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E. A. BRABSERT & COMPANY
60 East 42nd Street
Bew York

April 27, 1943

¥r. R. Bruce Etheridge, Directer,
Conservation and Development,
Raleigh, Forth Carclina

Dear 8ir:

In accordance with our proposal dated Fsbruary 4th,
accepted by you February 1l0th, we bsg to submit to you herewith
Sections I and II of our report eovering the first results of our
investigation of the iron and cozl resources of your State suitable
for industrial development. ‘

This report includes the fimal report by ¥r. C. C.
Morfit, our Consulting Enginesr, on the Sanford coal which is
attached hereto. It includes a prelimimery report on the iron
ores in your State suitable for spenge iron productiocn as & result
of the visit and inspection of properties and records by Hesars.
Eaton and Nixon. A report by Mr. Ramseyer on the possibilities of
magnesium production from the minmerels of the State is alse included.

Section III of our report will follow shortly after
conclusion of the field work. In the meantime we give you herewith
a short resume of such conclusions as we are able to reach &t this
time on the basis of the data contained in the above mentioned re-
ports which are appended.

Sanford Coal

Hr, Morfit has made an intensive field and office
study of the Sanford or Desp River cezl field. In ¥r. Horfit's
opinion, in which we fully comeur, the se-ealled Dan River eeal fisld
is not of commercial walue as the cozl seam is too thin to be mined
econerically under present conditions. The Deep River coal field
on the other hand represents an extemsive body of goed coal smitable
for shipment to markets as well as to bs used fer making eoke.

Additional diamond cere drilling is necessary in order
to acourately detsrmine the extent, thickmess and piteh of the coal
seam. Ur, Horfit estimates that its average thickness is 40" ef
clean coal and that the coal can bs mined down to at lemst & level
of 2500 ft. below the Surfsce. On this basis, ¥r. Morfit shows in
tract #1, where mining and drilling have already been dome, & reserve
of eight and one-half million tons of recoverable coal. This tonnage
is sufficient for one mine operatinz at the rate of 1500 tons per day



with 8 1life of 21 years. It justifies the macessary capital ex-
penditure for mine and coke plamts. In the seme traet an additional
eight and ome~hslf million are to be expeectad hut muast bs drilled
to confirm geoclogicel evidence. This would denble the corl ressrve
of tract #1. In tract #2 the evidence indicates approximetsly ten
million tons and in tract #3 nineteen million tens, or tweaty-nine
million tems altogether which could bs mined by three additionsal
opeérations, each produecing at the rate of 1500 toms per day. The
four mines together would heve & reserve of forty-six million tems
and 8 1ife of 30 years operating &t the rate of 6,000 tecas per day
and furaishing employment to 1200 men.

Theee tonnages may be inereased or decreased by a
properly carried out drilling campaign. The eost of such drilling
should not exeeed $100,000 and might bs less. We would strongly
edvise that such drilling be undertaken immsdiately and we would
suggest that application bs made to the Bureaun of Hines for this
drilling with public funds. We believe that under rresent conditions
coal mey be included in the categery of critical minerals if pro-
duced in fields where labor is available and where the mining of coal.
will leed to the productien of other critiesl meterials, such ss iren
and steel and chemicals.

The Ssnford coal has goed coking characteriztics and
would make an excellent ceke, eapeeially in the horizontsl Curran-
KEnoules type of oven. The Sanford cezl is & swelling cosl which
makes it particularly edapted te this type of oven, in which the
edrixture of lov volatile coals 1s unnscessery. The sulphur in the
coal is rather high but if coked in the horisomtel oven there will
be a substantial olimimstion so that the eoke will not bs too high
in sulphnr for the purposes for which it will be used in our progranm.

ir. Horfit sees no wnusuel mining problems and states
that under capable mamagement the mines chould opersts successfully
end show & goed emrning povwer. He estimates the cost of production
at $3.46 per ton, which based on & sales pries of $3.03 et the mime
and 390.000 net tons produced anmually would indicate an annual pro-
fit of $222,300 before federal and stete income taxes, The invest-
ment per mine would be $1,400,000 end each mime would employ about
300 men.

¥e recommend the opeming st the start of enme =mine only
for the supply of thrse smell eoking plante, ene w be located at
Raleigh, N. C., one in ths Winston-Salem and Greensboro ares and ene
at or mear Charlotte. The total number of ovens to ccks 1500 tens
of eoal per day would be 62, of which & small mumber would be required
for Raleigh and a larger number for each of the other plants. These
plants would produce domestic and industrial coke es well ss gas for
local congumption., The two larger plants could be increased to pro-
duce an additional amount of eoke fer the memufmoture of hydrogen




gas for sponge irom plants lesated in the mp@aﬁiw areas. The
sise of the plants depends largely or the gas coasumpiion of the
respective commumities. It mey be desirable to ship some of the
goal.

Bach coke plant would preduce besides coke end gas,
a quantily of medium temperature ters, espsciaslly valuable im this
emergency, as well as ammonia liguor eand emmonium gulphate, a ferti-
liser much needed by the farmers of North Cerelins. Additional by~

_ products cen be meds, if desired by the WFB, for inetance bengol

and toluol, Conatruction end operating costs will bs given when
sise apd location of plants and seope ef preducts ere determined.
Reughly, the cost of a 12 to 36 oven plant withont bengel and tolucl
recovery will, under present conditiems, bs $50,000 per oven, more
or less, according to the sisze of the instellation, The predustion
of coke will be ebout 16 tonz per ovem per day. The total gas con-
sumption from the Sanford coal will be 10,000 eu.ft. per net_tem of
coal, of which 4,500 cu.ft. will be required for heating the ovems,
leaving & surplus quantity for ssle of 5,000 eu.ft. of 550 BTU heat
value per ocu.ft. The gress yeild of erude tar per ton of coal will
be about 16 gallens,

The possibility of utiliszing the black band ore under-
lying the upper band of the ccel seam has been given some considera-
tion arnd will be studied further. It does mot appear to us at this
tine to have value by itself as & commereial source of iron or &s
fertiliger. As & by-product of cozl mining, however, it might bs
utiligzed as e faw material for sponge iron production and it may be
valusble a8 & fertiliser, perhpas mixed with ammonium sulphate.

Qur report on the iron ores for sponge irem production
is atteched. 211 of the importeat areas exeept the magnetite arss
in Ashe County and the limonite deposits in Cherckee County have besen
visited and pest history and records have been studled.

Our report gives the .opinions of Mr, Nixen, who saw
all of the deposiis which were inspested, and of Hr. Eaton who exam-
ined the Cranberry mine and has studied the ores of Nerth Carolima
from all the records availsble. Hr, Eaten and Mr. Hixon will cemplete
the investigation by visiting the remsining districts.

From the work dome the most fmaversble prospscts appeer
to be the magnetites of Lincoln Ceunty and Gaston County, especially
those at the Big Ore Bank at Iron Station. These megnetites appear
to have unusual continuity end the reported width of the ore-zome is
great emough for economiocal mining., Although not ell of the ore is
magnetite, the ore formation is megnetic, and magnetic surveying should
give satisfactory results.




The Cranberry district iz mext in promise., The
Cranberry mine was ths largest iron mine im the stata, and, although
the natural outlet for ore frem this mine is through Jokngon City,
Tern,, and the visible reserves of the mine are largely worked out,
it deserves further development by drillimg, The lesed on which the
nine is located is extremely persistent; amd the ppssibility of
finding ore in commercial quantities thers and farthsr from the
state boundary should not be neglected. Semewbat similar occurrences
of magnetite in Ashe County also deserve attemtion.

The titaniferous magnetites of Guilferd end Recking-
lmm eounties have the disadvantages of narrew width and high titen-
iun oontent;-bat the lead, or ore-zone, in which they escur is
remerkebly persistent, the iron content of the ore is relatively .
high, end the titanium oxide may possibly be removed and perheps
recovered by megnetic conesntration.

In the light of our present knowledge the hematite and
magnetite deposits in Randolph end Chsatham counties hold little pro-
mise of sufficient tonnage to be intsresting.

The deposits of brown ores in Cherokee ceounty have
prospects for tomnage as good as, if not better than, any other de~-
poeits in the State, but the character of the ore does mot admit of
conesntration before reduction to such a high degres of purity as
magnetite and 1s not as amenable to direct reduction. A more definite
statsment in regard to the Cherokee couaty oreas will bs made after
this district has bsen vigited.

The prineipal problem of the investigation of irea ore
regources is to find a large emough tomnage in one district to warrant
the capital expenditure required for a steel plant. The old workings,
with the exception of the Cranberry Mime, were individuslly too small
to meet the reguirements of & modern plamt; baut in scme distriets
sufficient ore might be found, if the ore-gzome is treated as & mmit,

Katrually we could not recommend the imstallation of
sponge irem plants anywhere without the aamam of an adeguate ore
supply behind esch plant. There arc now no proven reserves anywhere -
not even in the Creanberry mine - which would warrant capitel expendi-~
ture for & commsreial sponge iron plamt. The smellest slme of such a
plant to be ecomomieally sound is 50 tens deily eapaeity of iren, re-
geiring epproximately 70 tons of magnetic consentrstes per day, or
25,000 tons ammmally. Por a life of oaly 20 years, $00,000 tons of
ere would therefore be required. In the Crasberry mine there are
enly 50,000 toms of proven ore, equivalent to about 20,000 toms of
concentrates. This illustrates the necessity of drilling.

We therefore recommend that the werk of magnetic sur-
veys, trenching and drilling of the depssits im the Lincelnton and
Cranberry districts be undertaken immediately, to be fellewed by
eimilar exploratory work in Guilford and Rockinghem ccunties. The



seat of this work we have estimated at $75,000, as shown in the
repert. We spuggest that an effert be mede to have the érilling
of the ore bodies, as well as of the coal, doms by the U. 8.
Barssu of Hinss. We are prepared to supervise this work em a
fee basis. '

¥#e are impressed with the probability of the exist-
ence of more ore im the Cramborry mine end asdjoining territery
vhich might well justify the installstion of a 100 tem or ewen
larger sponge irom plamt in thet erea. Only magnetie field work
and drilling will make such & development possible. The pame awlies
to the ether regions which we have recommended for drilling.

The present cost of a sponuge iranplnntofma tens
daily copacity on the basis of low temperature ganseous
of magnetic eoncentrates with hydrogen ges is sppmximtely
$750,000. Of this smount $400,000 iz for the hydrog
$350,000 for the reduction unit and auxilisries. .Largm' plants
will eost considerably less per ton capaeity and smaller plants
more. The cost of spongs iron depends om the eost of concemtrates
vhieh in turn is predicated cn the cost of mining the ore and the
ratic of concentration. The eost of hydrogen is an equally imper-
tant fector and depends on the sourcs and price of the raw material
from which 1t is derlved - Avellsble sourves for Horth Carclime
plwtameml,anandprmm The sost of hydrogen per ton of
sponge iron ean bs determined after the location of plants is decided.
It nppaam that the three ore erens indicated above may preducs :
sponge iron at costs comparable to the cost of producing iron amd

eteel in our prireipal steel centers. The prinmeipel object of pro-
ducing sponge iron in Horth Caroline should be the menufacture from

it of steels of %he highest quality. Detailed estimates of costs

will be given in the third szetion of thls repsrt, or when the loeation
of plenta has been dstermined,

e are attaching a pre
Remgeyer which glves & gemozal symepsd
eegium smaufecture from miwm raw mnws.als, with spneial rofes
to the poesibilities im Herth Carolinma.

In addition to the processe
ti@ﬁng m #.: kg b

5 meptioned, we ars inves~
er process which iu @nmalym’mt has not been
daveloped on & ¢ reiel seale. The proecess applies to Olivimee

vhich are ecompoun of' magnesia amd silien, and cpinsls which are

m@mmmmmm Dr. Gardner uses & small percentage of sedium
carbenste for separation of the siliea from magnesis in the Olivine.
The sodium silicate results as & salsble by-product and part of the
godiem is circulated through the process. Dr. Gardner is preparing




to make a laboratory demomstration on your Olivimes to prove the
fansibility of his process and to corrcborate th@ mterial and
heat balarces which he is prepering for us. e reocommend that
this precess be given serious consideration as 1t appeara to
have economic possibilitiss, especizlly for the Olivines feor
yoar State. We recommend that you continue to cooperate with
the Tennesgee Valley authorities im the development of processes
for the productien of magnesium ghleride f¥om Olivine. Other
interests have elso shown a desire to cooperate, especlally the
Reynelds Metals Company.

%e have glven you herewith a condensed summary
of our conelusions and recommendations as covered by the investi-
gations we have made to date. Ths reports or the Sanford eceel,
the iron eres ezcept Cherokee end the Olivine are attached hereto
and made & part hereef.,

Regpectfully sgubmitted,
H. A. BRASSERT & COMPARY

By
(s) H. A. Bressert

President
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H. A. BRASSERT & COMPANY
60 East 42nd Street
New York

April 27, 1943

Mr. R. Bruce Etheridge, Director,
Conservation and Development,
Raleigh, North Carolina

Dear Sir:

In accordance with our proposal dated February 4th,
accepted by you February 10th, we beg to submit to you herewith
Sections I and II of our report covering the first results of our
investigation of the iron and coal resources of your State suitable
for industrial development. ’

This report includes the final report by ¥r. C. C.
Morfit, our Consulting Engineer, on the Sanford coal which is
attached hereto. It includes a preliminary report on the iron
ores in your State suitable for sponge iron production as a result
of the visit and inspection of properties and records by !essrs.
Eaton and Nixon. A report by Mr. Ramseyer on the possibilities of
magnesium production from the minerals of the State is also included.

Section III of our report will follow shortly after
conclusion of the field work. In the meantime we give you herewith
a short resume of such conclusions as we are able to reach at this
time on the basis of the data contained in the above mentioned re-
ports which are appended.

Sanford Coal

Mr. Morfit has made an intensive field and office
study of the Sanford or Deep River coal field. In Mr. Morfit's
opinion, in which we fully concur, the so-called Dan River coal field
is not of commercial value as the coal seam is too thin to be mined
economically under present conditions., The Deep River coal field
on the other hand represents an extensive body of good coal suitable
for shipment to markets as well as to be used for making coke.

Additional diamond core drilling is necessary in order
to accurately determine the extent, thickness and pitch of the coal
seam. Mr. Morfit estimates that its average thickness is 40" .of
clean coal and that the coal can be mined down to at least a level
of 2500 ft. below the Surface. On this basis, ¥r. Morfit shows in
tract #1, where mining and drilling have already been done, a reserve
of eight and one-half million tons of recoverable coal. This tonnage
is sufficient for one mine operatin; at the rate of 1500 tons per day
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with a life of 21 years, It justifies the necessary capital ex-
penditure for mine and coke plants. In the same tract an additional
eight and one-half million are to be expected but must be drilled
to confirm geological evidence. This would double the coal reserve
of tract #1. In tract #2 the evidence indicates approximately ten
million tons and in tract #3 nineteen million tons, or twenty-nine
million tons altogather which could be mined by three additional
opérations, each producing at the rate of 1500 tons per day. The
four mines together would have a reserve of forty-six million tons
and a life of 30 years operating at the rate of 6,000 tons per day
and furnishing employment to 1200 men.

These tonnages may be increased or decreased by a
properly carried out drilling campaign. The cost of such drilling
should not exceed $100,000 and might be less. We would strongly
advise that such drilling be undertaken immediately and we would
suggest that application be made to the Bureau of Mines for this
drilling with public funds. We believe that under present conditions
coal may be included in the category of critical minerals if pro-
duced in fields where labor is available and where the mining of coal.
will lead to the production of other critical meterials, such as iron
and steel and chemicals.

The Saenford coal has good coking characteristics and
would make an excellent coke, especially in the horizontal Curran-
Knowles type of oven. The Sanford coal is a swelling coal which
makes it perticularly adapted to this type of oven, in which the
admixture of low volatlile coals is unnecessary. The sulphur in the
coal is rather high but if coked in the horizontal oven there will
be a substantial elimination so that the coke will not be too high
in sulphur for the purpocses for which it will be used in our program.

Mr. Morfit sees no unusual mining problems and states
that under capable management the mines should operate successfully
and show a good earning power. He estimates the cost of production
at $2.46 per ton, which based on a sales price of $3.03 at the mine
and 390,000 net tons produced annually would indicate an annual pro-
fit of $222,300 before federal and state income taxes. The invest-
ment per mine would be $1,400,000 and each mine would employ about
300 men.

We recommend the opening at the start of one mine only
for the supply of three small coking plants, one to be located at
Raleigh, N. C., one in the Winston-Salem and Greensboro area and one
at or near Charlotte. The total number of ovens to coke 1500 tons
of coal per day would be 62, of which a small number would be required
for Raleigh and a larger number for each of the other plants. These
plants would produce domestic and industrial coke as well as gas for
local consumption. The two larger plants could be increased to pro-
duce an additional amount of coke for the manufacture of hydrogen
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gas for sponge iron plants located in the respective areas. The
size of the plants depends largely on the gas consumption of the
respective communities. It may be desirable to ship some of the
coal,

Each coke plant would produce besides coke and gas,
a quantity of medium temperature tars, especially valuable in this
emergency, as well as ammonia liquor and ammonium sulphate, a ferti-
lizer much needed by the farmers of North Caroline. Additional by-
products can be made, if desired by the WPB, for instance benzol
and toluol, Construction and operating costs will be given when
size and location of plants and scope of products are determined.
Roughly, the cost of a 12 to 36 oven plant without bengol and toluol
recovery will, under present conditions, be $50,000 per oven, more
or less, according to the size of the installation. The preduction
of coke will be about 16 tons per oven per day. The total gas con-
sumption from the Sanford coal will be 10,000 cu.ft. per net_ton of
coal, of which 4,500 cu.ft. will be required for heating the ovens,
leaving a surplus quantity for sale of 5,000 cu.ft. of 550 BTU heat
value per cu.ft. The gross yeild of crude tar per ton of coal will
be about 16 gallons.

The possibility of utilizing the black band ore under-
lying the upper band of the coal seam has been given some considera-
tion and will be studied further. It does not appear to us at this
time to have value by itself as a commercial source of iron or as
fertilizer. As a by-product of coal mining, however, it might be
utilized as a raw material for sponge iron production and it may be
valuable as a fertilizer, perhpas mixed with ammonium sulphate.

Iron Ores of North Carolina
for Sponge Iron Production

Our report on the iron ores for sponge iron production
is attached. All of the important areas except the magnetite area
in Ashe County and the limonite deposits in Cherokee County have been
visited and past history and records have been studied.

Our report gives the .opinions of Mr. Nixon, who saw
all of the deposits which were inspected, and of Mr. Eston who exam-
ined the Cranberry mine and has studied the ores of North Carolina
from all the records evailable. Mr, Eaton and Mr. Nixon will complete

. the invegtigation by visiting the remaining districts.

From the work done the most favorable prospects appear
to be the magnetites of Lincoln County and Gaston County, especially
those at the Big Ore Bank at Iron Station. These magnetites appear
to have unusual continuity and the reported width of the ore-zone is
great enough for economical minlng. Although not &1l of the ore is
magnetite, the ore formation is magnetic, and magnetic surveying should
give satisfactory results.
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The Cranberry district is next in promise, The
Cranberry mine was the largest iron mine in the state, and, although
the natural outlet for ore from this mine is through Johnson City,
Tenn,, and the visible reserves of the mine are largely worked out,
it deserves further development by drilling. The lead on which the
mine is located is extremely persistent, and the possibility of
finding ore in commercial quantities there and farther from the
state boundary should not be neglected. Somewhat similer occurrences
of magnetite in Ashe County also deserve attention.

The titaniferous magnetites of Guilford and Rocking-
ham counties have the disadvantages of narrow width and high titan-
ium content; but the lead, or ore-zone, in which they occur is ’
remarkably persistent, the iron content of the ore is relatively .
high, and the titanium oxide may possibly be removed and perhaps
recovered by magnetic concentration.

In the light. of our present knowledge the hematite and
magnetite deposits in Randolph and Chatham counties hold little pro-
mise of sufficient tonnage to be interesting.

The deposits of brown ores in Cherokee county have
prospects for tonnage as good ag, if not better than, any other de-
posits in the State, but the character of the ore does not admit of
concentration before reduction to such s high degree of purity as
magnetite and is not as amenable to direct reduction., A more definite
statement in regard to the Cherokee couanty ores will be made after
this district has been visited. =

The principal problem of the investigatlion of iron ore
resources is to find a large enough tonnage in one district to warrant
the capital expenditure required for a steel plant. The old workings,
with the exception of the Cranberry Mine, were individually too small
to meet the requirements of a modern plant; but in some districts
sufficient ore might be found, if the ore-zone is treated as a unit,

' Natrually we could not recommend the installation of
sponge iron plants anywhere without the assurance of an adequate ore
supply behind each plant. There are now no proven reserves anywhere -
not even in the Cranberry mine - which would warrant capital expendi-
ture for a commercial sponge iron plant. The smallest size of such a
plant to be economically sound is 50 tons daily capacity of ironj re-
quiring approximately 70 tons of magnetic concentrates per day, or
25,000 tons annually. For a life of only 20 years, 500,000 tons of
ore would therefore be required. In the Cranberry mine there are
only 50,000 tons of proven ore, .equivalent to about 20,000 tons of
concentrates. This 1llustrates the necessity of drilling.

We therefore recommend that the work of magnetiec sur-
veys, trenching and drilling of the deposits in the Lincolnton and
Cranberry districts be undertaken immediately, to be followed by
similar exploratory work in Guilford and Rockingham counties. The




cost of this work we have estimated at $75,000, as shown in the
report, We suggest that an effort be made to have the drilling
of the ore bodles, as well as of the coal, dons by the U, 8.
Buresu of ¥Mines. We are prepared to supervise this work on a
fees basis,

Ve are impressed with the probability of the exist-
ence of more ore in the Cranberry mine end edjoining territory
which might well justify the installation of a 100 ton or even
larger sponge iron plent in that area, Only magnetic field work
and drilling will make such a development possible. The mame spplies
to the other regions which we have recommended for drilling.

The present cost of a sponge iron plent of 100 tens
deily capacity on the basls of low temperature gaseous reduction
of magnetic concentrates with hydrogen gas is approximately
§750,000. Of this amount $400,000 is for the hydrogen plent mnd
£350,000 for the reduction unit and suxilisries. Targsr plants
will cost considerably less per ton caspaelty and smaller plants
more. The cost of sponge iron depends on the cost of concentrates
which in turn is predicated on the cost of mining the ore and the
ratio of concentration. The cost of hydrogen is an equally impor-
tant factor and depends on the source and price of the raw ratsrial
from which it is derived. Available sources for North Caroline
plarts are coal, oil and propane. The cost of hydrogen per ton of
sponge iron can be determined after the locetion of plesnts is decided.
It appears that the three ore areas indicated above may produce
sponge iron at coste comparable to the cost of producing iron and
steel in our prineipsl steel centers. The principal nobject of pro-
dueing sponge iron in North Carolina should be the manufscture from
it of steels of the highest quality. Detailed estimates of costs
will be given in the third section of this report, or when the location
of plants has been determined.

_Development of Industries based
" on_the Olivines of North Carolina

We are attaching a preliminary report by Mr. C. F,
Ramseyer which gives & general synopsis of the present state of mag-
naegium manufacture from various raw materials, with special reference
to the possibilities in Forth Carolina.

In addition to the processes mentioned, we are inves-
tigating the Oardner process which is entirely new but has not been
developed on & commercial msecale. The process applies to Olivines
which are compounds of magnesia and silica, eand spinels which are
magnesia and alumina, Dr, Gardner uses a small percentage of sodium
carbonate for separation of the silieca from magnesis in the Olivine.
The modium silicate results as a salable by-product and part of the
sodium is ciroulated through the process. Dr. Gardner is preparing
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to make a laboratory demonstration on your Olivines to prove the
feasibility of his process and to corroborate the material and
heat balances which he is preparing for us. We recommend that
this process be given serious consideration as it appears to
have economic possibilities, especially for the Olivines for
your State. ¥e recommend that you continue to cooperate with
the Tennessee Valley authorities in the development of processes

. for the production of magnesium chloride from Olivine. Other

interests have also shown a desire to cooperate, especially the
Reynolds #etals Company.

. We have given you herewith a condensed summery
of our conclusions and recommendations as covered by the investi-
gations we have made to date. The reports on the Sanford coeal,
the iron ores except Cherokee and the Olivine are attached hereto
and made & part hereof.

Respectfully submitted,
H. A. BRASSERT & COMPANY
By

(s) H. A. Brassert

Presgident




MAGNETITE IN ASHE COUNTY

Although the old maps and records show nany occurrences of
iron ore in fshe County, only two, one of which is on the Graybeal property
at Langing and the other on the Ballou and Calloway properties north of
Crumpley, are credited in Bayley's report (Bulletin No. 32 of the North
Carolina Geological and Economic Survey, by ¥. S. Bayley, published in
1923 uhder the title of "¥Yagnetite Iron Ores of East Tennessee and Western
North Carolina™) with having promise of economic importance.

These two properties were visited on ¥Way 6, 1943.

Graybeal FProperty

The old workings are of two hills half a mile east of the village
of Lansing and north of the stons school-house and Nr. Jones's Infirmary.
¥ost of these old workings have caved in or have been partly filled, but the
walls of the veins are still exposed in some of the cuts; and it is possible
to approximate from the size and shape of {he openings the size &nd pesition
of the ore that was removed. In some places fragments of ore remein on the
dumps and in the pits, and these fragments give some idees of the character
and quality of the ore. The strike of the veins is given in Bayley's report
as northeast to southwest but I think that this 1is incorrect, and that the
strike is northwest to southeast, basing my opinion on the fact that the
cuts run from northwest to southeast, and seem to have followed the ore
instead of cutting across barren réck to reach it.

On the hill to the northeast there are four cuts, which apparently
followed rich streaks or veins in gneissoid granite., The ore was 3 ft. to
12 ft. wide, standing nearly vertically and striking northwest. It seems

to have lacked continuity, because the cuts are not more than 50 ft. lonz

or 15 ft. deep, and the ore in the face, where exposed, is lean. The cuts
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are approximately parallel, and enter the hill on the northwest side near
the top. Apparently the ore did not extend through the hill, for there are
no cuts on the southesst side, but an exploration tunnel on this side of the
hill is seid to have cut the ore. £ drill hole put down by the Pulaski Iron
Co. on this side of the hill is said also to have cut ore,

On the southwest hill there ars three similar cuts on the north-
west slide near the top. They are parallel and en echelon, The ore was
6 ft. to 10 ft{. wide, standing vertically and striking northwest. On the
scuth slde of this hill neer the road there is a tunnel, which has caved in.
It was apparently about 200 ft. long, and, slthough on page 152 of Bayley's
report it is saild not to have cut the ore, there is on the dump magnetite of
better quality than is seen on top the hill., This may, of course, have comze
from narrow stringers.

The megnetite occurs with horablende and epidote as it does at
Cranberry, and the "veln" may possible be a basic dike or a basic phase of
the grenite. There are present &lso crystals of pyrite, pyrrhotite and calcite,
minerals that indicate a probable contact metamorphic origin. Some ore bodies
of this origin are large, but as a general rule they are relatively small and
irregular. This ore apparently occurs in irregular lenses, more or less
parellel, separated by lean material, and it is possible that there are enough
enrichments to constitute an ore body rich enough to be mined and concentrated
at a profit, but the odds are ageinst it.

The primary ore is magnetite, and could be easily con&entrated
magnetically; but some of the ore on top of the hill has been oxidized to
hematite, and has lost its megnetism. If the ore were mined, it would ﬁave to
be hauled only half a mile to Little Horse Creek at Lsnsing, where thesre would

be plenty of water. The Virginia and Cerolina branch of the Norfolk and




— . Dot e e s e e T e At = = e e . P PR 2 i e et MBI T R B S5 e ARSI T (o Al SR 2. Gad @B SATUAET
- e

Western Railway passes through Lansing, but it provides outlet only to the
~ north and west.

Ballou and Calloway Properties

The Ballou Home Place is one mile north of the village of Crumpler,
On a hill 200 ft. ﬁigh in a band of the north fork of the New River there
are a number of old cuts, which were opened on the outcrop of a vein of
magnetite, and an old shaft, which was sunk to cut the vein on the dip. All
of the old openings have caved in, and it is possible to estimate the width
of the wein only by the size of the openings. The ore is reported to have
bean 22 ft. thick. It strikes northeast and dips southeast at 450 to 500.

Apperently tﬁere are several veins or lenses overlapping to some
extent, and it 1s possible that there is a fairly wide ore zone with rich
spots in i1, the pattern of which may be possible to determine by magnetit
surveying. |

At the foot of the hill on the southwest side a tunnel, call@dd
the Plne Tree tunnel, was driven about north-northeast under the road 150 ft.
or more into the hillside at a depth of 120 ft. below the upper workings,
and it is saild to have cut the ore on the dip. The portal of the tunnel has
collapssd, but it would be easy to re-open it. One of the local residents
says that the ore splits into two branches on the west side, but is in one
plece on the east sidd.

Across the river from the Ballou workings described above, about
1500 ft. to the northseast are more old workings, which have caved in, and
there are other old workingé near the top of the hill on the Calloway or
Send Bank property 2,000 ft. southwest of the Pine Tree tunnel. Thess also

re caved in, These old workings were not visited, because the river was

too high to cross., The three groups of workings are almost on line, and
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may represent enriched spots along the same zonse, but they are quite evi-
dently not connected directly because the ore does not appear in the river.

The ore is magnetite and would have tc be concentrated magne-
tically, although the pieces of ore found on the dumps are much richér than
those at the Graybeal property. Very probably only the richest streaks of
ore were mined, and there 1s no way to determine, without further exploration,
elther the width of thse mineralized zoms c¢r the analysis of the orel There
1s room encugh inside the bend of the river for possibly 100,000 tons of ore,
if the ore aversges 20 ft. wide, and'there night be as much more on the other
side of the river. The chances of {inding as much ore &s this are slim, end
these figures must be coﬁsidsred only as an outsids possibility.

The nesrest railroed is the Virginia and Caroline brench of the
Norfolk and Testern eilwsy at Vest Jefferson, which is 10 mlles away over

e hilly road.

Conclusions .
Both the Graybsal and Ballou deposits are in themselves worthy
of magnetic surveys and possibly diamond drilling; but it is difficult to
see how their exploitation, except for the employment given by mining end
concentrating, would add much tc the industrisl development of the state,
because the only railroad serving the district leads out of the state, and
their ores could not be used in a steel plant located in the middle part of

Horth Caroline.




LA R AAR P ¢

MAGNESTUNM

Magnesium Raw Katerials

There are five main sources of magnesium bearing ﬁateriala
from which magnesium is obtained commercislly at the present time.
These are: salt brines, sea water, magnesite (MgCL3), brucite
(Hg(OH)Q), and dolomite (CaCoB.HgCOB). 0f these, the supply of sea
water is unlimited, and of dolomite virtually so, although only
relatively high grade dolomite deposits can be used economically
at presént. Sea water can oniy be used if fuel is available at
very low cost for the various processing and drying steps required.

Host of the magnesium produced in the world up to ths present
has beeﬁ made by the electrolysis of pure fused magnesium chloride
(the German-Eritish Flektron or basic magnesium process and the Dow
Chenical process). The magnesium g?loride is usually made from
ragnesium oxide (kzC or magnesia) obtained either from brine, sea
water, megnesite or brucite. It may also be obtained, at some
increase in processing cost, from dolomite; the latter is probably
being used &s a source of the metal at present in England and some
parts of Europe. Of the other two magnesium processes, the carbo-
thermal (Hansgirg) requires relatively pure magnesia (¥gd), while
the ferro-silicon (Pidgeon) process uses straight calcined dolomite.

North Carolina Sources of Magnesium

Sea water is, of course, available all along the coast of
North Carolina; but no cheap fuel, such as the abundant supply of

natural gas found on the Texeas gulf or California coasts is available.
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Horkable deposits of magnesite and brucite are unknown, and no
deposits of high grade dolomite have as yet been found, but their
occurrence is quite possible and further work should be done to
develop this possibility.

In its extensive olivine deposits in the western part of
the State, North Carolihg possesses extremely large reserves of
magnesium ore with a high megnesium content. These deposits have
recently been reported on in dstail by Hunter and Ranxin in a
Bulletin issued jointly in 1941 by the State Department of Conser-
vation and Development and the T.V.A under ths title "Fosterite
Olivine Deposits of MNorth Carolina and Georgia', This report, on
a conservetive basis, shows the existence of nearly a quarter of a
billion tons of easily quarried olivine, averaging 48% magnesia,
equivalent to 29% magnesium metal, most of which is in North Carolina.
General interest in this treﬁendous natural resource, as shown by
tne number of publications on the sﬁbject, has been increasing
during the lest few years.

Low cost electric power is a prime requisite for the elec-
trolytic production of magnesium by the fused chloride process and
also, to & lesser extent, to make the ferro-silicon required by the
Pidgeon prooéss. Froem the power standpoint these deposits are favorably
located, as they are close to the eastern edge of the T.V.A. electric
power grid and the Fontana and Hiwassee dams.

Wnile the average percentage of metallic magnesium in North
Carolina Olivine is less than that in high grade brucite, it is
slightly greater thar that in magnesite, and more than twice as great

as that in colomite, as shown in the following table:



Magnesium Content of Various Magnesium Ores and Compounds

%

Ores Magnesium
Brucite, Mg(OH), or MgC.H50. 41.7% lg
: (hydrated magnesiz or natural mag-

nesium hydroxide)..if 90% pure = 37.5
Olivine, 2Mg0.Si0, + 2Fe0.S5i0, (magnesium

silicate contaminated with iron

silicate)..average analysis 48% }¥gl = 29.0
Magnesite, }gC03. 28.8% Mg (magnesium

carbonate)..if 95% purs = 27 .4
Dolomite, 1gCC3.CaCl3. 13.2% Mg..if 95% :

pure = 12.5
Compounds
MgCly.6H,0 z 12.0
MgC12.2Ho0 = 18.5
MgCl, anhydrous = 25.5
MgO = 60.3

There are no theoretical reasons why magnesium chloride cannot
be obtained as cheaply from olivine as from any other source, and
laboratory scale experimental work by the T.V.A. over a period of
several years supports this view. The Authority at the present time
is seeking permission from the %War Production Board to build a pilot
plant in which to work out the technical details of the process on
a larger, semi-commercial scale.

Description of Magnesium Processes

A1l of the magnesium metal now being produced in the United
States is made by three general methods. The first, and by far the
most important one at present, is the electrolysis of the fused chlo-
ride, the latter being derived, as mentioned above, either from sea
water, magnesite or brucite. At ¥idland, i'ichigan, where production

of the metal was first started in this country by the Dow Chemical



Company, magpesium chloride is also derived from brine-well bitterns,
a by-product of the production of salt and sodium chloride products.
There are no technical reasons why it cannot also be made from
dolomite, as it is sbroad.

The second process is the Hansgirg process, operated By lir.
denry Kelser at Permanente, California, with rather indifferent
success up to the present time. This is a earbo-thermal process in
which magnesia (i'z0) is heated electrically in the presence ol carbon
under a vacuur. The magnesiur metal which distills off is quenched
in a high velocity streaw of natursl gas or petroleum vapor tc pre-
vent the reoxidation of the metallic magnesium vapor back tc magnesiun
oxide by the carbon monoxide present in the gas. The resultant
magnesiuu powder, contamingted by carbon dust and oxide,. is bri-
quetted and redistilled under vacuum to give a metal 99.99% pure.

The third and newest process is the Pidgeon ferro-silicon
process. 1t requires a dolomite of high purity as raw material.

The dolomite rock is first crushed and calcined, and then pulverized
and mixed with pulverized 755 ferro-silicon. The mixture is bri-
quettéd and the briquettes charged into 10" diameter retorts 10!
long. A high vacuum, of the order of one ten-thousandth to one one
hundred thousandth of an atmosphere, is maintained in the retorts,
which are heated externally by any means to a temperature of 2150° 7.
At this temperatﬁre the silicon of the ferro-silicon reacts witn
the oxygen of the magnesia present in the dolomite tc form silice,
liberating metallic magnesium.

2:g0 4 Si = 2Mg(vapor) + S£i0,

The latter, under the extremely low pressure, sublimes or distills



off from the hot briquettes. The silica combines with and is
held by the lime present as calciur silicate. The metal is con-
densed at the externsl water-cooled end of the retort as a ring or
hollow cylinder of metallic magnesium. This magnesium is 99.97%
pure. One pound of 75} ferro-silicon makes one pound of metallic
magnesiur, The production of the ferro-silicon used by Pidgeon's
method requires less than half as much electric energy &8 is used
to produce magnesium by electrolysis of the fused chloride.

¥hether the Hansgirg process will be able to survive after
the war is somewhat doubtful at present. The other two processes
will probably be directly competitive. It is too early, however,
v to state with any certainty which will produce magnesium at the
lowest cost. The percentage of maznesium contained in the ore which
1s converted to pure metel will probably be about the 'same by either
process. |

(Bnerelly speaking, the fus;d electrolyte process is more
dependent upon both cheap power and cheap fuel than the Pidgeon
process. It uses at present over twice the power per pound that
the Pidgeon process does, and the production of magnesium chloride
by wet methods requires very large amounts of cheap fuel for evapor-
ation and drying. The main reasons for the present high ccsts of
the Pidgeon process are the fact that it operates on a batch basis,
and the retorts it has %to use to stand the high temgerature of
2150° F. at the necessary high vacuum have been extremely expensive
and of relatively short life.

If the fused magnesium chloride electrolytic process is

used, there is no reason, so far as can be seen at present, why



magnesium chloride cannot be made just as cheaply, if not more
cheaply, from olivine than from either sea water, brucite, magne-~
site, or dolomite. However, in this connection it must be remembered
thet the cost of the magnesium in the original. raw material is
relatively & very small part of the total cost of magnesium. Pre-
sent processes produce magnesidm for costs ranging from a low of
possibly .15 per pound to a meximum of perhaps {.30 pgr pound. If
we teke .20 per pound as the average cost during war time, the
cost psr ton amounts to £400. Assumin.; that olivine, dolomite,
magnesite end brucite can all be quarried for approximately £.50
per tén, the raw material cost per ton of maznesium produced will
range only from $5.00 per ton, or 1-1/4% in the case of dolomite,
down to £1.75 per ton or 1/2% in the case of olivine, magnesite or
brucite. It is obvious tha% the various processing requirements
are, and are likely to continue to be, ¢f greater importance then

the type of raw materiel available..

Requirements for the ¥anufacture of Magnesium

From the above discussion, it can be seen that the ideal
place to make magnesium would be at & location where both fuel and
electric power were very cheap, and.a high grade body of magnesium
ores was also available. In North Carolina two or these three require-
ments are met, at those points where tﬁe T.V.L. power lines are close
to the olivine deposits. liere, fuel only wo;ld have to be imported.
The cost of assemblinz the raw materials and power required by the
process in southwestern North Carolina should be competitive with any
other part of the country, since in no instance are all three pre-

requisites obtainable at any one peirt. The plants in Texas and

Californie have cheap fuel and fairly low cost power, but have to



recover their magnesium either from sea water and dolomite, or from
magnesite hauled reletively long distances. The Basic Magnesium,
Tnc. plant near Boulder Dem has cheap electric energy and fairly
cheep ore, but aas to pay a relatively high price for fuel.

I the Pidgeon process can be made continuous and its high
retort cost eliminated, it sho:.2d be a very economical one. The
process itself is very eimple, and no extensive ore preparation
plent is required, straight calcined dolomite being used without
furcvher purification., It takes little fuel, and less than half as

much electric energy as any of the fused chloride processes.

sarkets and Uses for Magnesium

The prospective uses and market for a new product must
&lways play a very important part in any attempt to establish the
commerciel feasibility of starting the production of such a product
in & new area. At the present time the market for magnesium is a
war markev, its three main uses beiﬁg the airplane and automotive
transport industries and the production of incerdiary bombs. After
the war, the latter use will disappear; but if the price of maznesium
can be lowered to around ten cents ver pound, it will become directly
competitive on a cost basis with low carbon steel in many fields.
There would seem to be no insurmountable technical reasons why it
should not be produced for such a figure, in properly designed and
operated large scale units.

Due to the lower quantity of power required for the pro-
duction of magnesium in comparison with that required for the pro-
duction of aluminup, together with the one third lighter weight of
the latter and the nuch greater aveilability of its ores, i.e., ses

water, dolomite, magnesite, olivine, etc., it would seem quite



probabl; that magnesium will eventually considerably outstrip
aluminum in tonnaze, snd eventuelly approech, at lesst on & volume,

i.e. cubic [oot basis, that of steel.

freliminary Yecommendations

It is recommended that the State of North Carolina continue
to work with the Tennessee Valley Authority as closely as possible
in the development of methods for the production of magnesium chloride
from olivine at the lowest possible cost. Similar cooperative work
should also be carried out with such irdustrial concerns as show
interest in the possibilities of producing magnesium from clivine
within the borders of the State.

It is further recommended that further gesclogical survey
worx be undertaken at once, in order, if possible, to develop re-

serves of hizh grade dolomite. Some of the best dolomite used at

present by the Pidgeon process is lpcated in nortawestern Connecticut

and eestern lew York State, close to marble occurrences which, in
geological structur:, do not greatly differ from similer occurrences

found in North Clarolina.



NORTH CAROLINA OLIVINE
MINING AND DEVELOPMENT

l. Foreword

It is impossible to make definite plans, specifications
and estimates for mining olivine wlthout a knowledge of conditions &t the
place where it is to be mined and of the daily tonnage required. Such con-
ditions as the hardness of the rock, the height of benches mined, trans-
portaetion in the guarry snd crushing are fairly uniform, but the depth of
stripping, the water supply, the length of the haul to the treatment plant
and to the railroad, the cost of bringing in power and the cost of power
i1tself may vary at the different deposits.

2. Deposits

As & basis for estimating costs the deposits at Tebster
in Jackson County have been chosen for study. At Webster there ares at least
three deposits. Two of them may be parts of ore deposit, which has besn cut
in fwo by the Tukeseegee River., On the south side of the river is a rounded
hill 1400 ft. long and 300 ft. to 500 ft. wide,‘which risaes about 100 ft.
above the level of the river. 4 cut 10 ft. to 12 f£t. wide and 12 ft. deep
was made across the middle of the hill 30 years ago by the Consolidated
Nickel Co. Recently a little excavation has been done by the 0Olivine Products
Company which had a lease on the property until a few weeks ago.

There are probably more than 3,000,000 tons of stone above
the level of the river.

On the north side of the river the ground rises rapidly
towards the village, and the surface reaches & height of probably 150 ft.
above the river. The width is at least 500 £4. The length of the outcrop
was not measured, but it is safe to count on at least 5,000,000 tons in the

deposit.



Another large outcrop occura southeast of that first
mentioned.
3. Plant ¢ite

The size and position of the plant for treating the ore
will determine which of the deposlts should be opened first. On the south
side of the river there is an excellent site for & plant, from which either
deposit would be eesily accessible. If the plant is not to be &t the quarry,
it will be necessary to build a brench railroad half & mile up the river to
connect with & logging railroad that comnects with the Southern Railwey at
Sylven, about 2 miles to the north. The cost of equipping end operating the
quarry would be the same, whether the stone was delivered to the railroad or
to the plant.

In estimating costs it is assumed that the deposit cn the
south side of the river has been chosen for development.
4. Power

& power line of the Kantehale Pcwer and Light Company
crosses close to the property, and ample power is evailable.
5. Water

Little water is needed for the quarry. It is assumed that
ample water can be cbtained from the river, althouzh for the trsatment plant
storage may be necessary to insure an adequete supply in dry weather,
6. Mapping |

The first requirement is an accurate topographicel map !
of the deposit and its vicinity with contours at 5 ft. intervals. From this
map the benches can be laid out, and the mode of attack can be planned.
Benches 50 ft. high are the most economical, end the hill should probably
be mined in two 1lifts, taking the top off first, but it may be expedient to

mine the whols hill in one 1lift.




7. Diamond Drilling

Before plans are completed, two vertical core-drill holes
should be put down to a depth of 100 feet.about 500 feet apart on the long
axis of the hill to test the quality of the stone. This can probably be
done for #1,000.

8. Stripping

There is 1 ft. or 3 ft. of earth on top of the'stone,
and the surface of the stone is very irrégular. The stone has been weathered
to & depth of 10 £¥, to 12 ft. Inssmuch ss the _livine Products Company
used this weathered stone in thelr operations, it is assumed that it can
be used for makirg megnesium, and will not have to be removed.

On account of the irregular surface of the stone and the
difficulty of cleaninz it mechanically or by hand, stripping should be done
hydraulically. A centrifugal pump delivering 150C to 2000 zellons per
minute against a head of 300 ft., set up by the river and discharging through
a 10-in. spirel pipe will prove efficient. The water shoull be discharged
through a No. 1 monitor with a 2-1/2 in. nozzle. By settling out the
coarser material behind an earth dam and allowing anly the overflow to go
into the river, there should be no troublevfrom contaminating the stream,
if stripping is done in periods cf high water.

| The whole top bench, if not the whole deposit, should be
stripped before mining starts.

The volume of material stripped shoul% be less than 1 cu.
yd. for every sq. yd. of surface, or .03 cu. yd. per ton of stone in a 50 ft.
bench. At 60¢ per sq. yd. of surface, this is only £.02 per ton.

9. Eroduction |
The bagis for the following estimates and specifications

is a production of 1,200 tons & day, or 360,000 tons per year, all operations



except drilling belng carried on day shift only.
10. Drilling

Drilling for primary blasting, i.e. breaking the stone
from the face, will be done with churn drills using bits 9@ in. in diameter.

£ self=-propelling drill, mounted on céterpillar treads,
driven by a 25 i{.P. motor with a trailing cable should be used. Such a
drill is the 3Bucyrus-iArmstrong No. 29, 4 full set of tools with jars and
5 in. steus is required, and a sharpensr should be provided [or sharpening
the bits. Jrilling speed will depend largely on the type of bit used. A
Gill bit with cuttiing edge and reaminyg surface bullt up with Stoodils, a
hard alloy menufacturad by the Stoody Company, will probably give the best
regulss, 4 drill using 9 in, bits of this kind should put down at least
25 £t. of hole per shift in olivine., The holes should be drilled 25 ft.
oa.ck frém the toe cf the fsce and 20 £t, apart in the row. They should be
drilled 5 ft. below the floor of the quarry. In a 50 ft. bench therefors
55 ft. of hole will break 25,000 cu. ft. of stone (1900 tons 3 13 cu. ft.),
or 35 tons per fool of holei

One drill will therefore drill enough hole in a shif?t to
breax £75 tons. Allowing 10% for delays, we can count on about 800 tons per drill
per shift. Two drills will therefore be nseded to produce 1200 tons per
day, if drilling is done only on day shift, but cne drill will bs sufficient,
if worked dey arnd night.

For drilling for secondﬁry blasting, i1.e. bresaking up
chunks too large for the shovel to handle, there are needed two 55 1lb. jack-
hammer drills and accessories, one spare drill, and a portable electrically

driven air compressor, having & capaclty of 300 cuf.m. of dellivered esir.

These drills will use detachable bits, and a small grinder for resharpening

them will be needed,




11. Blasting

Primary blasting will be done with 60% and 80% gelatin
dynamite in 50 1lb. sticks, detonated by Primacord. Best results will be
obtained by shooting two rows of about 20 holes each simultaneously, break-
ing 70,000 to 80,000 tons per shot. The rear row of holes will be drilled
20 ft. behind the front row, aﬁd the holes will be placed cpposite the
middle of the spaces between the holes in the front row, 1l.e. "staggered”,
Both rows of holes will be fired at the same timne.

By following this practice it should be possible to break
4=1/2 tons of stone per pound of powder. Including secondary blasting, the
cost of powder, detonators, Primacord, etc. should not exceed 5¢ per ton,
12, Loading v

The stone will be loaded by an electric shovel with 2-1/2
yd. or 3 yd. dipper. Such a shovel, if given good truck service, will load
1,000 to 1,200 tons of stone per shift, depending on the size of the dipper.
4 dipper smaller than 2-1/2 cu. yds. is not recommended, because the stone
will break in large pleces and the saviné in secondary blasting sccomplished
by using & large dipper till more than offset the higher cost of the shovel,

| The shovel should be equipped with caterpillar treads and
trailing cable, should swing in & full circle, and should have ¥ard Leonard
control.

A valusble adjunct to the shovel i1s a caterpillar tractor
and bulldozer, which pushed loose rock back to the face behind the shovel,
and makes it unne%essary for the shovel to clean the floor thoroughly; A
5 ton tractor should be large enough. It will be useful also in strippins,
in building roads for the drills and trucks asnd In heavy hauling about the
plant. A road-grader, which can be haﬁled by the tractor, should also be

provided,
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13 Py &ulagg
The atone will be loaded into trucks and hauled to the

crusher, Two Euclid trucks, having 10 yd. end dump bodies and 150 H.P,
Diesel engines, will be sufficient for a production of 1200 tons & day, if
the haul is less than half e mile. There should be a third truck as a spare.

The plant will also need & 2 ton service truck.
14. Crusher

The coarse crushing plent should contain a 42 in, gyratory
crusher driven by a 200 H.P. motor, followed by a conveyor, & grizzly, and
two 10 in. reduction erushers or a 5-1/2 ft. Symons cone crusher, a belt con-
veyor and a storage bin. The reduction crushers will require 100 H.P motors,
or the Symons cone a 150 H,P. motor.

This plant will reduce the rock to 1-1/2 inl size. Finer
crushing will be done by & filne crushing plant attached to the mill.
15. Shops

The repalr shops shoulé include & small machine shop, a
garage equipped to repair trucks and tires, a drill sharpening and black-
smith shop, and a small carpenter shop. The shops would serve the trestment
plant as well as the quarry, and are not chergeable entirely to the mining
operation,

Shops, office and change house ;hould all be under one
roof.
16. Power

Transformers will be neededat the substgtion to reduce
the voltage for the different éperations. The shovel and the crushers will
have 2200 V. ﬁotors, and the drills, shops, air compressor and lights will

require 220 V.,




The total connscted load will be about 750 H.P. and
the losd factor on day shift will be about 50%.

17. ¥en EZmployed

Office and Supervi.sj.on.oo-oncooo'--ooB
Heintenance.cveeececocecesccvecensoned
Orilling and blastingeeececececccecsces?
Loading....0......0.‘............'..03
Hauling..'0..O.l.'0.0"‘.....".."'03
Crushing.ccessseacocescssnssscosassansel
Mi8cellan60USeeeeceseerracssccscsscssd

Total 30

Tons per man per daye.....40

For this small number of men no housing need be provided.
They can live in Webster or Zylvan or on nearby farms.
18, Capitel Zxpense

The capital investwment other than real estate will be as
follows:
1. Meppingeeccscoccosscocssecsscssssscosiosssssncasscscoassansacly000
2. COre ArAilliNZee.eosessasocosesssosssssnsscnsssasessesnassoss 1,000
3. Stripping

a. Equipment coceeecccocsccsesseal3l,000

b, OperatioNcccececoocescesesss25,000
TOtal 38’0000........lﬂ'ﬂ......‘.Bg’ooo

BMPe 9 0 00 0¢ 000000 CGUBC000200006C8000C00C0800O00E GG O O oo BN

4. Drilling and Blasting
a. Blast-hole drill.cccceceeses11,000
bn Block"hole drillS. cssesecane 2’000
Co Alr coOmMpPressorceececccssesssecss 5,000
d. Blasting equipmente.eceess.s 1,000

Total 19,000 19,000
5. Loading |
a. Shovel and sccessoriesS......70,000
b. Tractor and bulldozer......._5,000

Total 75,000 75,000



6. Hauling.

a.
b.
c.

3 lo Ou.Yd. tru°k80.010000.045"000
Garageooboootooo.loooooooo.o 3,000
Grader....-.....0000!.0~.0.. 2.000

Total 50,000

7. Crushing

a.
b.
0-
d.

Prirary erushingo.eeesocss....60,000
Secondary savssnscesedl30,000
CONVeyors s.ceccescocesossead0,000
Housing and pocketeev.oeeessl5,000

Total 125,000

8. Shops and equipment,
change house, office
and warehousebittbﬁﬂ..Q0'.0‘0.....00.‘..00000...‘.0....900.15,000

50,000

125,000

90 Transformers and power line.;..«:oc.-ooooe.ooooo-cooo-aoooco-10,000

10. General expense during constructioN.eeseeccssccccccesssesssll,000

11. Miscellaneous equipment and contingenci@s....eeevecccesoceossslb,000

Total

Cost per ton of annual production....$1.00

£360,000

Cost per man employed.eeceesocsooe..$12,000

19. Operating Cost per Ton

l.
20
3.
4e
5.
6.
7.

8.

10.
11.
12.

Drilling and blasting..eseceecscecsseccsscsasBal?
I-Fcadingo.ecooooo.0..000.050.00.ooc..'oonc.oo. ‘05
Hauling..o.ﬂbo....0000."9.‘0060000.0.0000005 .05
Crushing.’.oo’......:.IOOO"00..0'....0.0..00 009
General pil eXpPONS@.ciceccsccaascesscscansess 04
Supel"vj.sion and offlce.vooontooooc'o.oo-@ooo- 003
Engineering and analysis.cececcccescsececcaces_s02

Total 40

Strippingoo.ocoocttoo-uoo-oooo‘tooo‘.oocoovoco 002
Royaltyooo'o.oooooooooooo-o-ooo.bcoooco.o---o ‘10
General Overhead..........o....o............. 005

Taxes 00 800000000000 000060°0C000008B0800808008O0DH .05

Depreciation......'..‘.0......0’.....0........ .10

Total .72
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K. As BRASSER? & COMPARY
Consulting Engineows
for the
Iron and Stesl Industrion

60 Zast 42nd Strest
How Yorkx

THE BROSH ORES OF CHYRGERE COURTY

1. Forowords

Cherokee County has produced more "trown ores®, l.e. limonites and hydmated
hematites, than any other county in North Carelina, Om acsount of the geamphtoa}
position of the depoeits the natural mamket for the oro has beem outside the state,
and most of it bhas been sold to fwpaces in Tonnesseo and Alabama.

The reatast astivity was during ths lasht war,
2. Geologys

A peological aisoussion of the origin of the oro and its mode of ocourrence
iz unnoocsossarye This has boen prebty t}m*onggﬁ.y dasordded mé:mm:m 31 of the
Forth Caroline Gaologieal and Heonomic Susvoy, entitled "Deposits of 3rown Ores
in %estern Borth Cazelina® by . 5. Baylaye Suffice it to say that the ores are

snbs in 8 calcarecus sohist (Andrews Sohist) at or near it contact with

an ovari;ﬁng martzite (Nottoly Gmertzite) or zith an underlying marble (Murphy
Marble)s Tho geologloal age of the ¥ooks is Cambwian, but the formdtfon of the
ammmhmm.r&wmgmmmmmtmﬁgﬁeaw
Uplift, and hes probably continusd to this daye The deposits were fomad by lsache
ing of overiying fomtions end redeposition balow, Fow many times this concentres
ton took plase 1s a question, but there seams to be little doudt #hat’the concen=

tration of iron oxide boars a close relation to tho surface of the sround, and
should not be expscted Lo extend to rreat depth, f

The only dsposits that so fur have had cormarcisl ipportamee are those in
the Andrews schist neer its contact with the overlying Nottely quartzite. This
beit oxteonds from the Pain-Hichcook Hine, 2 mile south-west of Hurphy, northecast



*

for a distance of 15 mlles to the Marvacar Kins, south of indrews and Valleytommg
mmmmamxaxmum,_mwmhmmmmammtmmm
which fille the middle of the trough, appears as the onpping of & ridee or & series
of hills with schist on the lowsr flamks, AlL of the fmportent prodnsers between
Murphy sad Andresm have bsen on the Soubtheoast contact betwesn the sohist end
quartzite. Ore is found slse on the nexthwweat contact, bub the depoaita ave
smeller and more irrvemanlor than those on the east sides Both contacts are very
regular, and are nod havd %o follow, The presencs of & large strike-fault parallael,
mmmmh@w.mm&ammﬂmghmmiasmw
bodies on this sides _ A

In most places the ore ocours as & siseply dipping bed or vein with a fainly
hard foot-wall and a soft hang n3le AlL of the ore was mined in opon pils,
and it is sald locelly that m‘aftheogmﬁmwamsmﬁm,amathem&-
m_wmmm.mtmawmmgwmm In o% least two
pleges, howewer, the ore-formtion is le Wt& the surface of the ground,
MMWMMMMMWM In some places work was
epperontly stopped by grownd wat:r snd in ofhers by eximmstion or deterioratiom of
hm

fo supprt & 100-bon stesl plont, but _ m should be cheap, and there is &
chanos of & substantial inovease im visihle reserves, There also is a good chance
to devslop and mine a amsll Sonuags of ore with suall sapibal oublay in &ims %0 be
of help in the war offorte fven though the ove msh be sold oubside the state, ‘
mwoh local bensfit will acerus to the distiriet on ascount of increased employment,
i soms of the pits are re~openeds |

TR Yore



.. - The Walker Mine is 1} niles dus south of indrews an the south side of
o hill. The old workings consist of a pit about 100 feet long In an casb-west
airection, 20 feot wido in the bottam at the widost point, and 15 to 20 feat doeDe
%gnﬁwgaggawwgg%gg? %gﬁwaﬁggg
in the bottom of the pit would snewer this questiom, bub the chancos of finding
enough ore o smrrant %ﬁ&.wgwggg
2 w@g? . .

The Marveosr ¥ine adjoing the Yalker ¥ine on the east, and is about 13
nfles south of indrems, It was much larger than the Valker Hine, There ave bws
pits, The larger pit is about 609 feet long and s SO fest or more wids in the
| bottom at its widest point, éﬁ%&wm%?éﬁgmﬁgmsﬁﬁn%
orve pitched owmmmyds towards tho northeessty The west Ialf of the pit is dry,
bat $ho wills have caved and rilled ite The sest half of tho pit 15 unfer waters
Farth am.«gm»m it is & smaller wﬁwﬂ %@W is & » wnbar lovels The ove was
banled down grade %o & meoTby cresk, whero it was washods Ore is sa1d to have been
found in test-pits at intersals on the streke of the Mg pit towards the northesast,

The Dépoals @nﬁﬁm,gﬁy@_gﬁﬁgﬁagm?»m@%g ]
%owg%@ﬁw@é»%gg«ggmg@ﬁgﬂ%@wg ,
The deposit is & layer 8 foet to 10 foet or move thisk on top of a low rounded
h1Y of pasture-land, the axis of whish runs cast end west, mgggwwvnagzﬂ
nowhers more than 3 foet thieck,




-l

' The mime was worited from 1916 to 1919, the ore being mined by steameshovel in
emt.n,mfmmgmm,fmmmfeetg@. Theommswmm
by gravity to o washer 100 foot west of pit A, und, when washed, containsd 50 to

150 feat south of the washer is another pit B, abuut 200 feet long and 80 feet
wide, whick 13 now illed with water. Tho botiom of this pit m;mamwmm
contains 6% mamganess, Ore of this kind was wndesirable in 1919, end the minc was

mmhaaﬂalhpse&,mm@ft&mmmsMRmmM@
could bo used again, MW&G%&MWWWW%MW
iTmhinmmhtheame&mwﬁswAthsmdarguAmm

- fmt. For 200 feol ocund ‘remthemﬁm the pit the ground is covered with fload .

oramrawi%o“}ﬁﬁfee%,mmz%fmtmmmmqmmm&m
smong the iron, s an old Lesbt-pdd shoss oree The wifdth reeduelly decrsascs to 200
foots | ) |

cmissamwmvemmmthﬁgmmﬁmmmm
of Pit A, I scems quite possibls tbat there 1z menfenif

Totel produstion was approximately 35,000 tons of wasbed ore, and probably as
mash more could be fined on tho rest of the hill. ‘

This property could bo oxplored casily, quickly and cheaply with a small powt-
amw,mmmmmﬂammmmn xnsm’eoamzm-
mﬂmmmm‘bﬁrmdelwtﬂcm mammmmssmmww@

: mwmmfmimm _
mmwmmwmm-mwwmmmwmwm
£lad to laase 1t far & royalty of 25¢ per ton and possiily less. Tho proparty is
controlled by ¥r, Be As Jo0d of Androwuds



%W
Apout helf a mile west of the Southemn mummngcwa pit mm

miles cast of Marble is a rou nmmmmmmammmmm%um
I»on Hining Co nined its ore. Xtisonmmnaidecfﬂwmﬁmtheﬁmm
of Taylorts Creoks On the south side of the hill is a pit showing 8 fest of ore,
zimdlar in appearanse to tmtmwmmmxmmmce. Dmismaﬁo
mmpmmemmzameofmhmmmmmmmmmm
crop could not he founde | ' ‘

mmmmmpmm.or_mm@.mmmammu
the ore i3 therss If ore should he found, it could ba trucked to the washer at the
;}?uth&m Iron lining Coe proportye

The ﬂdmrﬁngsef%h&amineamamaqmmafamumwmm
19 at Hayble, ond consist meinly of a pit ammfmmmmamumm. This
pit io roperted to have produced more than 30,000 toms of ore, From the records there
samstohwehamawinwinabmﬁﬁfmﬁ&z&daaugm&eﬂWQatoekmafomw
sand about 50 fesh wide, but 1itile can be sean nowe

‘1‘;;13. property, half & mile west of Wﬁmm is reported by Dayley
to have & large blanke$ of ore, pesasibly alluvial, which eould be mined by power chowvel
mmmatmmimwvmmmmmwm&m
vaﬁm., If his conclusions aye coxweel, it should be easy to test the property with
8 churn drille |

The mein pit of the Hoston ond Russell Nime is on the cast side of Route 19

mey, 2% miles southmrost of Yarblo, The mtmm_mt,mfmmm'
to southemest, 20 foet to 30 feet wide in the botbom, end 20 feet to 60 feat deeps Tho

P S NS e
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,.ssﬁgagwuaggggggﬁgggggggag
g%%eﬁ ggﬁw?ﬁ%?ﬁw%ﬁﬁhﬁuﬁ
15 feat thicks Zoth footwmll mnd ! hanging =il were sohist, the lattor quite sofb
on tepe gg.gew,«gm»aggggégggg .
southwsiast onide The ore seams 10 extend farther inte the hill at the southewost end,
and operations apparently were Afscontimed vhen the cover became top heavye ad
%g%%gg%«ogggggggw%ﬁgég
| Ag this mine thero appears to bs an opportumtty 4o find sove ove in the exe
tension of the vein to the southeeast on the aip and to the southewest on the strlkes
Tesbting could be doms chesply by ehumeaviliing,

gmﬁ»?ﬁwn.eﬂ%&mﬁ% owgggwo@cw@s that the ore oxtends
, at least 900 fest east of the biz pit, and cotimatea more thwn o guarter million tons
of "possible™ ore, His conclusions could be easily checked by churn-drillings

The Savage Dros lite 1s near the pass of the osst slope of o gartlte
ﬁ@aeaﬁﬁ&%@ﬁw@a@«&wﬁsﬁgggﬁw%g. It consisted
of two pito, ond to end, 250 feot to 300 foot long ovar all, 10 feet to 20 fest whde
»uwggwggw@gwmgg ggﬁggaﬁwgg. g.g
tho bottom of the pits is roughly parallel te the suzfase of the growmd, it 1s to be
expocted that the quality, and possibly the quamtityy of the ore dsteriorated in depth.

~ There appears to be littls chance of finding mre eve haves

. _Qi.,.,._,ﬁ?agurw%%a%wggw\a%w
nile southwsest of Savase Brose mims, bub is on the west side of the artaite ridse
© on the west contast bebwan the quambzite and the sohiste Along the bottom of the
aa%“o?_?&ggﬁﬁmg?ugaﬁgggsgﬁ.g
operations gessod when o ellroed was built into the dlubrict in that year, The old
pits extend along the base of tho ridge for 500 feub,



- T - |

Ml.@fwtmwmwtmmmmeammMMa
plt oub into tho hiliside, fxom which a few cars weve shipped, There are other pite

SR R S et

slonz the hillside, whdch show ore for & lamgth of 1,000 foots The thickmess of the

ore is not clesrly shown, but appesrs to beo 10 faet to 15 foab,
%&smm,onmmtofmmwtm&pamwtmmmw,

would not be sasy to tost wih a chwrn drill, and might require & dfamend arill or

The Dotkory Mine is & mils north ofzm'phymtmm side of the ridse
a short distance southewost of Hoe Ge The 6)8 workings are filled up and 1ittls of

intoreat can be seon there novs The ore iz sald %0 have boen extmusted,

The mine is on lands of twp different owmerships, bub was operated as one ;
units It is 3}& mile soubhesest of Hurphy on a ridge south of the Miwnssee Rivers *

The old workings consish of o long, parrow pit nesrly 1,000 feeb long across )
a spur of the ridse. The dopth of the pit i3 20 feotk B0 I5 feed, and the bottom appesrs
%o be roughly pemallsl to the surface of the grouwnd, as though the minerelfization exe :
tendod only 25 foot bolow the surface of the ground, The width of the pit is now only ‘i

8 foet to 1D fent, bub appavently was 20 fest or move in some places. The ore is sadd
to have besoms narrower as it was followed Gosste At the top the width of the pi% varies
from 20 fest to 60 feet. e strike ia N 35° B, snd the dip is nearly vortical,

The vein oontims for some dlstance to the norflweast but turns a little
more t0 the sast, It prosence is abtested by several pits and outerops, but 16 appesrs
to become narrower as it oxtenis to tho sasts _ |

m&m%mmm.mmmmmmm'mwm
not washeds A washar was ﬂmﬂ.lybnﬂtm-mm?mdlmg. Ammwmmmf
Aprnm.vtammwmmwmwa&.mpmmmm;mm

of oree




It 1s %o bo expooted that soms wash ore misht be found slongsids the batter
" grade oro, but the chanves of a large tonmape eithor on the stroke or dip do nob sppesy
o bo beight,
qnantiti;wp
12, Prog

. The Cooper proporty is about 4 nlles Wst Enrpw On top of a
rounded hill in pasturdland theve are axposuves of flgat ore and spparently ore in
place very similay to those et the Southern Iron Mining Co.¥s mins near Marble, There

mine in the district that produced ore In importsnd

are two parallel bolts of Iloal, one about 500 feel lomg end 200 feet mdde, and the

other 600 fes long and 20 fest wides Thoy are separated by & belt 200 fest wids in ‘

yhich guartzite boulders predominate. There awe no pits emd mo 4rilling has been donee
mmmmmwmywwﬂmmamwmnﬁwsaemw'

£ind oro that oould be mined cheaply snd qnicklys | o

| 13

%@'Wﬁﬁmiﬁﬁm'm}mﬁﬁﬁffmﬁ% It’ﬁinﬁnageai‘i&&ﬂ
west of the highway, and consiste of an old pdt 200 feet long, 30 feet wide at the
botton, and 12 foot to 14 feot deepe Thero is 4 foot of overburden and 8 feet to 10
 foet of ores mem,mamlmm. probahly lean. ‘Ehsm&m&}&aw‘
cnd ot the south end of the pit aips 457 west. A% the north end of the pit the ore
13 8 foot thtok, and st the south end sbout 15 feet thick, -

The tommage Ehipmﬁ from this pit ves nob large, opd apparently the quality of
the oro was mot good sbough $o warrant stripping off mush of the hengingess Thove
isachamaafminggp&mﬂ%@ﬁmafwmm.dmm%m%

5« Ropnad,
Only those properties wors vialted and investiszated whieh from their record in the

past or thelir prospects in the fubwre held commereial possibilities,
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C. C. MORFIT
Consulting Engineer

11 Broadway

New York

April 24, 1943

H. A, Brassert & Company
60 East 42nd Street

New York, New York
Gentlemen:

Submitted herewith is a report of Investigation No. 1,
Sanford Coal Region, based upon fileld and office studies of the
Dan River and Deep River coal fields of North Carolina.

It is our opinion further investigation of the Dan River
Coal Field is not warranted as such coal as exists is thin and not
possible of economic mining under present conditions.

The study of the Deep River Coal Field of Lee, Chatham
and Moore Counties, developed indlications of an extensive body of
merchantable coal requiring diamond core drill prospecting to
accurately determine the extent, thickness and piteh of the seam.
Pending such prospecting, we belleve it conservative to estimate an
average coal thickness of forty inches, pitch of seam 140 or 24.8%,
and for the present, 2,500 feet cover as the limit of workability.
We consider only the upper bench of what 1s locally knowm as the
Cumnock seam as merchantable coal, as our investigation of the lower
bench under the black band showed a coal too High in inherent ash to
lend 1tself to mechanical or other c¢leaning.

For the purpose of estimating the virgin coal reserves
and the test drilling program necessary, the field was divided into

three tracts as shown by the following tabulation. Reference to drill



H. A, Brassert & Company
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Page 2

holes by Eavenson refers to five holes drilled under the direction
of Howard N, Eavenson and Associates, the information with respect

to which has not been released.

Tract No. 1, Proven area 6,000,000 Net Tons Recoverable Coal
If logs of drill holes
by Eavenson are avail-
able and prove coal as

reported, 2,500,000 " " - "
8,500,000 Net Tons Recoverable Coal
To be proven, 8,511,560 " *®
Tract No. 1, Total, 17,011,560 Net Tons Recoverable Coal
n w2 To be proven, 9,964,567 noow
" " 3, To be proven, 19,206,600 " " n "
Total Indicated Territory 46,182,727 Net Tons Recoverable Coal

No allowance made for dip of seam.

Tract No. 1, 17,011,560 N,T, @ 1500 per day = 43 years for cne mine
Tract Nos, 1 & 2, 26,976,127 " n w ~n n o3 n " two mines
Tract No. 142 & 3, 46,182,727 » @ n n v 430 * " four mines.

A gummary of the estimated cost of diamond core drilling is

as follows:

Tract Fo. 1, If records of Favenson are available, 8,250 ft @ 2,50 $20,625
Additionals . " - " not " 29500 £t @ 2,50 6,250
Tract NOe 1, 10’750 ft @ 2.50 $26,875
Tract No. 2, : 14,000 ft @ 2,50 35,000
Tract No. 3, 15,000 £+ @ 2,50 37,500

Estimated Cost of Brilling Campalgn to prove Tracts Nos. 1, 2 & 3, $99,375

Should drilling prove the_dip of the seam less than that used
for the location of theV2,5OO feet cover line, then there will be a
considerable increase in the estimate of tonnage reserves shown in the
above tabulétion. |

In addition to the foregoing and depending upon the results
obtained in proving the above three Tracts, &nd depen&ing further upon an

intensive geologlical study of the area in question, there is a possibility
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that there may be an appreciable acreage of workable thickness of coal
in Moore County towards Carthage, west of Lee County line south of
Deep River.

| The coal in mining i1s quite friable but not nearly as
much as the Sewell coal of the Tug River field of West Virginia,
The following analyses show it to be an ideal fuel for domestic, gas,
metallurgical and other industrial uses.

Moisture 1.04%

Volatile Matter 34.07
Pixed Carbon 57.39

Ash 750
Total 100,00%
Sulphur 1.81
Phosphorus 0,003
TiO2 0.003

The coal's coking characteristics mekes it an excellent
fuel for a Gurran-Knowles type of coke oven plant., The commercial
possibilities of this added industrial development for North Carolina
by the installation of small key plants at points such as Raleigh,
Charlotte, Vinston-Salem and other simllar locations, should be the
subject of a separate report.

Regardless of past experlence to the coﬁtrary, our
investigation justifies the conclusion that mining operations properly
financed and under capable management can operate successfully in this
field and provide an attractive return on the capital invested. There
are no insurmountable mining problems involved. With flame=proof equip-

ment and adequate ventilation, mining oﬁerations gshould not be unduly
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hazardoﬁs and operations can be proseeded with under conditions
ideal for complete mechanizations. As construction work at the
various army camps in the vicinity is rapidly being completed, -
there should be an ample supply of losal labor.

The following estimate of mining costs may conservativqu
be taken as representative of what costs will actually be. These
costs are predicated upon a fully mechanized mine operating two shifté
per day, 5 days per week, 260 days per year, producing 1,500 net tons per -
dﬁy or 390,000 net toné per annums The estimate is based upon present

mining and day laborvrates and present costs of materials and supplies.

Loading cost. $ .80 rer net ton
Inside day lebor cost . L6 "M "
Total Inside Labor Cost ' 1.26 Per Net Ton
Outside Day Labor Cost 23 " wn O

g 1:49 Per Net Ton
Social Security and Workmen's

Compensation Taxes JOo " " "
Total Mine Labor Cost 1.59 Per Net Ton
Material and Supplies 30" v n
Power J2# w 0w
Total Mining Cost ‘ 2,01 Per Net Ton
Office, Overhead & Taxes Jon n ow
Total Cost of Production 231 Per Net Ton
Depletion & Depreciation W15 " 0w
Total Gross Cost of Production $ 2.46 Per Net Ton

Pending final detail design and mine projections after

the drilling campaign of Tract No. 1 is completed, we estimate a typical
mine installation to produce the above tonnage to sost approximately

$1,400,000 or $3.59 per ton of annual output.
A study of the potential coal market within a radius of

150 miles of the proposed development shows that typieal cities within
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that area have a combined population of over 600,000 and an estimated
coal consumption of over 3,300,000 tons per year. With proper
prepiration and a consistent source of supply, there is not logical
reason why the estimated output of the field should no find a ready
market. Contributing to this conclusion is the fgct ﬁhat coal shipped
from this field to typical North Carolina points carries a freight
differential in its favor of $1.2/ to $2.41 per net ton as compared
with the freight rate on coal from compsting fields to the same
destinations.

Using a sales price of $3.03 per net ton, based upon
Amendmeht No. 40 to Maximum Price Regulation No. 120 of the Office
of Price Adminlstration, the operating possibilities of a single
coal mine 1nsta11ation of a capacity of 390,000 net tons of coal per

annum, we estimate to be as follows.

Saless
390,000 Net Tons @ $ 3.03 $ 1,181,700
Costt

Total Gross Cost of Produc-
tion @ § 2,46 net ton 459,400

A
- )

‘Indidated Annual Net Operating Profit,
mbject to Federal and State Income

Taxes, @ $ .57 net _ 222,300

l"v

' The installation of the four 1,500 net tons per day mining
plants within the area of Tracts Nos. 1, 2 and 3 will pro¥ide employment

for approximately 1,200 men.

<
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that area have a combined population of over 600,000 and an estimated |
coal consumption of over 3,300,000 tons per year. With proper
preparation and a consistent source of supply, there is not logical
reason why the estim:ted output of the field should no find a ready
market, Cohtributing to this eonclusion is the fgot fhat coal shipped
from this field to typical North Carolina points carries a freight
differential in its favor of $1.24 to $2.41 per net ton as compared
with the freight rate on coal from competing flelds to the same
destinations.

Using a sales price of $3.03 per net ton, based upon
Amendmeht No, 40 to Maximm Price Regulation No. 120 of the Office
of Price Adminis%ration, thé operating possibilities of a single
coalxmine installation of a capacié} of 390,000 net tons of coal per

annum, we estimate to be as follows.

Saless
390,000 Net Tons ' @ $ 3.03 $ 1,181,700
Cogts

Total Gross Cost of Produc-
tion @ $ 2,46 net ton 459,400

‘Indidated Annual Net Operating Profit,
subject to Federal and State Income
i . Taxes, @ § .57 net 22,300

" The installation of the four 1,500 net tons per day mining
plants within the area of Tracts Nos. 1, 2 and 3 will protide employment

for approximately 1,200 men.
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Due to loss of part of sample in shipment, we have been

unable to ineclude an analysis of the commercial possibilities from
the mining and preparation of the Black Band ore underlying the
upper bench of the coal seam., This phase of the examination should
be covered by a supplemental report.

- The result of our investigation fully justifies the
recommended procedure towards the establighment of a coal mining

industry in the State of North Carolina.

Respectfully submitted,
(Sgd) C. C. Morfit

CCMsef g



MINING AT THE BIG ORE BANK IN LINCOLN COUNTY

The Big Ore Bank, about four.miles north of Iron Station and six
miles east of Lincolnton, was mined for about 10C years prior to 1882, but
the workings were shallow, and the tonnage removed was not large. Accord-
ing to Mitze (Bulletin Xo. 1, ¥.C.G.S., p. 90) the old workings weré

gcattered over a length of nearly a mile, and from the map published with

o

the Tenth Census appear to be in two groups, ons of which is 600 feet wide,

G

[=S
i

and 2500 feet long. Thers g gap of 1000 feet betwsen the two groups.
The last work is said to have been done at the Y"engine shafi", which was
100 feet deep. HNitze reconstructed a cross-section of the ore at the shaft,

from verbal information, and showed three bands of' ore, 38 feet wide in ell,

and between the ore~bands two bands of schist, together 7 feet wide, which

probably contained a smell perceptage of magnetite. The ore and the included

bands of schizt could be mined together econorically by sublevel stoping

&9
the schisgt bands probably producing enough iron in the concentrator to pay
for their ireatiment. ’

The ore is irregular in length, width and height, and will re-
quire closas and careful prospecting underground, if no ore-bodies are to
be overlooked; but it is likely that eversze production per unit of ares
or length on the vein will be fairly gniform. This irrezularity of occur-
rence will increase the cost of mining and develOpment,.especially the
emount of exploratory drifting.

As the Big (re Bark is the most promising of the 0ld mlnes in the
magnatite belt that crosses Lincolrn County, it has been selected as &n
example for estimating costs of development, equipment and operaticn It

1s assumed that the ore has been mined to & depth of 100 feet, although

this 1s true only in part, and new mining will be done below that depth.

A e
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Underground mining will, therefore, be employed, and the oré will be
hoisted through & shaft., Probably one hoisting shaft will be enough to
serve the whole property, but in this theoretical study only the southern
half of the old mine will be considered. .

The old engine-~shaft was in the hanging wall, but the ne%—éhaft
should be ir ths foot-wall, not less than 150 feet from the ore-body. In
this preliminary prcject the shaft will be located about midlength of the
ore, drifts extending about 1200 feet northesst and southwest. Fromzthese
drifts cross-cuts will be driven at intervals acr&ss_the ore—formatiﬁg to
cul the variouségiﬁ$>éhown by diamond drilling from surface. It is pro-
bable that diémdnérariii héles will also have to be drilled undergrouhd
across the fofmqﬁigﬁ grom #hé drift between the cross-cuts in order to
obtain informatfaﬁ necessary fcrzplanning the stopes.

The size and design of the shaft depend on the amount of ore and

rock hoisted, and that will depend on the analysis of the ore end the capa-

city of the furnace, If we assume a conéentrating ratio of two tc one and
a concentrate containing 69% iron, & furnace producinz one hundred tons

a day of finished product will require approximately three hundred tons

of crude ore per day. Trom development there will be about f£ifty tons
more, mostly waste, making the total amount to be hoisted thres hundred
and fifty tons per day.

Une hoist is capable of handling men, supplies, ore and waste.

‘The arrangement recommended for shallow depth is & skip and a éage in

balance for double-shift hoisting. For single-shift hoisting, and for
depths greator than five hundred‘feet there should be two skips in balance:
with cages above them., In either arrangement the skip is idle when the
cage is in use, and vice versa. Consequently the time available for
hoisting ore and weste will be about five hours per shift, and the capa-

city per hour must be seventy tons for single-shift hoisting, or thirty-

AP



five tons for double-shifting hoisting. If a two-ton skip is used and
hoisting is done on two shifts, a skip and & cage in balance will have
ample capacity down to a depth of five hundred feet.

% shaft 12 ft. 10 in. lonz and 5 f£t. 2 in. wide insids of
timbers, with three compartments, will be large enough. ThereAwili be
two hoisting compartments and a pipé-and-laddar road. It is propoéed to
sink this shaft to a depth of thres hundred and fifty fset at the start,
and to open levels at two hundred feet and three hundred feet, leaving
a sump and skip~-pit fifty feet deep.

The headframs should be about sixty feet high, and should con-
tain two pockets, one for waste and one for ore, into which the skip éill
dump directly. |

%agte will be trammed up & trestle to & dump, ore will be hauled
away by truck.

Ore will pass through a primaf} breaker, and will then‘be ele-
vated on & belt to a fine crusher, before going to the fine—grinding?and
separation plant.

It is proposed to house all of the buildings, except the garage
and the treatment plant, under one roof. The estimate does not cover the

treatment~-plant.

General Specifications

1. General expense durinz construction

Office expense, taxes, royalty, supervision, accident insurence
and miscellansous,
2. Shaft (Drawing)

Vertical, 12 ft. 10 in. long by 5 ft. 2 in. wide inside, with

three compartments. Lined with sets of 8 x 8 timber on 5 ft. centers, with



2 in. lagging and 6 x 8 dividers. Depth 350 feet. Levels at -200 feet

and -300 feet.

3.

Yaterial: 10 ft. earth. 340 ft. rock, probably schist.
Shaft Plat: (Drawing) 200 ft. long. 2 pockets or chutes.
bir shaft and second outlet; connectibn through old workings.

Underground Development

¥ining system: Sublevel stoping

Mein dfifts and cross~cuts: 3000 feet.
Stope development: (2 stopes) 2200 feet.
Connectifdn to alf-shaft; 500 feet.

Undéfgréﬁndfdiamynd drilling: 5000 feet.

ﬁainten&nce.sf Equipment
Repairs during qﬁnstruation period.

Preparina;Sité

Grading, roads, water supply,; etc.

Head Frame
Steel or wood., 60 ft. high. & type.
Skip-dump and butterfly gate. 2 pockets for ore eand
waste. Two 6~ft. head-sheaves. |
TWaste Dump
Trestle 200 feet long. Car and hoist.
Hoisting Squipment

Single drum, 5 ft. x 5 ft., grooved for 1l-in rope.
Aderringbone gears to 50 #1.P. slip ring motor.
llope speed 500 feet per minute.

1 pulley stand.

2 two~ton Ximberley skips, welded.

2 cages, enclosed, with doors, welded. Safety catches.



9.

1400 ft. 1 in. 6 x 19 Plow steel rope

Lilly controller.

Main Building

and two sockets.

Brick, or corrugatad iron insulated with mineral wool, which-

ever is cheeper. 160 ft., by 30 ft.

dne story.

Concrete floor.

To house office, warehouse, shops, boiler and coeslbin, engine

room, a&nd change~house for sixty men,

10, Air Compreasor and Air Pives

llo

Roek

Type 10 -Imperisl, two stage compressor, capacity

1000 GF;?Q; delivered zir.

léo-cu.fft,"féceiﬁer and pining.

006liqg §§5a and pump.
650 £t. 6 in. pipe.
1000 rt. 4 in. pipe.
2000 ft. 3 in. pipe.
2000 ft. 2 in. pipe.

1000 ft. 1 in. pipe.

4000 ft. 1/2 in. and 3/L in. pipe.

Fittings.

Drills

6 Irifters

3 Jackhammers
2 Stopers

2 Spares

Hose, stesl, etc,



12. Loaders
1 EIMCO No. 12 Loader

2 Scraper hoists and scrapers. %iring and cable.

13. Haulage
2 2-1/2 -ton 5.8. locomotives ;
2 extra batterles.
1 chargic; sst or converter.
10 2~-ton Grenby cars.
3000 ft.»track, 30 1b, rails.
14. FPumpinz
Camerb; two-staze motor pumps with autematic control.
2000 g.p.m. against 300 ft. head.
Sump pump,

Carpenter ghop: bench, saw, bYorsr, joiner; grindstone.

Blacksmith and drill shop: blower, forge, anvil rod-
cutter, bit grinder, elsctric
furnace, electric arec welder,
cutting torch.

Yzchine shop: lathes, drill press, pipe machine, bolt

cutter, shaper, hacksaw, grinder,
eir drill, motor and shafting.

Bench and vises. Tools.

©lectriciar Shep: Bench and vise. Testing instruments.

16, Trucks and Tractors

1 2-1/2 ton trector and bulldozer.

1 two-ton truck

1 wagon, Gerage and repalr tools.



producticn of three hundrecd tons of crude ore per day, but not including

the magnetic concentrator, is estimated to be £400,020. Thisis roughly

Prpparing site

Head-f{rame, skip dump end pockets

Faste-dump and trestlc

Hain building

Air compressor and air pipes
Fock drills ans sisel
Loaders
Haulage
Pumping
Shops -
Trucks &nd
Ventilation and connection with old workings
Office and enzineering equipment
Change~house equipmont and first aid.
Prelirinary explorztion

Transformers and power line

Housing

Contingencies

Total

The cost cf exploring, developing and equipping the mine for a

$4.50 per ton of annual production, and 6,000 per

the mine to full production will require 18 to 20

months of surveying and diemond-drillinz,

men employec.

5,000
15,000
5,000
10,090
23,090
12,000
12,000
10,000
20,000
5,000
15,000
5,000
5,000
4,000
34000
20,000
10,000
40,000
11,000

£400,000

onths, including six

To bring



Cost of Production

On the basis of the same assumptions, on which the estimate of
the cost of developing and equipping the mine was besed, the cost of pro-

duction hes been estinsted as follows:

Fumber of men on surface 25
Rumber of men underground 40
{

Total number of men 5

Tons per man per day 475

Lverage wages per day £6.00

Cost per ton ol cruds cre:

Labor I1.25

Supplies .85
Total 2,10

Concentreting 025
Total "2.35

Concentration retio: 2 to 1l

Coat per ton of concenirates 2470
General overhead 230
Total - $5.00

Cost per unit of iron % .07 1/4



'17. Ventilation

01d sprays. Fan and tubing. Connections to old workings.

18, O0Office and Engineering Equlpment

Office furniture, calculating machines. typewriters, surveying
instruments., 3ample preparation.

19, Change House

Lockers, clothes hooks, washing and sanitery converlences,
sefety and first aid., ileatl.

20, Preliminery exploration

Dlemord drilling. 5,000 fest I £3.0

21, Transformers =nd sower line

Trapsformers, meters, lighining arresters, powsr line from

D
&0

. Housingz

(623

Beardins-houss, housges for mine foremen, shift-bosses;

3 .

mechenic, clerk and five femiliss of workmen. cst cf

the employees will live in Lincolnton or neizhbtorins villagss.

o

Capital Expenditure

1. General Expense during developrment

>
A
U
-
Q
(@}
()

tine office 12,050
Texes and Zoyeltiy 10,000
Supervision 15,000
Insurance 14,000

M scellansous 1,000

¥ 55,000

2. Shaft and 2 plats (Including sinking equipment) 50,000
3. Huain level development 60,000

4. Vainienance o equipment 5,000
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