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Allwood Quarry

“ The exemination of this quarry was made, November
11}, 1920 at the request of iir, Guy &, Warren. In conference
with hin it wvas decided to make a brief study of the quarry
peying especial attention to two types of roeck, the Vienna
and the milk of mggnesia stoné. These formations wereto de
ssmpled with the idea of detemining whether or not these
formations are confined to this quaryy. JFron the avidence
at hand an estimate was to be made regarding the precentages
of the varioms types of stone. In addition to the above By,
¥arren roquested sny infomation that would have a dearing
on the preaent and future value of the property.

Ap & yesult of this study the following conélu.
sions were reached, .
1. As nearly as ean be determined hy ociparing enslyses,
the Viemna anéd milk stones are not eonfined %o the Alla.
wood QURTTY. ) |
2. Unliess their hydrating process is valusble, Allwood
has no advantage, in composition of stone, over many
other ¥iseconsin quarries.
3¢ Pigures frum county highway oommiszioners indicate
thet quarry land favorably situated ag is the Allwood
15 worth from $750.00 to $1,000,00 per acre.
Resgrivtion of Suarzy .
" This quarzy is located in the N¥ of section 36,
T 208, R 238, on the Chicago and North ¥Westorn Railwey sbout
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7 miles ¥ and ¥ of Manitowoc. At present adbout 2 acres of
the total 32 acres are exposed by quarrying., Iin the western
part about 16 feet of limestone {8 exposed, in the eustern
26 feet. Honce a2 study of the gquarry gives a very inadeguate
idea of the total amount of eadth type of stone availsble on
the property, 1 shall base my estimaztes on the assumption
that the upper bede will sontinue to develop on the property
in about the same proportion now shown in the quarry. ‘_

There are three types of stone, the Vienna, milk,
and duilding stone, rll typea of Fiegara limestone, The
following sections will 1hd1cate the proportion of thepe
fornntions at the four places in quarry indicated on the
secompanying sketeh, Plate I,

Section Noe 2 Bection Xoe 3
- A stripping 1' stripping

8' bullding stone 5' building stone
3' Vienna stone 10! midk stone
5% milk atone

8sction Ko, 3 8ection Ko, 4
8! fair bdullding stone A' stripping
34' falr Vienna stone A2' building stone

32" milk stone
24! Vienna stone
Assuming thet all beds in the property will
maintain the proportions now shown in the quarry, for
8 depth of 30 feet, the figures in the following tadle
are obtained,
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' Tone of reck Tons of Iime
' Vienna ' 310,000 370,000
Mk © 620,000 340,000
Builddng 2,170,000 2,290,000

At the office iz & weu 118 feet in depth, MHr,
Goma, Superintendent, ip of the opinien that sll of this
depth &s suitable for building iime. In the future the
quarry may bs operated at o grester depth, tut this will
involve higher guarrying coste,

Yienna Btona, 7nie is a dense blusegray oXyse
talline dolémitg. The bed &in seoction 1 extends 150 eanst
end 150' south of the rorthwenst cormer of the quatyy. inm
the northoast corner the 21’ ded probably ccntinues %o the
W and 5 %0 Join the Vienne shown in sootion B it 48 probae
ble in the northoastern pert of the quarry an even larger
amount »f the face sould be used as Vienna, Nios Squires
ptates &hot to date L0% of the quaryy product in Viemns
stone, Ny estinnte cheoks this wery cileee!y.- 1 telieve
the Vienna bads ere dus to replasement and that they will
be found to thioken oy thin, Asmming that t.heA preaent
proportion is maintained over the property for a depth of
30', shere will be sLout 310,000 tone available or an
amount suffioient to produce 170,000 tons of iimes

¥k Stonge This is called milk stone in the
quarsy singe the lime fm_&his’ cténe is used to mnke
milk of mognenia, This is & white exystalline dolomite,
ssoevhat softer than the Vienna. & feet of thie stone are
exposed at seotion £1, at seotion £3 there is 20', and at
#4 33', On the basis of this I estimated that the quarsy
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would run 30% of the milk stone, Miss Squires' figure is

20%. 1 have used the latter figure in order to be cone
servative. I was uneble to determine whether the Allwood
Companty hes, by virtue of thelr trade nzme, e practicsl
monopoly of this product. 1f 6o, & gt\mdy of their sales
in the past, profits on thieg product, ete, should be =
large factor in deterzining the wvalue of the property.
pilding 8tene., This term 48 applied to the
stone used in making e@mercial lime, IThis includes ell
the slightly wemthered. rock e well es all o0k that does

not meet the requirements for Vienna or nmilk reck, IS

sust be understood thet these types are mot absoluteldy
distinet, a8 there are nll gradations between the $ypes,
It is quite likely thet a coreful study of the beds would
develep a much larger mumber of type roeks, They are now
producing & "baby lime® from a 2}® « 4* bed of dense fine
greined lithographic limestone,

pgration of Yy At present the meximm
asaognt of stripping seems to be unler two feet and from
the surface indications ft i{s bellieved that the siripping

will be light a1l over the property. The rotk seams guite
free from wide joints and pockets 80 stripping is eusy.
This quaryy is operated more like sn oepen pit
iron mine than like a quarry. Drilling end blasting must
be 80 planned that the various types of rock may de loaded
Beparately, This will affeet ecosts gince there seens 2o
be no way to loazd emtept by hand. A more imtelligent
superintendént and more observant laborers are required in

this than in & quarry devoted solely to the production of
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building lime. At presond & good desl of work is done by
contraects Thero is mo union, & good marny of the men are

married and live in cwmpany houses, »o that lzdor cendla

tions seem sbove the average.

A disndvantage of this quarry is that 1t ldes
in level oountiry 8o that the rock muet be elevated from
the quarxy to the kilrs and the druinage of the quarry
smust be carved for Wy pwmping.

in !’iﬁn@ 8 value for this quarry e shsll cdte
sider the land ontirely apart from the equipnents 1 Cone
sider this land %o be worth £750.00 » £3,000,00 per acre.
This figure is besed wpon ithe following eonsiderztionss
s The question oe to whether or not the Visune end
milk stone are sonfined to this pnrticular guarzy.
2¢ The fteohnical question as %0 whether this querry
has any npecinl sdvantage in moterial or process for
the prodnction of hydrated lime,
3¢ Value 6f qusrry land 1n neighboring sounties.
) 8 Are the Vienna and milk types of stone oonfined
o thio quarty?® In oxier to answer thiz question snalyses
were made of comporite samples of these fomailons.
Insoluble Iron & Lime Carboncte Hagnesium

& vilicn Alunina Carbonate
Vienns o 64 + 83 54,78 44,631
¥ilk Stone Bl + 76 _ - B3.75 4be 32

2n exder $o eompare thase snalyses with others
from the same formation, Tables 3 snd 2 were prepared.
Table ) was compiled from various publiostions. Xlate IX
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indicates the logation of the guarries from which the bama
ples for these analyses omue, Iuble 2 wans eompiled fron
wpublished anelyses, The mmbsrs are enadysis numbers,
These tnbles show that the eompompition of the Niagara i
relatively eonstont over a wide arva,
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Tadle 1
Analysis of limestone

Name of Compaxy Insole 84lioa Iron Alumina Lime Magnesitm

and Location wble 81 O, Weg0; Alg0z Carbon.Carbonste
3 ate Mg Oog
Ca Cog

3. 0% of m ses 27 _

t la R GE f 30&? o?? 80" 50053 00097
2. of sec 11, T : '

iV R 168 4,58 1,02 2,67  B0,B4 40.37
3.01iffton  lower |

20! 1,83 «30 +20 53,95 44,28
4»Taychesdeh oR6 +81 6.0 44.34

8. Bmmr leyer Auda
lay's quarry sec

20T T 188 3.38 43 + 46 64.81 43,7
G.Xawey leyer Andley's ' -
‘?‘Eutlor s quaryry :
see 20 T 24 ‘
178 W87 026,10  B54.85 44.48
8.Pelton's quarry o
Pewnukes : 3. 44 32 B2.86 43,98
9.Eorlick's quarry '
Racine « B8 . 82 82,16 45,80
20,Beswitk's quarzy, -
Baeinn 0‘0 ;98 : 55033 ‘5,52
31.Drueckerts gquarry,
Port Washingten +80 »61 BB.4L  43.48
12.8heboygan Iime '
Works,Bheboygan +88  #40 + 34 BB, 00 43,91
2. Unien Li.ma Co, _
High 01iff , .28 .40 +06 84,82 43,79

14.¥arblencad Lime &
Btone Co, Marbles

hﬁﬂd 2013 059 _ 53.’1 439”‘
18. Bturgaéa w 1.09 - 7] 84,42 44,17
i6.Bauers Quarry,EKnowles + 02 +008 H4.94 45,07
17.0rmsby Lime Co,

Brilijon + 59 + 36 58.09 43,98

38, Byron » 87 «26 «30 84.20 44.48
19, ¥Wauwatosd 1.4% P> «3 84.56 43.41
- 20.Kast Bros,Knowles .28 24 54,3 45,32
21l.Milwaukes Falls .

Lime Ce, Grafton .68 37 +92 52.57 45,34
Analyses 1 » 6, Gaaloy »f Wiaconazn, Velma X, p 338
Analysis 7, : P B40
Anslyses 8w 12 "' ' * ' P 381
Analyses 12 & 15 Tochnical Paper ¥o. 16, Burean ot

Standards
Anglyses 14. 15, 36, Bulletin IV, Wisconsein Geolbgtcaﬁ.
Burvey p 420
Analyssn rr,, 'u.s. Geological Burvey 20¢h Annual Report,
Pert 6 - p 462
Analysis 18, Goolew of wzscamin, Volume 1 p 303

Analysis 19, . k3¢ p 390




Table 2 8
Analysis County Insole Iron Alunina Lime Kagnesiun
Bunmber uble rezos .uaoa Carbonate Carbonate
Ca 003 g Cog
174  Calumet aP0 430 .00  $4,20 44.60
176 . 78 420 00 53,90 44,20
) 19 v 1,40 .00 00  B3.85 44440
166  Door 1,68 40 .00  85.75 42,10
165  Calumet 332 .00  L13  53.80 44490
178  Banitowos W96  old4  L13  54.05 43,80
179 » W8l 413 W17 84,30 43.80
243 Dodge 2,22 27 o210 54,30 44,00
138 \J 241 @13 .25 54,80 44,95
139 . o37 436 .00 84,70 44,70
142 . 70 424  L00  54.50 43490
s * o83 .28 400 54,90  44.00
) 148 Pond du Lac 1,06 200 o485  54.45 44,00
349 L +94 420 00 53,50 4425
150 L +81  ,08 .49 54,25 44,25
15 o 1s238  o40 00  B4.90 43,70
182 o +86 ,24  L,00 54,90 44.25
180 Ozaukee .14 o16 .12 54,50 43,60
170 Sheboygan e30 406 .42 55,00 42,60

171 " +66 28 » 00 $4.50 44,75




uble Carbone. Blum
ate Car¥bone
| ate

Vieuna e +64 «Bl B4.7T5 44,61
$4 ’J;ahle 4 + 26 o3 _ $5.03 "‘.403‘
#16,Tovle 1 .02 » 008 B4.74 45,07
Analysis 138, Tsble 2 .41 213 425 54460 44,75
‘ 139 » 2 g” |  +36 ,09 M,..?Q 44,70

s 182 * 8 .66 24 +00 54,90 44,25

e a1 * 2 .66 e28 00 B4.50 44,75

2able 4
- I4mestone Similay to Milk Stone

Insole 8ilica Ivon Alumins Lime ¥agne.

uble Carbdon= Sium

' ate Caxrdone
| ate |

mlk Stone : »83 +16 83,76 45,32
#20, Tablie 2 +28 o224  54.30 45,32
Analyeis 188, Table 2 1.32 . «00 »13 B3.80 84,50
Analyeis 174, Table 2 90 «30 «00 B4.20 44,060

9,
Peble 3

Iimestone Similar to Vienna
Insole 81lica Iron Alumina Lime

Table 3 48 a growp of annlyses quite similax

$0 the Viemna. Those were seleeted on the basis of lime
and magnesiws content. Freom this it appears that limee
stone of eomposition similor to the Vienna atone li_a of |
rathsy widasprend ocmmﬁco. though the irone.alumina don.
~tent is highexr in the vxm than in the others. It s

pocaible that for your purpose the fexturs, net the gon. "
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poeition of the Vienna lime is the jmportant facior, but
X do not think this likely.

Table 4 8 a grouping of analyses similar to
that of the milk stone. It seexe a little more diffia
cult to duplicate the milk stone analysis, Here ngain
the ironeelumina content of the Allwood stome 48 hisher
then in the others,

The anaelyses indicate that thc quality of this
stone is excellent, but both Vienna and milk stone can
probadbly de duplicated elg-ej_v}xere. In oaspe you dccide not
t0 purchase this property, 1t would pay you to experiment
with 1lime from the beds most nearly the duplicate of the
Vienna, listed in Teble 3.

The Rockwell Lime Cempany gquarry which jJoins the
Allwood on the west has a three foot bed of dense dlue limea
stone guite similer to the Vienra. Theve is ©wlso a limestone

quite similer in ocharascter to the milk stones

Hap the Allwood quarry any special advantage in
‘material or process for the production of hydrated lime

from dolomite? I have no wey of answering the latter part
of the avove gquestion., If the prooess is wanluedble, this
value should be included in the purchase price of the plant.
It does not add to the value of the stone. 1If, on the other
hand, the limestone is especially adapted to the manufacture
of hydrated lime, then the land has a greastly enhenced value,
There seemed to be an impression around the office that this
company had been more succeseful in the production of hydrated
lime f£rom dolomite than heva other ocompanies. This does not
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‘seern %o be veriflied by technical repoxise ‘_
Technical Paper, No. 16, Bureau of Standerds,
entitled Hanufacture of Lime is a wvery complete scientifie
report, Following ere quotations:
Pe 79 *In general magnesiasn limes hydrate far less
quickly than high caledus limes and there is leas
dangexr of ‘hwrning's Conssguently, the water does
not need tuv be mixed se auiekly oy #o thoroughly,
ané practice has desonstrated that mognesian limes
can be hydrated with good suecees in & Clyds hyw
drntoxr. | |
Ps 10 "Experience hans showm that 1t generally ree
quires less hert end lower tmimmmrea to bum
nagnesian than s high calsiun stone:*
Pa 14 "The manulasturerse of hydrated lime Judge from
the gein in meight of their praduct that nugnesium
exide vhen hurned at the temperature af en ¢rdinary
Aimokiln Yydirates very slowly if et ell. KHine sampies
of dolomitic hydrates annlyzed Ly this buresu showed
en pverape aontent of 30.92 por sent magnesium oide
and 2,29 per cent magmesium hydroxide. This peonliarity
has bean made the subfeot of seientific research the
gconolusions Irom which are that mognesium oxide wilil
gombine with wnter with remsonable rapidity only
vhen 1t hes been bumed ot sme temperature belsw
1200, {(This is somewhat lewer then the temperature
of en ordinary limekiln, })* iIn thie veport nineteen
1ime plants in thirteen staies ave desseridved., Of

these eleven are producing hydratad lime. Four of
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the eleven are velng dolemites,
Table B
Ané.lysie of limectcne

Name of Compamy Iocation Irem BSilies Alumine Lime Lagneciun
Fop0a 81 09 A1y 0; Carbonate Carbonate

Ce Oo3 g Coy

Chas,¥arneyr Ca, Cedar Hollow
Pa 440 1,23 ,32 56,38 41,97

Union Lime Co, High Cliff
vigs. 140 2o12 . 06 54,82 43, 7€

Woodville ¥hite Woodville

Idme Cos Chio 16 34 ,02 5699 42,92
white Marble Lime )Marblehead .20 486 .05 65, 00 44,31
Co ¥ich
Allwood Viennia =~ +64 61 54.7% 44461
Allwood Midk ‘ 8L ,76 83,75 45432

In the Manigticue plent of the Zhite Martle 1ime
Compexy the hydrate mill ir svpprlied gxclusively with

doloritic lime from Marbletead in spite of the fact
thet they cre produeing e righ caledium lime frem the
Kanistique quarry,

The following quotations are suggestive:

*The Kelley Island Lime end Transport Company is
the largest single producer of lime within the state, They
own sbout seventy.four kilms in the state, snd sfx or eight
more at Duluth, Minn . The latter are supplied Yy store
shipped by water from Kelley's lelend ‘and Rarblehead,

It 18 probably safe to &taote, however, that their snnusl
output does not exceed sixty yer cent of the total oepacity
represented by these kilns., Thelr properties located at
Kelley's Ieland, Xardlehead and Sendusky are very favorahly
gitnated with reference to leyrge and good merkets, beldng in
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easy reach by water transportation of such centers of
populaiion as Detroit, Toledo, Cleveland &nd Buffalo.
This firm painteins a numbver of large warchouses in
Clevelsnd, from which they distribute a general line
of builders' supplies as well as lime and cement, They
own and operate 2 number of large boats for the handling
of their output, as well as a railroad on larblehead
wvhich connects with the Lake Shore roade 1t 18 a 8ige
nificant fact that this fimm, vhich
preduced nothing but higheesled
dast .xear purchesed the sixteen kiln plant and property
of the Toledo ¥hite Lime Company, at Clay Center, whieh
i & producer of dolomite ifme. It 4s prodbable that this ‘i

fim realized that if they wiched to meintein their former

suprenacy in the lime market, they must have at le:«s% one
plant producing good dolomite lime. There is no doubt but
thet this newly acgquired property will be put in the best
of oondition, and operated mainly for the produciion of &
hydrcted lime., Idime has been hydrated at Marblehead for
Bone time, but the produect hes not bveen ze well received
as the hJydrated dolomite lime, wvhich guve 2 whiter mortar.®

The Iimestones and Lime Industyy of Ohio,
Bulletin 4, Geological Survey of Chio, pp 2284229

"High Calcium limes slake much more quiokly than
do high magnesian limes and it is generslly conceded more
difficult to meke hydrated lime from high ctlcium lime than
from hich magnesian lime.®

R, X, Meade, Concrete Age, August 1916, p 13.

The following: oonclusions regarding megnesian lime
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ere taken from Eineral Resources of the United Btates,
Part IX, 1013, under the discussion of Uses of Lime.
Ps 1883 XKortar
*In gonolusion, therefore, we find that if &1}

{ other conditions are equal, pure, welleduined, highe
caleiwn lime ghould be the best for nnkin: mortar, bee
cause it produces. the groeisnt wolums of mortar from a
given weight of lime, 7The deciding factor in choosing
lime for mortar is the expexience of the labor in the
particular locality, for this will detemine the yield
af.mortar obtained from any given lime.*
P. 1082 Conorete

*The use of hydrated lime for this purpove brought
sbout & demand for information toward ghick a mumber of
fnvestigators have been working, Thelr econclusions may
b@ sumarized as follows: (1) The magnesia in & magnesian
hydrate dees not aot the seme as wagneele in the cement |
ftself, but a mixture of oeméut and magnesimy hydrate ia ;
sironger at the snéd of n year than & similar mixture
containing higheealciws hydrate.®
Ps 1583 Finishing Lime

"In gensrel, it moy be stated that mngnesian limes
work better under the trowel and moet of them have a
bstter golor than high.osloium limes, The former are
therefore to be preferred éven though the latter give

the grenter wvolume of putty.*®
Ps 1591 Paper
*For the maker of sulphite pulp magnesia s &
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desiradble gonstituent of the lime or limestone.
Magnesium sulphite is more soluble thar calciux sul.
phite (100 parte of water dissolving 1,25 parts of the
former or ©,0043 parts of the latter), and consequently
pemits of meling a stronger ligunor. Xoreover, the presfe
ence of magnesias in the liguor gives the pulp a detter
golor and makes 1t softer $0 the touch, so that it will
felt together batter vhen mede inte psper, Therefore,
mnegnesioan lime {8 much prefersdle to the highgealcimm
ims. The impurities are not harmful,®

2. Value of similer quarzy land in neighdoring counties.
In erder %o determine chet prives sre pald for quarzy land, I
wrote o the sounty highwey eomuissioners in counties unders
lain by Hingare limestone, ssking them the raliovxng qusstione:
A, Assume good agricultural land underlain by lime.
stone of gooé quality, 20 « 30' face, 20 « 40 acres
aveilable, stripping ) « 3', wenthered ryock 2 & ' on
railrosd but far enough from o1ty 50 that land value is
not arfected by city prices, truck haui possidle, what
would such land be worth per scre in your county?
B, What would psme land be vqrth per acre if it were
not underlain by limestone?

Replies were received fram seven counties. The
average for quéation A 18 $680,00, for question B is
$300,00,

Sengiveion

The valueo of the Allwood land ie determined more

by location than by quaiity of stone, (1) It is on & good
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rellway system, (2) It e nenror to ecurces of eord wood
than are quarries farther souths (3) Its location makea
it relatively freo from labor trouble. 1 do not believe
$750.00 « $1,000,00 per scre $6 o an excersive prioce,

Respectfully sulnitted

£ F b an
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