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THE BECCMOMIC POSSIBILITIRS CF MANUFACTURING
PORTLAND CENMEST IE ¥ISCONSIN
Prepared by W,0.Hotchkiss and E.P.Bean of the ¥Wiscemsin
Geslogical and FNatural History Gurvey, Pebrmuary 1833

The principal fastors governing suesessful cement
manufagture im ¥Wisconsin are (1) raw materials, (2)
markes, (3) transportation, and (4) labdex.

" RAV MATERIALS

This i3 the most important facter. The plant must be
Jocated in a place share abundant supplies of raw materials
may be cheaply obtained. These raw materials are limestonse
or marl, and elay er shale. In previous echapters the fellowing
facts in regard to raw materials in Wiscomsin have been
presented.

1. Limestone. BSeme ef the ®glass rock® beds in Grant
Ceuniy are chemicsally suitable for cement manufasiturs,
but the bdeds are thin and the overburden usually heavy,
making the eeost of quarrying high. Though the sost of
qusarrying does not necessarily condemn a deposit
properly located with referenes to transportation
and center ef demand, the location of the Grant
County limestone ia very unfavorable. All othsr
limestones in the state have such a high msgnesia
oontent that they cannot dé used for cement manu.
faeture.

2. ¥arl., Investigation has zhown that there is marl
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ehemically suited te cement manufacture in meny
localities in VWisconsin.

Clays. Investigatien during the summey of 1922 has
shown thet there are chemically satiefastory clays

in southeastern Wisconsin.

Shale., 7Ihe analysis indicates that Devenian shale
from the intake tunnel north of Xilwaukee is chemiecally
suitable for cement, There is considerable doudt
whether this shale is near emough te the surface te
permit eesonamical exploitation. All samples of
Richmond ehale whish were analyzed are high im
magnesia. The fast thatl certain beds of this
formation are being successfully used for the
napufacture of tile at Fornd du lLac would indicatse
that there are some beds relatively free from lime.
It is possible that future exploratiocn will lead te
the discevtrj of beds ehemically suitadble feor

sement mawgfag ture.

¥ichigsn stone at lake ports. There is a pessibility
of shipping in chemically eultable limestene by water
frem Hichigan.

Before the erestion of a cement mill cam be seriocusly

considered, investigatien must de made to determine whether

at a suitable site we have marl =nd shale or elay of preper

quality and in sufficient gquantity to justify the erestion

of a mill. 7This investigation will imvolve considerable

field work to determine what zreas are most emcowraging.




The geelogical work sheuld be followed by very careful
exploration, sampling, and chexzical anelyses. Samples
frem the more favorsble sites should be made inte cement
and the product tested before final decision is made,

Coal is en important factor, ¥e imow this mmst be
shipped in., TFreight frem variocus mines to certain preo-
spective sites must be considered,

Plsnt possibilities..There are twe distinst pessidilities
of plant locatien as determined by raw materials. Pirst, a
plant on the lLake Michigan shore, on Green Bay, eor lake ¥imne.
bage utilizing Nichigan limestone. Such a plant would have the
advantage of water hauled limestone and coal. This plaant
cenld use a local dlay er shale, or thess sould bs shipped
in. BSueh a plasat weuld bé ebliged to steck.pile limestene
and coal during the tremsportation seasonr in sufficient
quantities to carry the mill threugh the four months when
navigation 1 clesed. &uck 2 plant would not have absolute
eontrel of its raw materials inicss it bought and operated
a quarry outside the state.

The second possibility is a marl plant, The infermatien
at hand indicates that such a plant weuld be lecaited away from
the 1ake and would be dependent uporn rail.hanled ooal. 4
million barrel plant weuld need for a 59 year 1life 1150 acres
of marl averaging ten feet in depth. This memrns that no amall
deposit can be considered. The disadvantagesof a marl planf
are: (1) A» excavated the marl contains 50 to 6C per cent eof

vater. 7This would require a wet process mill involving seme-
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wvhat higher fusl consumpiion thamn would the limestone plant
desoribed above. The use of longer kilns maises it possible
to use the wet process more effieiently than with short kilms,
bt there ssems to be an advantage ef abeut 5 sents per barrel
ir faver of the dry process. (2) Harl deposits are likely te
be erratic in quaniity and quality. Very thereugh exploxratienm
of the depesite will be nesessary te insure the plant sgainst
musk of this uncertainty. (3) It is impossible te excavate
marl during the winter menths. The plami would be ebliged
(&) to adut down during the winter, (b) te steek pile marl
during ihe mummer, or (¢) to operzte during the summer at in.
oreased capacity and eperate enly the clinker grinding €epart.
sent in the winter.
MARKRT

Wiscensin offers a geod merket for Portlond cemant. In
1920 its rank ac a cement corsumer was eighth in the umien.
The states which used more cement tham ¥iscomsin in that year
include ¥ew York, Pemnsylvania, {llinois, Chie, Califernia,
¥ichigas, and New Jersey. ‘

. hegserding te the U. 5. Geolegical Survey, ¥isoconsin used
3,484,700 barrels of cement im 1920, Its per eapita censump-
tion of cement wss 1.31, that of the United States as a whele
¥as omly 0.87 per espita . Of the total cemamt production ef
e United States 3.4 per cent was consumed im %iszconsin.

~ In 1921 the total shipment of cement into ¥isconsin was
3,849,000 barrels, of this total 1,173,560 barrels or 30.8
per eent was used in highway constructisa. This dees not
inelude cement for city pavemente, In 1922 the total ship-
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ments wexe 3,756,000 barreis. Of this 1,193,800 barrels or
ebort 32 per cent was used im highway eemstructiem.

we )hnn ne statistics on the distribution of cement ethsr
thax that used feor highway purpeses. issuming that the ne-
highway cement is distridbuted equally ascerding te pepulatien,
the center of nen.highway cement eoncumption eaincides with
the center of population, which in 1930 was 3.5 milsa seuth
of EeshXeres in Margustts County. Since 1880 ths center of
population has beenr in eastern Marquetis County. If it is
fair te asmme that the cemter of sensumption of men.highwsy
sasent will eomtinme to b; relatively nesr the centsr of
pmiatten, it seems 1likely that this comter of comsumptien
will not meve very far during the life of a esment mill.

The semtser of highway construction cement sonsumptien
in 1932 was sbout five miles southwest of Toud du Les. This
senter will ghapnge semewhat frum year to year as the smount
of cencrets construction in bemd issue eeunties fliuctustes.
Vith sn {ncreass in cencrets sensiruction im the ssuthwestern
paxt of the state, it is to bs sxpected that the gemersl meve.
ment of the center of highway consumption will be westwamd.

There is a strong demand for cement in Wissemsin. A
cemont plant located near the center of this demand would
find a ready market for cement of proper quality. If ether
factors permit, the plant should be located near the center
of least competition with cutside plants,

TRANSPORTATICH

The mill should be leezted em or near two oempeting
msin rallway lines although the questiem ¢f rates and tremafer
charges would probably be satisfasterily settled by the Wis.

.s-




consin Railrcad Commission. The freight rates on cement frem
Msson City, Ls Salle, Buffington, Duluth, sad Petsakey te
Wisconsin poinis sheuld be determined. With this dats 1% will
be pessible to censtruct a freight rate eantour map, thus
determining the center of ieast sompetitisu.
LABGR

I determining the locatien ef a plant the laber swpply
snd the heusing of smpleyees must be econsidered. 1f ike plaat
is near a towm and transportatien cam be arranged, lesder Supply
and housing will nmet present many difficulties. If e plant
is at some distance frem a towm, it will be mecessary te
estsblish a village vhich wuld centain 500 te 600 peeple,
This wewld require houses for married mem, a boarding bsuss,
a church, scheels, and a stere, as well ss sgwage, waier, and
lighting systams. Such am additional expemditure would add
materially to the cost of the cempleted plamt. TFor this
reason it would appear advisable to loeate a plamt near a towm.

BITR ANR COST @F N1LL

In oxrder ts be a Tesl factor in ecmpetition snd to
eperate at as 1low a ¢ost as pessible, the mill should have a
sapacity aof 1,000,000 barrels per year. |

_ Hilté estimstes (December 9, 1920) that a first class

1,000,000 barrel mill will cesi about $4,500,000. The South
Daketa Cement Comnissicm reporss (January 23, 1923) that the
most regent estimate of the cost ef a 600,000 barrel state
ewned plaat is §1,500,000. It has beea stated resenily by
a well informed engineer that a 1,000,000 barrel mill woald
cost about $2,000,000. The average invested capital plus
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funded indebhigdness of seven Lehigh Valley emmiu}‘ having

v L

lwnitoé 8tates af imerica, Plaintiff, v. (ement Eanufacturers
Protective Aszsoolation et &ls, Defondants: Im ihe Distrist
Court of the Thited States, Southerm Dietriet of Xew Yok,
Answer of defendant p. 18.

an sanusl preductiem of abeus a milliem barrels is $e,387,000,
COBT OF MANUPAOTURING CEUEST

In the present state of our knewledgs it is futile fer
the writer fo atteampt ts estimate the sest of mamufacturing
cememt in Wissemsim., A properly leested plemt with sn mmple
Supply of raw materiasls with preper mansgement would bs zble
to cezpeis suscessfully with cutzide mills, since the logal
plant would have a great advantage in sest af freight en
finished cement. This would predably cutweigh the incressed
et ¢f seanl eince the freight ¢a the ceal mscessary te
masufacture a barrel of cement is leszs than the freight on
a barzel of cement., For axemple the freight en 200 peunds of
nerthern Illineis ceal at Fomd du Las is 26 cents. The freight
on a barrel of cemeat shipped from 1a Salls, Illinecis te Yeaud
du Leg is BY ecents. If shipped frem Buffinmgton, Indisna, the
freight is 51 cents per barrel.

The estimated freight advantage im faver of the Fend dm
Lag plant is 28 cents per barrel. Assuming the fuel concump-
tion at 7omd du lao %0 be 200 pounds pey barrel using the wet
process aand at La Salle or Buffingten 130 pounds per barrel
using the dry process, there is a differential of 79 pownds
of coal im faver of the outside plant. At $5.00 per tan. tais
is 17.5 cents per barrel, leaving & balance of 7.8 cents in
favor of the Foméd du Lae plant.
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PROPITS OF CENENT MILLS8
There is an impressien that the cement mills are making
emorbitant prefits. The follewing quetatiorn has reference teo
ninetesn Lekhigh District cement manufaec turers?,

19;1;0& 8tatez ef America, Plaintiff, v. Cement Eanufactueres
Pretective Asmogciation et als, Defendants;: In the Listrict
gourt eof the Tnited States, Scuthern Distrist of New York,
Answery of defendant p. 13,

"Reginning with the commen ‘pre.war standard' year, the
following table gives the averaga cost per dbarrsl amd the
average price received per barrel by the defendast mabg.
faeturers operaiing each year frem 1913 to 1928, imeclneive,
together with ths percentage which the margin bLstween cosi
amd price Bears e the selling price . or vhAat weuld de the
pereentage of prefit on the ssliimg price tut fer the fast
that ather items reducing prafit are not ineludsd in cenmgi.”
Year Coet per barrel Price recetived pPer cent margin t¢

per darrel price
1913 $ .7151 $ .8403 | 3.9
1914 .7398 L8818 .1
1918 . 6796 . 7357 6.3
1916 . 8188 . 9699 15.9
1917 1.1069 1.24190 10.8
1918 1.3933 1.8436 9.7
1919 1.4496 1.65329 12.3
1920 1.7798 1.9290 7.9

The average profit ef these companies figured from net
income minus taxes on invested eaplital wase in 291P 7.4 per




‘cent, in 1920 5.0 per centl,

l0nited 3tates of Amerieca, Plaintiff, v. Cement ¥anufactiurers
Protective Associzstion et a2ls, Defendants: In the District
Court of the United States, Southern District of New York,
Answer of defendant p. 18.

In the following table the first eolumn represents the
average costs of a large group of American iills representing
atout 25 per cent of the total output of Portland cement.

"It should be noted that the large group tabulzted
above represent about the lowest.cost large fraetiom of the
American!induatry; for the American industry taken as z whole
the average coet of cement shipped would be from 10 per cent to
20 per cent higher than the gosts in Table 214,‘aeeord;ng to

the year and to local conditions as regurd coal, labor, etc."

2Eekel, E. C.,, Ceménts, limes, and plasters, p. 500, Hew York,
John Wiley & Sons, 1922,

The second and third ¢olumns represent the range in average
cost at all mills a2 indicsted by Bckel's estimate. The
fourth column is the average factory price for the United

ttates as given by the U. S. Geological Survey.




Year Total cost per TEckel's estimate of Average fastory
barrel shipped total cost at all mills price in Ué S.

from 25 per per barrel

cent of lowest . from to

cost prcductionl
1913 $ .734 $ .8070 ¢ .8808 $1.008
1914 1314 « 8045 «8776 . 937
1918 . 696 .7656 . 8362 .86
1916 .798 .8778 . 9876 1,103
1917 1.129 1. 2419 1,3548 1,354
1918 1.454 ~1.5994 1.7448 1.598
1919 1.467 1,6137 1.7604 1.71
1920 1.812 1, 9932 2.,1744 2,02
1921 1.625 1.7878 1.98500 1.89

1Eckel, B. ¢., Ceménts, limes and plasters, p. 501, Xew York,
John ¥Wiley & Sons, 1922.

zlinoral Resources; U. 8. Geol. Survey 1921, p. 223.

The difference between the above figures for any year does
not accurately measure the average profits since we are mot
comparing similar data. It does suggest, however, that the
profits are not so excessive as has sometimes been sisted.

#hen it is realized that labor zmd fuel commnenly make up
about three fourths of the mill cost, it is readily apparent
that the rise in the price of cement from 1916 to 1920 was
due in large measure to rapidly increasing wages and fuel
costs, We car hope for a reduction in the price of cement
only ae a reflection of reduced cost of labor and coal.

A study of the rel:ztive or true prices of cement is

interesting. From this table it will he seen that the
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PRICES, NOMINAL ANP REAL, OF PORTLAND CEMERT 1914 . 1920

Year ¥oainal price per Index number, Relative or true

barrel in currency average prices price
1514 $ 0.927 100 $ 0.937
1915 0.860 101 0.851
1916 1.103 124 0.889
1917 1.354 176 0.770
1918 1.596 196 0.814
1819 1.71 212 0.807
1920 2.01 244 0.829

i

;Eckcl, B. C., Cements, limes and plasters, p. 503, New
York, John ¥iley & Sons, 1922,

relative price of cement frem 1915 to 1520 was actually less
than the 1914 price and that the nominal priee of cemeat hsa
lagged considerably behind the average of commodity prices.
This lag in prices was in part the result of aharé competition
between cement mills with productive capacity shout 50 per
cent in excess of sutput.
SUNMNARY

éranted that investigatiom develops the fact that there
are several places where raw materials of proper quality exa.
ist in sufficient quantity, the final decision regarding the
location of a plant will depend upon a proper balancing of
the remaining factors (1) location with reference to center
of demand, (2) lacation with reference to center of ieast out-
side competition, (3) transportation, (4) labor, and (5) cost
of fuel. In order to save time and expense the investigation
should be confined to the area defined by the four factors
mentioned above.
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THE FEER FOR A CEMEET HILL IN WISCOESIN

¥e believe that a cement plant in ¥isconsinm ie zbe
sclutely esszntial to uninterrupted progregs in concrete
highway conztruction and that the point hasz been reached
where the existing milles cannot supply the demand.

Percentaga of capacity

utilized
1918 1919 1920 1931
United Ststes ae a whole 51.7 60.2 68.3 69.6
Hills directly affescting the
supply of ¥isconsin 61.9 863.9 73.9 78.%

It will be noted from the above figures that during this
periasd the mills have greatly incrsaszed the percentage of
capacity utlilized and ithat the milla'affoeting the supply
of Fisconsin have been increasing this percentage at a
more rapid rate than has the country as a whole. This is
probably a rcfl5etion of the large concrete paring programs
ef this area.

The question of vital importance to Wisconsin is
whether or not the mills now supplying her needs can increase
thelr ocutput fost erough to supply the rspidly incre=sing
demand. One hundéred pexr eent czavacity has not been reached
and we believe it will not be reached. Omn the contrery we
believe that the existing mills are approaching the practieal
1imit of their capaclity if they have aoi already raached it.
This recuction in ihe theoretical capacity iz due to the

following condisions;
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l. Production. ¥ills operate at full capacity for but

a few menths in the summer., This is due to (a) the

demand for cement is heaviest during the construction

season, (b) because of lack of storage cspacity or lack
of capital to finance storage the mills are unable te
store adequate supplies of cement during the seasocm of
decreased demand., It has beéen impossible to induce
consumers to anticipate their needs and store adeguate
stocks of cement in advance of their needs. If the
mills provide this storage, it means an increase in
price. GShortage of coal and tramsportation difficulties
are additional factors which frequently limit productien.

2. Distribution. Shortage of coal or cars, and strikes
have seriously hampered the movement of cement away
from the mills and have thus prevented capacity pro.
duction even during the summer,

It is certain that the demand for cement is increasing.
¥e belisve that the existing mills have about reacked their
practical production capacity. #With inoreasing demand
and at best but slightly increasing supply, Wisconsin faces
the ebvious result - rising prices of cement with increasing
difficulties due to shortage of supply.

Two solutions are possible, the construction of a
cement mill in ¥isconsein, or the construction of new mills
in the territory which now supplies our needs. The only
solution possible by state action is the erection of a
state ovmed plant.

The State of wWisconsin is engaged in a great business
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undertaking, the construction of highways. This business oan
easily absorb the entire output of a 1,000,000 barrel cement
mill., The ecomomic possibilities of such a mill have been
diseussedt ¥hether for the purpose of erecting a plant by
the state, or for the purpose of stimulating the erection

of a plaat by private cspital, we believe that the raw _
materials for cement manufacture should be investigated,

and have estimsated the cost of such investigation. In the
following pages we have alse summarized some of the more

apparent advantages and disadvantages of a state owned

plant.
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ESTIMATED COST OF INVESTIGATION OF RAW.
HATERIALS ¥OR CEMEET MANUFACTURE

If the investigation of raw materials were limited to

the rectangular area extending frqn Fond du Lee t6 Racine

end west from the lake to Madison, the estimated budget

of minimum expenditure would be as follows:

Geological work $4,500

Testing of most premising deposits

¥arl . 5,000

Clay 3,000
Chemical znualyses of samples 4,500
Practical cement teating of samples ;‘690

Tctal §18,600

SUGGESTICEE FOR FURTHER INVEETIGATIOE

In cage investigation shows that raw materials eof

satisfactory quality and in sufficient quantity are

available, the following investigation is necessary be-

fore a staute plant can be established.

1.

2.

Consumption. A .careful study should be made of the
present consumption of highway cement and an estimate
made of the probable future demand. ¥ith this dsta
it will Le possible to forecaet the m ovement of the
center of consumptiion during the iife of a plant,
Transportation. This should imclude (a) freight per
ten on cezl t6é the poessible mill sites, {(b) freight
on cemeni from each prospective site to each couR ty.

Frem this data the totzl cement freight bill for

-15-




3

4.

5.

each site.can be computed. (c) Freight per barrel to
each county and total freight on cement from each of

the ocuteide mills which are now supplying the greater
part of highway cement. (d) A study should probably

be made of the pressnt and future concrete highways im
the viecinity of each prospective site.

Labor. The use of prison labor should be considered,
The relative costs of prison labor and ordinary labor
should be compared. Thie should include total cost

ef housing amd labor im ea_ch caee,

Plans for mill and estimate of cost of construetion of
mill and cost of cement manufacture. A careful study

of consuwmption, tramsportation, and coet of manufacture
should lead to the selection of the site best suited

to the needs of the state. If it is evident that cement
can be manufactured at this site at such a cost that
cement can be delivered within the state at costs roll'
within the delivered cost of cement from outside mills,
the state should preobably bdbuild a mill.

Plans for financing a mill. This involves many interesting
considerations which cannot be discussed here. One cona
sideration, however, ie essential in estimating cost of
finished cement. If funds are raised by general tazatioenm,
the estimated cost of manufacture and the selling price
should include maintenance, interest on investment, and
an annual retura of capital sufficient to wipe out the
investment in twenty years. This is necessary since the
counties will not share in the :advantages of the cement
mill in direct proportion to their share in taxes,
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2.

S

4.

ADVANTAGES AND DISADVANTAGEDS OF A cTalE
OWNZED PLANT COMPARED ¥ITH
PRIVATELY OWNED PLANT
A. ADVANTAGES

The state owmned piant would pay no taxes. This would
effect a saving of from 3 to 6 cents per barrel.
There would be no selling cost. Xstimates on this
vary coneiderably. #e uzssume an average figure of 10
cents per barrel.
¥o financial or géneral ovorhead expense. This is
estim:ted to be 2 cents per bsrrel.
Blimination of profit of private company. Xot
estimated.

The total estimated direct advantage of & state gowned

mill is 15 cents per tarrel,

1.

2.

Indirect advantage in general stabilizatien of price.
Greater assurance of supply needed Ifa» highway con.
struction.

No promotion cost.
Poseible saving effected by using prisen labver.
B. DISADVANTAGES
The usual sriticiam . that the state cperstien of =
%usiness is not efficient.
Such a plaat could not serve =zll psrts of the state.
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