would be $5,000.

No production materials expenses are anticipated for the split-
face plant. The only anticipated expense at‘thercrushing/grinding.plant
will bé in packaging - preferably in 100 1b. capacity multi-wall sacké.
This cost will be assumed for total output, but may notibe‘required-in
all products. Assuming a unit cost of $.04 per 100 lbs.'the-total aq-‘
nual‘cost would be $20,000, : | o

In services, fhe split-face plant will require no water and eléé—
tricity cost should not exceed $l,500Aper year. The service bﬁ&gétf!
for the crushing/grinding unit should be held to $5,000 a year. The |
net proceeds tax will mnot érise in initigl output from the.split-facea..
unit. At a maximum five percent rate, a provision is madé for’the’

W‘ crushing/grinding plant of $2,500..

The annual and unit costs in each unit would be as follows:

COST SPLIT FACE CRUSHING/GRINDING
AREA Annual .Per Ton Annual Per Tom. |
EXPENDABLES $1,500 $.375 $ 5,000 $ 320 0m
MATERTALS - - $20,000  $ .80 |
SERVICES $1,500 $.375 $ 5,000 $ .20
; | ‘ R
NEI PROCEEDS TAX - - $ 2,500 $ .10 ,
. P ‘ . ' : et P G T
{ TOTALS: $3,000 $.75 $32,500 $1.30
The annualbcosts are included in Table XXXI.
Opeggtiﬁg Costs: Fixed ‘ - ' 1&w~iﬁ B
o . N . g - R »n"‘ w, "].‘

Ihé two\fixed’costs.arising.frquthe‘projecg,-‘depreéigﬁiéﬁ allow~

ance and interest on borrowed funds - will be téken in cqmbi@é;ion.
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Both costs cannot be determined precisely without negotiation:‘vdepre—
ciation with the U. §. Internal Revenue Service, and interest’with lend-
ing institutions.* Discussions of a general nature have been held in

each case, and the results are sufficient to permit working estimates.

Dimension Fixed Costs

The weight of project fixed costs will fall on dimension output.
The plant accounts for more than 75 percent of annual depreciation, and
the bulk of annual interest costs. The depreciable assets arising

against each product area may be taken as follows:

ASSET | PRODUCT AREA | TOTAL

“ ] . Floor Tile Furniture o
BUILDING ; $ 75,000 $ 75,000 $150,000
EQUIPMENT ©8212,485 $133,435 $345,920
INSTALLATION | § 50,000 §$ 50,000 |  $100,000

TOTALS:‘ ’ $337,485 » $258,435 $595,920

A numberkbf methods areypérmitted iﬁ‘calcﬁlatiﬁg‘annﬁai debfécia*
 tion - with the straight-line and decliﬁing balance mQFho&é’cited.as
méstiprevalent. For simplicity, the straight-line me;hod‘will be‘a-i

dopted throughout in this analysis, and>is recomnended in”pracfiég for
the project for éach flow generation for su§tained expgnsion;“As to
depreciation ratés, five percent a year will be taken on building and

12.5 percent a year on combined equipment/installationA(;'e.y~plant)v

* Discussions of an information nature were held with the U, S, In-
ternal Revenue Service, San Francisco, and- forms- and -dotuments -
obtained. More detailed interviews were conducted with the First
National Bank of Nevada, Reho; and the Bank of América, San Fran-.
cisco. The First National of Nevada ‘j.s,1:"ezc_:omxner;glec;jl“zeig'gz1:133%p;"QLJ)‘.QM:Q}(Q~

gource of borrowed funds.
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-eost, The results are-as follows:
PLANT PRODUCT AREA
ASSET : ‘ - TQTAL.
Floor Tile Furniture
" BUILDING $ 3,750 $3,750 |  $7,500 .
EQUIPMENT $26,650 $16,680 $43,330 °
INSTALLATION $ 6,250 $ 6,250 $12,500
TOTALS : $36,650 $26,680 $63.330 - . -

The unit coets,in depreciation would thus be $;O37 in fleot tile.l
and $.053 in furniture/fireplace material,

The calculation of interest nepends on the application on funds
as well as on effectiVe‘interest tates. ‘As ‘to tates, six percentwpere‘
annum will be assumed on the $500,000 issue ef debenture (or sequﬁe&i»l
mortgage) bonds, and eight percent on working capital loan of $300g®00"
In the debenture issue, $200;000 will be applied to ‘each product '1ine":

In working capital run-in and development/inventory costs: are ‘expected

to be higher in furniture/fireplace output vs. floor tile in a 2 1" i

ratio - or $200,000 in furniture ve. $100,000 in floor tile. The enmuaf
interest costs would thus be as follows:
SOURCE PLANT PRODUCT AREA St
FUNDS Floor Tile Furniture @ v?f‘ oy
DEBENTURE $12,000 $12,000 $24,000
WORKING $ 8,000 $16,000 - $24,000
TOTALS : $20,000 $28,000 $48,000 ]

$. 056 in furniture/fireplace material

of unit operating cost would then be'

_ The total fixed ¢o
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COST AREA . FLOOR TILE FURNITURE
DEPRECIATION | $.037 $.053
INTEREST $.02 $.056
TOTALS: \ $.057 $.109

These estimates will be carried into calculations total unitucost.

Other Product Fixed Costs

The split-face plant is assumed to be installed through equity

capital, and will not be subject to interest. Depreciatioﬁ will fall

on the $35,000-Worth of equipment - taken at 15 percent straight line -

and will amount to $5,250 a year, or $1.06 per ton,

In the crushing/g:inding plant, equity‘financing is assumed at
$100,000 of installed cést, and debenturé fugdslfor the remaining -
$100,000. Annual intérest at six percent would be $6,000. No working
capital provision from borrowing is anticipated.

As in the dimension plant, the building for depreciation ié taken
at five peréeﬁt;‘and thé equipment at 12.5 pércent. Tﬁe r@éults are

as follows:

* ANNUAL | ANNUAL.

ASSET ' VALUE RATE ' | DEPRECIATION
 BUILDING | $50,000 | 5 % $ 2,500
CRUSHING UNIT | $ 75,000 12.5 % ©$ 9,375
* GRINDING UNIT | § 75,000 S 12.5% | $ 9,375
TOTAL: | $200,000 10.1 % | - 521,250

The combined fixed costs would then be $26,250, or $1.05 a ton,
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motion/advertising/marketing expenses, including travel. As distribu-

k.
W
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‘ggnivalent to the split~-face fixed cost. The two estimates will be

carried into final tabulations. ) CATE LG

Operating Costs: Administration(Sales
. R

The final component of operating cost is administrative and sales
oy
expenses. Under administration, all salaries (except labour and sales)

will be taken with all elements of office/overhead expense. Sales

.costs will include salaries (or commissions), office expense, and pro- ‘

. 3
tors are assumed in project merchandising, no deductions will be made

for manufacturers' agents commission.

The chief administrative cost will be salaries. Excluding sales
staff, the salaried personnel of the project at the eutset are assumed
at nine persons - a president,aproductinn.manager, secretary/treasurer,
and theiryofficeystaff.v Ihegsaiégdmanager and staff will be accounted

separately, but at five ﬁerscné;fbtiﬁg_the total to 14. The breakdodn

and salary costs are as Follows:

POSITION | sauary TOTAL

PRESIDENT . )-8 16,000

Secretary C j§ 4,800‘ $ 20,800
MANAGER, PRODUCTION $ 13,500

Secretary 845000 $ 17,500
MANAGER, SALES | $°13,5

Secretary 18 4,

Sales Representative $ 9,000

Sales Representative | $ 7,500 ‘ .

Stenographer $ 3,600 $ 37,600
SECRETARY/TREASURER - $ 12,500

Accountant $ 7,500

Payroll/Personnel Clerk | $ 5,000

Stenographer $ 3,600 : N

Stenographer $ 3,600 $ 32,000

TOTAL: $107,900
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The administrative cost component in total salary expense would
be $70,300. )

Further costs would arise in office overhead/expense. Office
'rent' must be charged, whether staff leasés space or occupies a part
of the‘project's building. Utility éxpense (1ight, heat, telephone,
telex), employee benefits (pension, médical, etc.), and office equip-
ment/supply costs must be charged. A travel budget should be provided,
and legal/audit feés allowed, Certaiﬁ costs will arise in the publi-
cation‘ofiannual reports, information to shareholders, and annual meet-
ings. Directors of the Board must be‘permitted‘an honorarium; a pro-
vision made to the Chairman; and costs of directors' meetings included.

A provision should be made for industrial and scientific research. The

breakdown would be as follows:

COST ITEM BASIS ANNUAL COST
Office 'Rent' 1,200 sq.ft. @ $4.50 $ 5,400
Utilities $150 month x 12 $ 1,800
Employee Benefits 5 % of total salaries $ 3,500
Office Equipment Annual amortization $ 3,000
Office Supplies $300 month x 12 $ 3,600
Legal/audit fees $1,800 x 2 $ 3,600
Travel/Conventions Excluding sales $ 3,500 E
Directors' Fees Chairman + 6 Directors or f
6 x $100/month + 1 x (
$250/month $10,200 (
Shareholder costs Annual report/meeting $ 1,200 _
Research Provision Industrial/scientific S
testing and studies $15,000
Contingency Reserve. Misc. travel, etc, $10,000
TOTAL: $60,000

The combined costs of salaries and overhead/expense total $131,108 -

or for simplicity, $132,000 - and represent 5.5 percent'of‘annual~seles

;
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revenue and 7.2 percent of total cost.

The sales ekpense will consist of salaries, officeque:he&&; travel

costs, and promotion/marketing expenses. Salaries will bewtawah”as 5
cited; office rent/utilities/equipment/supplies will Be“takenﬁwn'the\
same basis as administration; and maximum probable allowancé fér travel/

promotion. - The annual cost would be approximately as follwwgg

COST AREA | BASIS - ANNUAL, cosr
SALARIES As cited $37,600f
OFFICE Pro rata admin. $ 9,600
TRAVEL $6,000 per man $18,060,
PROMOTION Brochures/advert. ‘ L
Trade shows, etc. ‘ $25,000
MARKETING | ~ Special efforts , . $ S,QQp
TOTAL: | | o ~ $95,700

Total sales cost'Will be taken’at $96,006, or four percenﬁrofv
annual revenue and 5.5 percent of cost. | o

The combined administrative/sales costs of $228, 000 should now.
be distributed among the various product areas. This will be done on
.a pro rata basis according to annual»séies-volume. In each case, the
standard pfoportioﬁ of annual revenue will‘be taken, The‘results_are

based on the Table XXI annual revenue summary, and are as follows:

PRODUCT ANNUAL ADMIN. SALES |  TOTAL !
AREA SALES EXPENSE |  COST cosT
, o
Floor Tile $1,000,000 | $ 55,000 | "$40,000 | $ 95,000
Furniture $1,000,000-| $ 55,000 $40,000.| § 95

Split-Face ° | .$ 100,000 | § 5,500 | $ 4,000

Crushed/Ground| $-.300,000 | § 16,500 |- $12;000~~~i¥‘“;

et

w$9@;00@u

. TOTALS:. V,”gzyago,og@m.\»$132T@g@mmﬁmw

T




173

The unit cost calculation may be made on the same basis. The

ur

breakdown would be as follows:

ot
PRODUCT ‘ ADMIN. | SALES - TOTAL
AREA UNIT EXPENSE COST COST
Floor Tile SQ.Ft. $ .055 $ .04 $ .05
Furniture Sq.Ft. $ .11 $ .08 $-.19
Split-Face Ton $1.375 $1.00 $2.375
Crushed/Ground| Ton $ .66 \ $ .48 81,14

The summary of total annual and unit costs may now be made, and
cost estimates correlated with annual/unit revenue estimates to yield

assessments of project profitability.

Project Costs: Total

The total annual cost of the project is the sum of all the fore-
going operating factors. The total is reckoned at $1,915,740. Tabu-
lated by cost are product areas in Table XXXI and it is distributed

as follows:

PRODUCT AREA ANNUAL COST . PERCENT

: OF TOTAL
Floor Tile $ 804,000 | 42.0 % 5
Furniture/Fireplace $ 708,500 | 37.0 % j
Split-face Brick $ 130,240 6.9 % |
Crushed/Ground $ 271,000 | 14.1 % ;

TOTAL: o $1,913,740 | 100.0 Z .

These estimates* should be converted into a uniﬁ*cost‘baSié,3§ﬁq

* These estimates are bases on maximum all.owance_s»througrho‘uut-,mand-j
will permit a moderate inflation in wage/material costs. Basis
of 1968 is assumed.
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matched against unit prices to yield an assessmentiof cost feasibility,
The unit results by cost areas are given in Table XXXII and may be

summarized as follows:

PRODUCT ] UNIT UNIT 'NET COST AS %

AREA . ,PRICE COST , BALANCE QF PRICE
Floor Tile $1.00 $ .804 | $.196 |  80.4 7%
Furniture $2.00| $1.417 | §.583 | 70.9 %
Split-Face $25.00 |  $32.56 | ~$7.56 | 130.2 %
Crushed/Ground [ $12.00 | $10.84 | $1.16 | 90.3 %

The cost/price ratios (calculated befbre income tax) have a.direct
impact on product and project feasibility. The disparities in these
relationships are immediately obvious, and cotment is required.,

The first disparity is the cost/price ratio on floor tile vs, fur-

niture(firepl#ce;material. Two factors have led to thié gap:
(1) Higher relative raw material costs.

(i1) Higher reiétiVe overhead costs.
The greater 'block' cest in floor tile is:due to hiﬁher material 'loss'
in sawing 1/2" vs. lf slabs - a loss that is unévéidaﬁle. This gap
of 5.4 cents will be reduced somewhat by a factof‘préﬁiouély ignored
(because pf a certain unpredictability in block size and éhape) ¢ the
higher by—produqt recovery in block 'waste' in the gang-saw opération
whé;e five gang-saws will be devoted to tile slabtoutput‘énd oﬂly three
to furnifure/fireplace} Since this‘waste~w111”be»'sold' to the crush-
ing/grinding plant,the net réturns in tile‘rqw‘material will be some-
what higher. ~ | k

The higher overhead éosts in tile output are due azaiﬁ;to the gang-
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sawing process in which a greater amount of abrasive compound (i.e.,
silicon carbide) and saw blades as expendables will be required vs.
furniture/fireplace, Thebsmaller'thickness'of the tile slab prevents
reduction in this overhead coet.

Nevertheless, the tile line represents an economic'undertaking.
Indeed, the costs cited throughout in both dimension product areas are
charged with equivalent administration/sales costs (despite the more
complex and varied markets.for furniture material), further savings in
tile output may result. |

The second disparity is in the cost/price relationship in crushed/
ground output, offording a pre-tax return of only 9.7 percent. While
costs (especially raw material cost) may well be less than the maxima
taken, the chief cause in this relatively low return is the initial
annual output level of 25 »000 tons, As the plant itself is designed
for an annual capacity of 250,000 to 300 »000 tons - and can operate at
this level on the labor basis cited - unit costs will fall as annual
output is increased. This probability of increased output is accounted
in the Section IV estimates of future profitability, and combined with
selective future price increases, makes the plant a viable undertaking.

Moreover, it will be recalled that a part of crushed/ground raw
material cost lies in 'purchases' of slab waste from the dimension plantg
Were this recovery not available, the cost of this waste would have to
be charged back to tile/furniture output - at $ .026 and $§ 052 respec-
tively. The plant is thus important to the integrate operation.

The greatest disparity 1ies in- the negative costs os the sglit-
face unit. This total cost of $32 42 per ton - resulting in a unit

——

'loss' of $7.56 - ig to a certain extent arbitrary. Nevertheless, the




176

installation and operatiom of the unit (even on this '"loss' basis) is
still recommended, for'it - is cheaper'to~imp1enent it then ‘to eliminate
it from the project.
'The reasons are as follows:

First, the largest single cost in split-face is raw material ‘at

: $l4.95tper‘ton.”“This cost reflects the variable costs of:dinension
block output (for what was termed the 'fifth' or reject block per day

‘for the-quarry); This is not a 'fair' cost. Nevertheless, were it not
recovered the costs of dimension output would be inflated, and could
not- be recouped in 'sales' to the crushed/ground plant at $5 80 per ton,
The net benefit to. the project (after deducting the $7.56 '1033 per
ton in split-face output) is thus $7.39 per ton. This is the saving
that results from finding an alternative use for this raw material.*

Second,'the split-face unit is charged with maximum labour costs.
~of $13.42 per ton on a year-round basis. Again, this;estimate is ar-
bitrary: the use of idle quarry personnel during winter months has
been awarded the crushing/grinding plant (with subsequently lower unit
1abour costs). It is quite possible to operate the split—face unit on
a partial year basis, rather‘than.the‘crushing plant, but no gain to
the project would result.i

Within the context of the ‘integrated project, the split-face unit

* The diversion of split-face raw material to the crushing/grinding
plant instead would have thé féllowing results:
' 'Raw material cost: $14,95 - $5.80 = '$9.15
Plant unit profit° $ 1.16 - $9.15 = ~ $7 99

‘This course would be more expensive to the project by $ 60 per
ton.
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can still absorb these relatively high costs, and yield a net saving
to the enterprise as a whole. The overwhelming prob;bility remains,
however, that the $7.56 per ton 'loss' will be temporary - likely no
more than two years in duration. Two factors would cqnver;,this loss

into a net return:

(1) An increase in per day output on a year-round basis, over
the estimated 16 tons/day.

(11) An increase in unit prices over the cited $25.00 per ton.
It is estimated that the 'break-even' point at the $25.00 price level
is 12,000 tons per year. With aggressivé market/ﬁfoduct'devélopment,
this level should be achieved within two years. The effort is'propbsed
rather than an immediate price revision to $35.00 a ton since (for all
practical purposes) the product has not been availablé iﬁ the région,.
either in quantity or at an economic price. As shall be suggeéted in
Section IV, the growth potential in split-face brick - on both a volume
and price basis - is extremely favourable. Given time and éffort, the
unit will become an impbrtant contributor to project profits, and should

be included at the outset.

PROJECT TOTAL COSTS: PROFIT SUMMARY

To conclude this section, total annual costs can be included in

a preliminary project pro forma to yield an estimate of net profit after

all expenses, including taxes. This pro forma is offered as Table
XXXIII and has been developed along conventional lines.
The three classifications of 'profit' that may be cited are:

(1) Operating profits before deduction of depreciation, in-
terest, and pre-income taxes.

(11) Net profit after these 'fixed' expenses but before income
tax.

G
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(ii1) Net profit after income tax, a residual that may be seg-
regated into dividends to shareholders and retained earn-
ings.

This classification is followed in Table XXXI. The important results
are net profit before and after income tax, and these are developed
here.

The pre-tax profit of the project is the residue of annual revenues

less total costs, or:

Annual Sales Revenue e $2,400,000
Less Total Annual Cost : - $1,913,740
Pre-Tax Profit $ 486,260

This sum of $486,260 is 20.26 percent of annual revenues., In terms of
rate of return, it is equivalent to 27.0 percent on tetal invested cap~
ital (including working reserve), and 40.5 percent on fixed capital in-
vestment. As a typical criterion in corporate investment decisions is
a pre-tax profit equivalent to 15 percent on sales, tne project is seen.
to be immedietely feasible,.

This pre-tax profit becomes the taxable income of the project.
‘Two U. S. tax rates apply to this income, derived from the basis of .
general U. S. corporations,* as follows: d

A basic tax of 22 percent is levied on the first $25,000 nf tax-
able income. '

Above this amount, a 'surtax' of 26 percent is levied in addition

to the basic tax, for an effective rate of 48 percent ¥

* The basis followed  is that outlined in Form 1120 "u. S Corporation
Income Tax Return - 1965", U.S. Treasury Department, Internal Re-
venue Serviceé, and "Instruction for Form 1120 - 1965". Special

. reference should be made to forms under Code 1410 for corporations
in the stone, sand, and gravel industries. :

%% There has been considerable discussion in government financial
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Applying this computation to project taxable income, the net pro-

-

fig_aftér tax would be:

TAXABLE INCOME : $486,260 $486,260

PROVISION FOR INCOME TAX :
$25,000 @ 22 ¥ - $ 5,500
$461,260 @ 48% - $221.400 - $226,900
$259,360

The net. annual income of $259,360 represents net profit of 10.8
percent on annual revenues. In terms of rates of return, it is the
equivalent of 21.6 percent on fixed capital; 1l4.4 percent on total in-
vested capital; and 25.9 percent on equity.

Against economic.criteria, the project is regarded as feasible
on all grounds.

| While the project has the capacity to generate net profit at these
ratios, and is taken as appropriate for equity investment and for the
appiication of.borrowed funds, all calculations in Sections Ii/III.have
- been made on the basis of the first full fiscal year of operation. To
the enterprise, a number of relevant considerations arise regarding
finanecing; cash fldw; expansion prospects; future profitability; and
capital appreciation. These matters are dealt with in summary form in
Section IV. Questions of a management/administrative nature - includ-

ing senior personal, project development, distribution, and operating
policies - are raised in Section V which‘conclpdes this report.

and economic circles in the United States regarding the desirability
of a corporation tax increase as a means of retarding inflation.

At present writing, neither a decision nor a meanihgful 'concensus'
has emerged on this question. The likelihood, however, tould ap-
pear to be no increasé in present tax rates pending the. 1966 'Con~-.
gressional elections, with a re-assessment in early 1967 leading

to a mdintenance of existing rates. ‘ :




