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SUMMARL AND CONCLUSLONS
ARGA COAL FIELD

PART 1

LOCATION AND EXTENT

The Arsa coal field is located on the extrems southeastern tip of
the Istrian Peninsula. Istra, previously an Austrian province, was ceded to
Italy following World War I. The coal area includes 5,062 acres of actually
proven territory. Other adjacent areas may hereafter be proven to contain
workable coal.
HESTORL

These minse have been productive for over 150 years. On account of
the low melting point of the cosl which ocours at about 500° F., Venetian boat
builders first began mining it as & substitute for pitch. No substantial
development of the aresa occurred under lnatrh;: control. The Fasoist Govern-
ment of Italy, however, in pursuance of their plan kur Italian sutarchy,
adopted and have executed a very substantial program of research and develop—
ment. A large reserve of eix thick beds of bituminous cosl was found by the
core drills, and three new, large modern shaft mines have been installed, the
active development of which began with ;ha adoption of sanctions against Italy
in 1935.
QUANTLTY

As of 1938, the coal reserves of the area are estimated to be
247,000,000 metric tons in six workable coal beds each of which is contained
in its own rather limited area. These areas are not co-extensive. They are
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found in a bastard formation designated by geologists as The Liburnian Forma-

tion which is not known to occur elsewhere in Burope. The Liburnian 1s a
limestene formation lying between the Cretaceous end The Lower Eocens. The
coal beds vary from 24 inches up to 15 feet in thickness. They lie on pitches
ranging from 20° to 35°. Present productiun is belleved to be in excess of
1,000,000 tons per annum.
QUALI TY

The Arsa coals are bituminous in quality. A fair assumptlon as to

chemical analysls ls:

Moisture 4.00%
Volatile Combustible Materials 38.00%
Fixed Carbon 38.00%
Ash 12.50%
Sulphur 7.50%
Btu. 11000,

Thay are non—coking. They are reasonably hard physically, are black and shiny

and, on account of the method of mining, produce less than 20% of lump. On

account of difficulty in firing, dus to low melting point of the coal itself,

and a disasgreeable odor given off by the ash when wet, they are unpopular

with firemen. The Arsa and Sardinian coals are the only bituminous ccals so

far produced in Italy. Owing to the extremely low grade of the brown coals

and lignites of central and southern Italy, the Arsa and Sardinian cosls are

of great economic value to Italy, The fact that the top and bottom and &ll

partings are of limestone produces an unusual appearance of this coal.

ACCESSTETLITY l
The Arsa district is without rail connection but is very conveniently rAl

located for ocean carriage. Three large modern vessel loading terminals de- *

gigned for & combined capacity of 3,000,000 metric tons per annum are
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of development, These terminals afford ready access by vessels to ports
located on both the East and West Coasts of the Adriatio Sea.

MINING PLANT AND EQuIPMENT

to the new mining areas. The field 1s naturally divided by Cretaceous dorsals,
extending up through the entire Liburnian formation, into thres basina, de-
slgnated Fianona, Rabas and Carlotta. A large new shaft development is baing

and was not finished until 1939, for which reason the expected tonnage has not
Yet been produced, Its projected pProduction is over 1,500,000 tons Per annum.
The other two ehafts, Fisnona and Paols are farther along.
SURFAGE PLANT

The surface plants include seven mining villages intended to accom-
modate 10,000 workers. Part of the bulldings are very old while the new houses
Are modern and up to date with running hot and cald water, steam heat, bath-
Trooms, gardens, eto. A Bpecial effort has been made to attract Italian labor
88 against the Slovene and Croate native labor, Three ccmbined washeries and

capacity of 3,000 metrig tons per 24-hour day; that of Rsbas hae a cepacity
of 6,000 tons per 2~hour day. An abundance of power is available from the
Government, hydrowelectrio plants in Northemn Italy. This 4s supplemented by
local steam Mstand by" plants designed to carry the full pumping and lighting

-3 -
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load in case of power interruptions. A large machine shop is maintained at

Carpano intended to afford repair services of every kind. It is essential

that these mines be self-contained on repair items becanse of their isolated

location. Owing to the extensive use of compressed air, a large central com- - !
presaor station is maintained at Stallie. The large tipples and washeries

combined for these three plants are malntained at Flanona, Albona (or Rabas)

and Stallie on Carpeno Creek. Coal is delivered to the terminals from the

Stallie tipple by narrow guage (40"), electrified tramway in 6 to 7 ton steel

cars. At the dock, cars are elevated by travelling cranes and either unloaded

directly into the holds of vessels or on storage plles.

UNDERGROUND PLANT
Because of the location of soms of the shaftas underground, the maine

tenance of many miles of galleries and slopes, enormous underground pumping
facilities and extensive machine shop facilities, the underground plant is very
extonsive. The pumping capacity at Paclo shaft totals 242,500 gellons per
minmite. The punping lasyout for the other shafts is not known. & rough in-

ventory of mining equipment as of 1938 1sas

15 mine motors
25 mining machines
100 compressed air punching and drilling machines
20,000 feet of shaker conveyors
55 conveyor drives :
5,000 steel mine cars of ohs cublc meter capacity
100 umall hoists
20 milea of 40¢ rail trackage
30 miles of 25¢ rail trackage
10 miles of 15¢ rail trackage
8 miles of 8" air line, carrying 90§ per square inoh
4 miles of 6" air line
7 miles of 4" air line
20 mlles of 2" air line
15 miles of water line for sprinkling syatem.

Many detalls are, of ocourse, not included in an estimate of this kind., Some
of these items are of American or English make, others are Oerman. It is
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presumsd that inabllity to secure repalr parts has probably put most of the
American and Bnglish machines out of use and the great bulk of ths equipment
is now of German make.
TLON

The mines are generally non-gassous and there are no legal provisions
governing ventilation. For this reason natural ventilation plus the compressed
alr released in mining is very largely relied upon. It 48 eatimated that the
men receive substantially 65 cubic feet of alr per minute. The coal dust
produced is extremely explosive. Owing to the large amount of "shooting from
the solid" practised in these mines, an excessive amount of dust 1s produced.
A very extensive and thorough system of pprinkling at the working fave is re-
quired by law and carefully complied with. The dust from the fourth or Upper
Cretacecus seam is believed to be the most explosive.
DRALNAGE

Drainage is, perhaps, the most serious hasard to be overcome in the
mining of these coals. The Cretaceous formation is very permsable to molsture
and there are many large caverns and subterransan gtreans of water. Thase
caverns, when plerced discharge vast quantities of water, flooding some areas
at times and jeopardizing the lives of the entire work shift. The subterransan
passages remain open and after every raln discharge excessive quantitiss of
water. To provide an adequate cutlat for all such hasard, the old Clemens
Gallery was driven for 4% miles along the strike of the coal at elevation of
50 meters above tida, As wining adwvanced, this gallery becomes inadequate
and a second conneoting gallery, the Alfonso Uallery, was driven at elevation
of #5 meters for an additional 2% miles along the strike to an outlet at the
urunmpomlﬁ-m-lmrmmpammmmmmrm These
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galleries became inadequate during periods of excessive rainfall and an
enormous storage area was worked out with a 36" discharge line into Alfonso
Gallery. The capacity of this storage is computed to be 250,000,000 gallons.
A discharge of 750,000 gallons per minute has been measured at the Alfonso
portal, The Clemens end Alfonso Galleries with the storage reservoir are
presumed to afford an effective interceptor dralnway for all water originating
sbove elevation #5 meters. It is believed that the same conditions do not
exist below sea levsel as have been encountered above sea level. Attention
has already bsen called to the enormous pumping capacity installed at the
Paolo shaft, estimated to be 242,500 gallons per minute. The punping facili-
ties at the Fianona and Vittorio shafts are not known. Small pilot core drill
holes are driven for 50 feet out ahead of all development work, hoping thereby
to avold breaking unsxpectedly into water filled caverns. Drainage will con=
timue to be & grave hazard in these mines. Should subterranean passages into
the ocean exlst and such passages be plerced, there is grave danger that the
entire lower areas of the minas will be lost.
PLAN OF MINING

The entire series of six seams is inclined at angles of from 20° to
35° Bach seam has an area of maximum thickness not concentric with the other
seams. The four lower seams, the Cretaceous seams, are separated by limestone
intervals of only 6 to 10 feet. There is then an interval of from 60 to 200
feet of limestone between the Upper Cretacecus and the Main Seam after which
the interval is 20 to 30 feet to the Upper or Top Seam. The plan of mining
contemplates working simultaneously all of thess seams which are workabls in
any given area on a modified longwall system. This contemplates backfilling
in each seam as the working face advances. This backfilling, of course, in-

CHNFIENTIAL
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volves terrific expense, and, if feasible, a plan should be worked out to

£

avold this expense. Such a plan will have to be evolved on the ground with
all of the many factors to be considered, readily to hand. Long renge plan-
ning on items of this kind cannot be effective. To an Amsrican snginesr,
coneldering the very low scale of wages paid, the cost of producing this
coal is excessive,

The vertical shafts are sunk, as near as msy be, to the center of
each basin. Horlisontal galleries are driven off the shafts at vertical in-
teryale intended to divide the coal into a series of working areas known as
levelss At the intersection of these horizontal galleries with each sean,
development entries are driven along the strike from which slopes are driven
up the dip to connect with the next higher level. The coal is all gathered
at the lower level for holsting. On the system employed in these mines, the
slope distances are 600 feet and the development entries and slope divide
the coal into blocks 600 feet square.

In all except the Lower Cretaceous seam, the 600 foot faces are
undercut by machines and the coal loaded out in shaker conveyors opsrating
domn the dip into mine cars spotted alcng the entry. These conveyora have a
capacity of 25 to 30 tons per hour and do & good job, The backfilling is done
from the entry in the upper level with stone delivered to place in CONVeyors.
The stone is carried to place in cars which are dumped by hand from oradles or
dumpers. In ths thicker coal aress not encugh stone is produced to take care
of the backfilling and this residue is brought in from old dumps on the ocut-
slde. Where the seams reach a thicikness of from 12 to 15 feet they are mined
in two 1ifts. The Lower Cretaceous, because of its undulating base and great
variations in thickness, constitutes an individual and ever changing problem.

—?_
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It is slmost universslly "shot from the solid".
LAHOR

It is estimated that there are 1,500 families among the old line
Iatrian miners available to these mines. These people are reported to be
rugged, hard working, experienced miners and very satisfactory. At the esti-
mated production of 2,000 pounds or one net ton per dasy per man, an output
of 3,000,000 net tons per year will require approximately 10,000 workers.

The difference between this 10,000 and the 1,500 original Istrian miners or
8,500 workers would have to be imported. Competent outsida help, including
mechanics, clerks, etc., can probably be found, but the coal )oaders, about
2,500 of whom will be required, will have to be trained which will be & diffi-
cult problem.

The workers are required by lsw to be uniuni:udjintn one union, and
of fioe workers or salary group into a second union. Strikes ars not permitted.
Loading per man at the face 1s estimated to be 5,400 pounds per day. Loading
per inside employee is estimated at 2,500 pounds per day and loading per man
for a1l men employed 2,000 pounds per day. Wages range from $0.35 to §1.10
for an 8~hour, portal to portal day. Cost averages $3.00 to §3.50 per metric
ton. The mine contract and wage scales are very complicated and based on an
entirely different principle than is common practice in U.S.A. It is believed
that substantial increases over the above figures, witllch are based on 1938,

have ocourred during the war.

-8 =
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BROMN COAL AND LLIGNITES

PART II

LOCATION AND EXTENT
The brown coals and lignites of Italy are widely distributed in

central and southern Italy. The principal sreas occur in Tuscany, Umbria,
Campania and Calabria. The deposits do not extend over wide areas.
HISTORL

Owing to their inferior quality and lack of local markets, these
coals have never been sxtensively developed. Under the impetus of World War I,
production was increased from about 300,000 tons per annum to 2,000,000 tons
per anmm, The most attractive sites were selected in order to get this result.
UANTITY

The total ressrves of brown coal, lignite, peaty lignite and peat
have been estimated at 415,000,000 metric tons. The rumber of mines in 1937
is estimated at 43. Production for 1942 has been estimated at 4,000,000 tone.
In view of other estimates eminating from Italy, it is thought that this figure
may be an exaggeration. Only a very substantial development of processing :
plants, not justified by the known quality of these coals, could account for 1
such an output, 1

Typlcal analysis of the brown coals and lignite of Italy show the

following range:

|
Moisture 12 to 53% i
Volatile 20 to 42% -?
Fixsd Carbon 15 to 46% !
Ash 6 to 12% .E
Sulphur 0.7 to 2% .
Btu. 9000 to 9900 (Dry Basis) |
-0 -
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During the last war it was found that the transportation of these
coals to the northern industrial districts consumed more energy units than the
coal produced. When dried, it 1s reduced to a fine dust which if made into
briquettes yisld a fairly satisfactory domestic and engine fuel coal. Yields
of coke, tar, gas and mineral oils under processing are not known. Some de—
velopment along these lines has undoubtedly taken place,

ACTESSIBILITY

These coals unlike .the anthracite and bituminous ocals ocour in die-
connected lenticular shaped masses. The inclination of the deposits range
from horisontal to 90 degrees. Thenu-nwmudﬂftmnlomm-
corresponding to our American truck mines. The notable exceptions are the
mines at Valdamo and Spoleto in Tuscany and in the violnity of Tufo, Meroure
and Briatico in Southern Italy.

QENERAL CONCLUSTON

It is not believed these coals located as they are, remote from

important consumers, are of any substantisl present sconomic value to Italy.
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only sources of bituminous coal so far developed in Italy. The coals produced
in the two districts are somewhat sinilar in quality. Under the administration
of the Asienda Carbonery Italiani, the development of both of these areas was
pushed vigorously under the autarchic plan of the Fasoist government adopted
in 1935. The Arsa, located as it is, at the southern tip of the Istrian
Peninsula, 18 a logical source of supply for the Adriatio Coast and Northern
Italy,

dardinia is likewise, a logical source of supply for the western
coast. Italy consumes substantially more coal of this type than the combined
Projected output of these mines. The coals of Central Italy being low grade
lignite and brown coal, the higher grade coals of Arsa and Sardinia are a
walcome factor in the Italian economy, amd thadr continued development 1s of !
vital importance to Italy.
BISTORY :

The development of the Arsa field under Austrian control dates back I
for approximately 150 vyears, The seams are exposed on Carpano Creek where
mining began. They were small and impoverished, being on the edge of the
productive coal area, Austria had an abundance of equally good or better coal
elsewhere and only a very small output from the Arsa was developed. After |
forld Wer I, the Istrian Peninsula was ceded to Italy. When sanctioms against .;
Tealy wore daclared in 1935, and the plan for autarchy was adopted, a com-
prehensive program of research had already besn completed by Azlenda Carboneri |

-u-

CONFIDENTIAL o

4'
|‘
|
|
1




Declassified E.O. 12356 Section 3.3}unu No. 735056

(GONFIDENTIAL

Italianl including an extensive plen of cors drilling which proved an extension
of the productive Arsa area. It was discovered that the impoverished seams of
the old mine ares had increased radically in thickness to thes South and Bast.

A very comprehensive plan for development on a major scale was adopted and had
reached an advanced stage by 1938. If reports by the Italian government and
others on production for later years can be relied on, these mines are now
producing in excess of 1,000,000 metric tons per annum as against 150,000 tons
in 1929, This in turn indicates that the original plan has continued to be

carried out since the production reported could not have been reached in any

other way. *

GEQLOGT
The Arsa veins occur in the Liburnian formation. This is a vagrant

formation extending for 200 miles across the Istrian Peninsula from the South-
eazt to the Northwest and is not known to be pressnt anywhere else in Europe.
It lies between the Cretaceous and lower Eocene in an elongated lens shaped
formation consisting of layers of brown limestone and is known to contain ex-
tensive workable coal lasyers only in the extreme Southeast portion which con-
stitutes the Arsa coal field.

Sketeh No. 1 shows the general location of the Arsa field, together
with ite division into the four working areas shown as the Old Mine area, the
Fianona Basin, the Rabaz Basin and the Carlotta Basin.

The approximats location of a main shaft designed to develop each of
these areas is shown togethor with the connecting galleries and shipping points.
# Date from the report of Emanuel Herzog, Direotor of Research end Developmant

for The Aziendi Carboneri Italiani until the fall of 1938, is used as the
basis of this report.
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Bach will be discussed in more detail later in this report.
The alx gensrally recognized, workable coal seams each davelop from

a feather edge into

an area of workable
thickness and then
fades out at the
other extremity.
They are generally
thickest at the
center but are not

superimposed on one

Fla. |

another. Each has
1ts omn area of thickest development. (See Fig. 1) This, of courss, complicates
the problem of recovery very greatly.

Fig. 2 shows the typical relative position and detailed thickness of
each of the six seams at the core drill locations indicated. Tt will bs noted
that each of these seams reach attractive operating propoeitions.

The field is naturally divided into the basins indicated on Sketch
No, 1, by dorsals extending up from the Cretaceous and cutting entirely across
the Iiburnian formation., Calleries have been driven through and crosa comnected
with slopea thus providing physical, unéurgrnunﬂ connection between all of the
areas. [

It 18 estimated there are a total of over one hundred miles of
galleries extending through these mines, mostly in the 0ld Mins area, now

practically abandoned. Because of the excellent limestone roof existing
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throughout this entirs area, these galleries remain open indefinitely. The
old Clemens Gallery was driven over 150 years ago and is still in use.

In order to 1llustrate the complicated nature of the mining in this
field, each of these six seams will be discussed briefly, begimning with the
First Cretacecus peam at the base of the formation.

FIRST GHETACEOUS SEAM

This seam is always present in diroct contact with the underlying
Cretaceous formation, which constitutes an undulating base. The seam thickness
varies with these undulations, sometimes reaching exceseive thickness while at
other points it tapers domm to an unminable eize. Under these clrcumstances
a consistent plan of mining cannot be followed and great irregularity is
therefore characteristio in the mining of the seam. Fig. 3 shows various
sections of the seam at scattered locations. Section d is in the vicinity of
one of the dorsals where the entire series is cut off. The coal produced from

this seam is the highest quality coal coming from this section.

RN AMEY
b3

SECOND CHETACEOUS SEAM ‘
This seam occurs at an interval of from 6 to 9 feet above the First |

Cretacecus. The interval is limestone. This seam was not a substantial tonnage

R

producer in the old mines whers it was virtually sbandoned. In the newer areas,

LR — S
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however, it reaches a workable condition and will be g substantial tonnage
producer. Figure 4 shows representative sections in inches. Section ais
from the old mines where 1t is not mined. Sections b and ¢ are from the new
mine areas now belng worked. Section d shows a characteristic section from

the Rabas Bamin. The coal from this seam resembles that of the First
Cretaceous in quality,

The interval between the Second and Third Cretacecus seams is from
6 to 10 feet of limestone, Like the Second Cretaceous peam, it was too impov-
erished in the old mines to Justify mirdng., In the Dew mines, however, 1t
attains a thickness, sometimes reaching 15 feet, Figure 5 shows detail sactions
at scattered localities, Section a shows its unm nable condition in the 0ld
Mines, whereas Section d shows it with 15 fest of thickness in the Carlotta
mine where because of its thickness it constitutes an umisual problem in mining,

@ b c d
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FOURTH (Q8 SUPERIQR) CRETAGEQUS SEAM

This sean iz continuous throughout both the old and new sones. In

80me areas the bottom section of the scam has become too thin for mining and
is abandoned. (See Fig. 6)

b c

Q
if 20"
|5'" 5"
"

FIG. 6

The interval between it and the underlying Third Cretaceous varies
from 6 to 8 feet of limestons. It is characteristic of the Liburnian that
limestone constitutes all intervala between seams and that all of the partings
in the seams are of limestons.
MAIN SEAM

Between the Main Seam and the Superior Cretacecus, there is an
interval of from 60 to 200 feet of limestone. This ceam 1s quite regular
over large areas and often reaches a thicknees of 5 to 6 feet. Figure 7
shows representative sections. Sections & and b are from the Old Mines whare
the entire seam is taken. Section Q shows 1t as in the Carlotta basin whers

o b
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it 1» unninable. Section d shows it in the Habaz basin where it reaches its

greatest development.

TOP SEAM :
The Tup Seam is separated from the Main Seam by a limestone interval, .

20 to 30 fest thick. It is the upper seam of the Liburnian series. (Se¢ Fig. B)

This seam is only minable in restricted sreas and has never been a substantial

tonnage producer, Sections g and p are from the Old Mins, ¢ is from the

Carlotta basin and d 1s the characteristic section in the Fianona and Habaz

baseins,
o b c e
ZDJI 25" 10" 35"
" 25" 5"
5 : \S " - o | ;
o' 0" 15
Flia. 8
COAL CONTENT

For the purpose of estimating the "“remaining cosl reservos", the Old
Mine basin is disregarded. The estimated thickness and extent of each seam in
the new arsas 1s based upon the core drilling data and other relisble informa-
tion available. The specific gravity of the Arsa coal is very low being 1.15
to 1.20. The following table shows estimated acreage and tonnage in 1938 for

each of the threes new mining basins:

Name of Basin Arag Tong »» Began Mining
Hectarep# Acres
Carlotta 675 1,687 76,000,000 1530
Rabaa 650 1,625 130,000,000 Daveloping in 1938
Flanona 700 1,750 _41,000,000 1936
Total 2,025 5,062 247,000,000
# 1 Hectare w 2 1/2 Acres. ## 1 Metric Ton = 2,205 Pounds.

AL CUNFIDENTIAL
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It is believed that the area lying to the south of these basins is
underlain with coal but because of its proximity to the sea and the liability
to caverns in the Cretaceous limestone, (see later comment), no attempt has
been made to exploit this area.

At Pirano, 20 miles from Trieste, a small basin estimated to contain
several million tone of coal was opened by outsids capital in 1937 and is
presumed to be producing about 100,000 tuns per anmum. No further data is
available regarding this mins.

EROINCTLION

The program of development adopted by the Asienda Carboneri Italiani
contemplated an annual output of 3,000,000 metric tons per annum.

The American Consulate Ueneral, Genoa, Italy on October 25, 1938, re—
ported from the fifth meeting of the "Conmissions Suprema per La Autarchia"
held at the Ministry of Corporations in Rome on October 25, 1938, at which
meating Premier Mussolini presided, as followe:

"In this connection a letter addnuﬁd to the Commission by the
President of Azienda Carbonerl Italiani was read to the assembly which
outlined achievementes attained in production of the company's mines.

It is stated that production in the Arsa mines for the past nine months
reached a total of 650,000 tons and will certainly reach 900,000 tons
by the end of the year, that is to say an average rete of 80,000 tons
per month will have been achleved. At the end of 1939, a further in-
crease is forseen when the "Vittorio Shaft" located on the heights at
Albona will have bsen completed.m”

Mr, Harmg* considers this statement to be an wmmaggeration. More
recent statements as to production, notably that of Mr. Bruno Luzzatto of the
Office of Economic Warfare estimates the 1942 production of the Istrian mines
at 1,300,000 metric tons.

It should be noted, however, that the estimates for Bardinian pro-

# Consultant to Solid Fuels Branch on Italian coal mining.
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duction were not verified by Lt. Col. Koenig when he reached the Sardinian
mines. His initial report placed the maximum production in any one year in
Sardinia at 1,041,000 metric tons as against previous estimates of from
1,700,000 to 1,800,000 metric tons. A similay discrepancy in the Arsa pro-
duction would reduce the above figure to leas than 1,000,000 metric tons,

Verifying data 1s not avallable at the present time,

The coals of the Arsa district are of distinctive quality in a
number of respects. They are wery light in weight, specific gravity being
from 1.15 to 1.20, as against 1.32 to 1.35 for representative American coals,
The coal melts into a tar like masa at 500 degrees F., This creates a problem
in combustion and requires light firing to prevent quenching the fire, The
stoker feed designed for the Sardinian coel is also effective for this coal,
All impurities encountered are limestone, which mixed into the slack, gives
it a 1ight grey color. The high sulphur in the coal (7% to 9%) combines with
this limestone to form gypsum which drops through the grate bars in the form
of fine flaky ash. This chemical reaction prevents ordinary sulphur gas corro=
slon, If, however, the ashes are sprinkled with water while hot, sulphmetted
hydrogen is given off with its disagreeable odor. These characteristics make
the coal very unpopular with firemen. Another problem encountered is the high
combustion temperature dewveloped which is about 3,300 degrees Fahrenheit.

The fly ash is extremely alkaline and combines with the silicon in
ordinary fire bricks to form an easily fusable mass, A fire brick of special
composition, therefore, has been developed to overcome this difficulty and 1s

available to consumers.

The average chemical analyses of the various sizes produced are shown

xeint vi¥iad
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in the following table:

Selected Luwnpg ¥ine Run Black
Moisture 2 to 3% 3 to 5% 5 to 10%
Volatiles 38 to 42% 35 to 40% 30 to 35%
Fixed Carbon 35 to 45% 35 to 4O0% 30 to 35%
Sulphur B to 9% 7 to 8% 6 to 7%
Asn 5 to 10% 8 to 15% 15 to 20%

Heat Value: Btu. 10-12,000 per pound
Fusion Tempsrature of ash 3,200 degrees F.

Laboratory experimenta on processing have yilelded negative results,
Experimentation on the briquetting of the slack yielded a negative result, with
substantial financial losses.

PHL ST CAL CHARACTERISIICS

The Area coal 1s black, shiny, comparatively soft and friable and de-
grades seriously with handling. It does not discolor nor disintergrate with
age. The coal from the Cretaceous seams has & concholdal fracture and is harder
than that of the Main and Top seams which cleave rectangularly. Both coale cut
and shoot easlly, but yleld an excessive percentage of highly explosive dust.
Shooting from the solid, which is largely practised especially in the lower
Cretaceous increases the percentage of slack very materlally. Rook dusting as
an exploslon deterrant has not been succesaful and sprinkling at the fece is
required by law.

Screaning produces the following size percentagess

Lump (Pezzatura) over 3" 15 to 25%

Egg (Arancio) 1 to 3" 5 to 103

Chestnut (Granitello) 1/2 to 1" 10 to 12%

Pas (Noce) 1/3 to 1/2n 5 to 10%

Slack (Polvere) below 1/4® 35 to 453
v 20 -
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Washeries of the following capacities have been installeds:

Stallie 3,000 tons per 24{-hour dsy
Fianona 3,000 tons per 24~hour day
Rabaz 6,000 tons per 24=hour day
These washeries are installed according to the same standard as the washeries i

at Bacu Abie and Serbariu in Sardinia. The difference between the specific
gravity of the coal and the limestone should insure a good separation. Washery
residues which are in the form of fine dust yleld 9,000 Btu. and are utilized
in the steam stand by units in the same manner as in Sardinia. |
ACCESSIBILITY TO MARKETS |
The mines of the Arsa district are unique in that they have no railway
connection to neighboring markets. They do have splendid sea outlets however
and the coal can be loaded direct into the holds of ocean going vessels. Thera
is a general market at Adriatic ports and along the east coast of Italy for
more of this character of coal than these mines can produce.
The percentage previously shipped to various ports with the ocean
mileage involved, is shown in ﬁha following tables

Deatination Uileage Parcentage

Fiume 45 2

Pola 30 5 to 10 (Mainly for
Navy)

Trisste 120 5 to 10

Venice (Chioggia) 130 40 to 50 (Inland trade)

Bari 380 5 to 10

Ancona 130 10 to 20

Three modern well equipped loading ports are provided (Ses Sketch
No. 1) which are as followa:
(1) Val Pedocchia located in the Arsa channel 6 miles from the
Adriatic Sea. This harbor is land locked and permits cargo loading
in 811 types of weather. The channels are deep and will accommodate

—21—
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any typs of ocean golng vessels. Coal is delivered to the terminal
over & 40" gauge, electrified tramway 1/2 mile long, extending from
the tipple end washery at Stallie. The coal comes into this terminal
in 6 to 7 ton cars which are picked up bodily by travelling cranes
and dumped either directly into the hold of vessels standing along-
side or onto storage piles. The storage capacity at the docks is
10,000 tons but is supplemented by additional atorage space at the
washery, giving a total capaclty of 1,000,000 tons per annum. The
accompanying pictures of this installation are furnished by Fhoto-
graphic Intelligence. Full merial photographic coverage has been
secured, is being processed and will be available at an early date.
The Carlotta mine delivering to this terminal is designed for a
capacity of 3,000 tons per day or 900,000 tons per ysar.

(2) The harbor of Rabaz is located in a small cove on the
Quarnaro Sea near the town of Albona. It 1s not a good matural harbor
but is presumed to have been greatly improved by the government in
order to utilize it as the loading port for the Rabas Basin mine whioh
i= expected to be the greatest tonnage producer of any of the three
new mines. The coel is intended to be deliversed via Rabaz Callery
direct to the tipple and washery from the Vittorio shaft. This
washery is designed for 6,000 metric tons per 24—hour day and coal
will be delivered direct to the vessels or storags piles from the
Washery without an intervening haul. This mine is designed for a
capacity of 6,000 metric tone per day or 1,800,000 metric tons per

year.
(3) The harbor at Flanona is located at the end of & long, deep,

- 22 -
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well proteoted bay. It is located in the immediate vicinity of the

Flancna Shaft. The Washery has a capacity of 3,000 metric tons per

24~hour day and the loading capacity of the terminal is 1,000,000

motric tons per anmum. (The new Rabas, Fianona, and San Antiocco

terminal, in Sardinia, are all of the sams standard design.)

These three harbora serving the Arsa mines are intended to provide
& comfortable loading capacity in excess of 3,000,000 metric tons per anmum.

CONFIDENTIAL
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MINES AND MINLNG
Tmmmmmtﬂmum:uwmﬂwiumw

the old mining which has progressed for 150 years in this area. This old work
has been sbandoned and 1s now believed to be standing idle, although mining
can be resumed at any tims, Inu:ﬂurtom-rullndmtug'nrth-nldml,
much of the old work is being maintained. Owing to the hard, dursble limestone
measures in which these mines occur, little or no maintainance diffioulity is
encountered,

The most notable of these old items are the old shafts, Fos. 68,

No. 45, Joseph, Frans and Clemens (or Good Luok) and the Clemens, Carlotta

and Alfonso galleries. These shafts and galleries are not used for holsting
and haulage but assist in ventilation, drainage and for handling men and
suppliss. Figure Y, drawn from memory by Mr. Herzog¥, indicates rather orudsly
and not to scale the relative position of these and various other items. Until
acourate mine meps are available, a clearer ploture of this dltuation camnot
be presented. _

Of vory great importance is the old Clemens gallery which has besen
in uee for 150 years and is still in perfeot condition as haulage and drainage
entry. It 1s 4% miles long, driven on the strike at about elevation #50 meters
and comneots by means of :1ﬂpuwit.hﬂ.1nfth-n1dlndnnwminin¢mm
shafts as well as with tha old Alphomso drainage gallery st elevation #10 meters
which gallery is 2% miles long. These two galleries extend along the strike
for a total distance of 7 miles and are of tremendous valus as interceptor
drainage galleries betweon the upper and lower levels in mining. Combined,
they constitute a contimous, underground connection betwsan all of the new

# Temporary comsultant, Solid Fusls Branch.
- 2‘ -
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mines which is of great value in the interchange of supplies and men. As
noted above, this confusing magzs of galleries, slopes and shafts cannot be
clearly analysed until actual, accurate mine maps are available., No other
information is at presunt availatle.

The new layout is more easily understood. It conslsts primerily of
thres new major mining areas with new shafts centrally locateds:

él; The Fianona Basin developed by the new Fianana Shaft,
2) The Rabaz Basin developed by the new Vittorio Shaft and
(3) The Carlotta Basin developed by the Paclo Shaft.

A brief description of sach of these shafts followas
(1) Fianona Shaft ~ Figure 10 illustrates the location of the

CLEMENS GALLERY
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?E FIANONA SHAFT
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Fianona shaft with reference to the Clemens arnd Fianona galleries,
This is & standard shaft 8¢ x 12', 200 meters (656.2') deep. Hori-
zontal traverse galleries, called "galleries in stone" will be
driven off from this shaft at projected intervals to intersect the
series of coal semms as indicated in the eketch. Strike entries
called "development entries® will then be driven from the intersection
of these traverse galleries with each of the seams and mining deve-
loped in each seam from these development entries., The different
2hwuhslrnanmmuchmitq'ihnnslmd all coal is collected in the
traverse gallery for hoisting in the shaft, Flanona shaft is de-
nignndfm-nmpmityorl.mﬂtumpurdu. Flanona gallery starts
at an elevation of /5 meters and extends for ¥ nile to imtersecticn
with the coal seams, mmmltotmsmn-;uiuhfrmth
shaft. Clemens gallery at £50 meters connsots with the old mine
workings as well as other mines,

(2) yittorio Shaft - Figure 11 shows the Vittorio amhaft in
relation to Rabas gallery, Clamens gallery and the surfacs. The
upper part of the shaft serves for handling men in and out of the
mine from Albona, Holsting of the coal is completed at the Rabas
gallery through which it 1s delivered to the outside at the port of
Rabas. This shaft extends from the surface at elevation 200 meters
uxunhr:n:pnnddathrlmmudngnun!Emnjihmmlmﬂiumthihnn
450 moters (1,466.5 ft.). It is of the same standard dimensions as
the Serbariu shafts in Sardinia, that is, 5 meters (16.4 ft) in
diameter and is equipped to hoist 3,000 metric tons per day on a two-
ehift basis, This shaft is connected on the inside with the Rabas

aangIDENTIAL 1640
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miles long. It im believed that this gallery will be extended in-
land beyond the shaft to intersect with the coal seams at the higher
levels although & comparatively small tomage of coal remains in
these higher levels. The coal seams reach their maiimum thickness
in the Habaz basin and the Vittorio shaft is, therefore, expected to
becoms the greatest tonnage producer in the Arsa fleld. The shaft
was approaching completion in Ootober 1938 ss stated in the meoting
of the "Commissions Suprema per La Autarchia". Further data as to
the subsequent development in this basin are not availablae.

(3) Paclg Shaft - Figure 12 shows the Paolo shaft located on
Carlotta gallery at the approximate center of the Carlotta basin.
This shaft sunk inside the mines is typical of others throughout this

BN Sy - 27 -
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district, It 1a standard B' x 12' gime and is equipped to hoist
1,000 tons per 8-hour shift. It extends from elevation y¥38 meters

to a depth of 288 meters (944.9 ft.). Men and msterial are not to
be handled through this shaft since neighboring slopes and shafts
are available to and from the #£38 lewvel, The hoiat room and galler-
iea to carry the ropes and drums are all excavated from solid rock.
Carlotta gallery extends for one mile from this ghaft to ths outside
and thence for another 3% miles by 24" gauge, electrified outside
tram to the tipple and washery at Stallie,

PULLEYS
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PLAN QF MINING
Figure 13 illustrates the manner in which the horizontal traverse

galleries or "galleries in stone" are driven to intersection with the varicus

coal seams. The distance between levels along the seams is intended to divide

the seams into sultable

argas for mining. This "PF LI CTI YT

is known as the dip dis-

tance. For the modified

-
longwall mining mathod in ] 2 LEVEL
use in the new mines at E SLEVEL
Arsa the dip distance is
generally 600 ft. The
system used is substan- Fis. I3

tially the same as at the new Serbariu mines in SardW-’.

Figure 14 1llustrates the occurrence the seams and the continuous

change in pitch which varies from 20° to 35% These dips and the intervals
between the different seams va.wy}‘t the d{fferent levels.

From the intarauctioh of}tha traverse galleries with each) seam,
development headings or entries qrp driven which follmr the strikq of the
seam with & slight grade in favor ur t.he loads and t‘nr draina..p_,u purposes.
Figure 15 illustrates the manner fin whi‘q-a these haadings are driven. They

and \7‘ wide in the bottom stone. The

are from 15' to 16" wide in the
stone 1s used as backfilling the apagj left by the coal. Double track
headings are driven 11' wi”@ _the“stone and triple track headings 15' wide.

Slopes in the coal connecting the different levels are driven every

600!, thus dividing the coal into blocks 600' x 600'. These slopes are driven

N a CANEATENTIAL
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Slope headings or entries are driven at convenient intervals
7' x 11' to provide for two tracks, on which coal can be raised or lowered
between the different levels, they are equipped with 10 to 20 h.p. electric
holsts.

Figure 16 1llustrates the usual method of mining the coal. (Ex~
cessive thickness in the third cretaceous seam and extrems variations in

thickness and bottom

R LEVEL

conditions in the —

firat cretaceous

sean require special
methods which will
be described later.)
The €00 ft. face

SLOPE HEADNG

PLOPE HEADING

along the slope is
divided into two

-

CONVEYOR

seotions, one of Fal LOWER LEVEL
i CUTTING MACHINE (

which is being STONE BACK FILLING COAL

machine undercut, FIG.1G

drilled and shot

while the other is being loaded out. This face advances progressively 600 ft.
to the next slops. The cosl i1s loaded into shaker conveyors and delivered to
cars standing along the entry. The grades due to the dip are in favor of the
loads and give the shaker conveyors & large capacity estimated to be 25 to 30

tone per hour. Backfilling follows the advancing face within 30 to 35 ft.
411 stone produced at the working face is thrown into the backfilling, the
larger stones bedng utilised to bulld dry walls. Space not filled from the

JRL HCENTIAL
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working face is filled by stons bauled in from the outside and put in place
by a backfilling crew. This stome arrives on the upper level in dump cars
and is conveyed to place by conveyors. The new mines with greater seam
thicknsss do not produce enough stome to provide backfilling end old spoil
dunps on the outeide are being used for thia purpose. Owing to the good top
conditions very little timbering is required.
The cutting on the longwall face is done with chain cutting machines,
One crew 1s expected to cut, drill and shoot one 300 ft. face per shift while
the loading crew is loading out the remaining 300 ft. face. The entry driving
is done very largely with alr drills which are more effective in rock than
electrio drills, Esch entry crew is expscted to advance from 3 to 4 feet per
shift.
A brief discussion of the mining in each seam followns
(1) A= noted sbove, mining in the first cretacecus seam
presents & special probles. The seam is very irregular in thiciness
and extent with irregular bottom which precludes ths use of cutting
machines and conveyors. In general mining this seam resembles ore
mining rather than coal mining. Figure 17 illustrates one of the
conditions encountered in this seam. On socount of sxcossive grade
the slopes were driwen on a diagonal. The mining of ths seam
develops out from these elopas. Cretacecus dorsals intersect the
seam &t various intervels and serve as roof supports. In the center
of ite area ths seam often reachas 7 ft. in thicimess, but is some-
times divided by limestons partings. Figure 18 illustrates another
sondition sometimes encountered in the mining of this sean.
"Shooting from the solid" is the usual method used. The ocon-

sumption of explosives is quite large. The coal itself is somewhat
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higher grade than the other seams snd the lump coel is preferred as
"house coal" by the employees. The drilling is dope by compressed
)

i LE&EL

+ 150

{
]
2. LEVEL

* 125

\

\
34 LEVEL

FiG. 17
alr "bore hammers", The width of the face variss from shift to

+ 100

shift as does ti‘m thickness of the seanm,

(2) The Second Gretaceous Seam was of mincr importarice in
the old mining areas. In the Carlotta and Fabas areas, however,
its thicimess has increuased and a substantial tonnage from this
sean is being produced. In+ﬂaba: the seam reaches nearly 6f ft.
in thickness. A 20" rock parting is utiliszed for backfilling,
The undercutting is done by chain machines in the bottom 20" of
coal, In addition to drilling the coal, some short holes are
drilled in the parting, The quality of the coal produced ia

similar to that of the first cretaceocus seam,

vIIERRAL :




Declassified E.O. 12356 Section 3.3/NND No. 7385015

¢ GONFIDENTIAL ¢

lav LEVEL

150
Zwo LEVEL
L1125
: Fig 18
(3) The Third Cretaceous Sean ~ This seam which was practically

nagligible in the old mines reaches extreme thickness in the Carlotte
basin, renging from 6 ft. to 15 ft. Backfilling material has to be
brought in from the outside and represents a major problem. Where
the seam is 10 to 15 ft. thick, it is mined in two or three lifts. 3
See Figures 19 and 20,

The backfilling between the first 1ift and the upper lifts

= FESES T T

presents a problerm. The top coal is hald in place by timbers with
long caps in both direction parallel end perpendicular to the face.

Sl ol

These are covered with slabs of green lumber. The backfilling is
carefully placed in the first 1ift; that in the second lift is
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and used for FIG 19

the third 1ift wherever required.

CROSS -SECTION ALONG FACE

Ak .
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ENTRIES

FIG. 20

(4) The Fourth gr Superior Cretacecus Seas is & consistent
producer in all three of the new mines. Outting is usually done

in the top 35" disregarding the asall 10" lsyer on the bolttaom.
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Backfilling is only partially done in this poam and the stone pro=
duced in mining ia left in place. It is believed that the dust
rrnlthiuunhthumathishhmlﬂinurmurth seams.
The majority of previous coal dust explosions are balisved to bave
originated in this seam. Its regularity and good thickness insure
& substantlal output in the new mines, especially Rabas and Fianoma.
(5) Ihe Maip Sean because of added thickness will be a large
tonnage producer in the Fianona and Rabas basins. It is belisved
to be unminable in the Carlotta basin. Mining technique in this
ssam had not been sufficiently developed in 1938 to establish a
definite mystem. The seam overlies the Fourth or Bupsrior Cretacecus
and might, therefore, be mined without backfilling whers the over-
iying Top Sasm is unworkable as in the Carlotta basin.
(6) The Top Ssas has not besn a consistent tonnage producer,
lacking thickness and showing infericr coal, It gives promise of
being an important factor in the Rsbas snd Fianona besins. Very
1little, if any of this coal had been produced in the new mine areas
in 1938.
DEAINACE AND VENTILATION

Drainage has always been a serious problem in the Arss mines. The
nntunortmrmohrrunmdth-hiuhp-nubﬂitarnfmummnm
has created large caverns and subterranean channels which, when pisrced, re-
lease vast quantitiss of stored water. Thess underground courses oerry large
volumes of ground water within a short time after surface precipltation,
necessitating a system of underground signsling to warm underground workers of
excessive rain. The Clemens gallery at elevation #50 meters was first driven
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to provide drainage but as the work progressed down the dip it became in-
adequate. Later the Carlotta gallery was started at elevation ¢30 but en=
countered a large cavern after it had progressed 1,000 yards and was dig-
cantinued, and finally the Alfonso gallery, at elevation 5, was driven for
2} miles through to a point nearly opposite Stallie and this gallery sup-
plemented by the Clemens gallery constitutes the main drainsge outlet of the
old mines., In addition to these galleries a vast underground reservoir in
the old work waa created in which excess surface water is stored until it
can be drained off through a 36" line delivering into the Alfomso entry in
such & manner as not to interfere with mine operstion. It is stated that
an sotual discharge of 750,000 gallons per minute has besn observed at the
Alfonso portal. Fortunately the Clemens and Alfonso galleries toge ther
with the drainage resérvoir extend for 7 miles along the strike of the seams
and probably intersect and discharge the great bulk of the ground water leade
ing into thess mings from above elevation ¥5 meters. Certainly without these
galleries the lower areas of these ssams oould not bs successfully mined. To
what extent they solve the problem of drainage in the new mines remains to be
seen. Figure 21 illustrates the relative position of these galleries and the
large reservoir area. The story of the struggle of thess mines with drainage
is impressive and complicated and 1its solution is not yet sssured.

The pumping provisions, as installed in the Paclo shaft, consist of
5 separate unita with a combined capmoity of 242,500 gallons per minute. These
unite are divided into one unit for 7,500 gal/min; one for 15,000 gal/mins one
for 30,000 gal/min; and two for 95,000 gal/min. Each unit has a separate motor
operating on 2,000 V, AC current. The pump rocm is excavated in the limestone

-3‘?-
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and is provided with flood doors which can be tightly closed. Flood doors are
also installed at each level and sre intended to insure the shaft against
sudden flooding. Large sump aress in mined out sections are aleso provided.
+ib5

g SMHAPT -4
+i65 (%) JOSEPN:SHAFT THIRD LEveL +333 (ri108)

FRAANL-SHAPY

PIPE LINE
+5Y(si0)

00 P-LUCK -SHAFT ¢ 16T [+20)

2% +7)

WATER-DUTLET RESERVOIR

ELEVATION IN FEET (METER)

Fic. 21

The great new drainage hazard is the possible plercing of undsr-
ground caverns and a sudden relsase of wvast gquantities of stored water. OSmall
core drill holes are, therefore, drilled 50 ft. out ahsad of the developmant
faces to test the formation.

The provisions for punp:.ug made at the Vittorio and Fianona shafts
are not yet known, |
VENTILATION

Very little gas has ever been encountered in this district. Italian
mine law makes no definite provision for mine ventilation. HNatural wventilatiom
produced by the difference between the inside and outaide temperatures, sup- '
plemented by large quantities of compressed air relsased during mining opera=-
tion is very largely relied upon. Ths compresesd air supplies about 10 cu. ft.
per mimite per man. Some small fan units have been installed in the old shafte

BHN{EENHAL
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which were intended to Aincrease the supply of mir to 65 ou. ft. per minute
per man in the area served.
UNPEHOROUND FLANT AND EQUIPMENT
Hersog has undertaken to reproduce an inventory of underground plant
and equipment as of 1938 from memory. The principal items of which ares
(1) Cables and Transformers - Due to the extent of wnderground
shafte, machine shops wderground, pumping stations, eto., the undere
ground installations are wmsually largs. The total unde rground
load in 1936 was 20,000 KN of which 15,000 KN were used oo the ine
slde at Carlotta alone. Insulated cables are installed for 2,000
V., 3 phase, AC to Carpano at the top of Paclo shaft for a distance
of approximetely one mile. The shaft holst cpsrates on 2,000 V. AC)
auxiliary servioces are transformed down to 220 V. A big 2,000 V.
condanser is installed to correct the power factor. The pumps are
operated at 2,000 V. and during high water consume 2,000 KN. A con~
verter to 500 V. DC is installed here for the baulage motors. Power
is tranamitted at 2,000 V. AC over 2 miles of insulated cables to
the working faces. GSmell transformers from 2,000 V. down to 220 V.
are installed to fumish power for mining machines, cutters, hoists,
ota. These installations include ths necessary switch boards. All
motors are "permissible construction” to guard against dust ignition.
(2) Logomotives — Electric looomotives of two types are pro=
vided, 25 tons for main haulsge and 15 tons for secondary haulage.
Line voltage is 500 V. IC. Ten are in use at Carlotta.
In addition 5 storage battery locomotives are in use in second=
ary galleriss. The mime track gauge 1s 24" (630 MM). The locomotives
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are German made.

(3) Mips Corm - T™he mine cars in use in Carlotta end Fisnona
up to 1938 were the standard, one mﬂﬂhlllhn;ltlﬂlﬂlhl!lﬂllt
the Serbariu mine in Sardinia. Their pumber in 1938 is estimatsd
at 5,000. They are of Italian mamfacture. A changs to a larger
car for the Rabas mine, owing to the thicker ssams was under oon-
sideration in 1938. It is not knowm whether or not the change was
made. A few cars of spacial design are in use but their use is
very much restrioted.

(4) Traciage - The extent of the mines which are being main-
tained requires many miles of trackage. It i1s estimsted that therw
are 20 miless of main line track laid with 40F steel; 30 miles of
secondary galleries laid with 25§ steel and at lesst 10 miles of
old trackage laid with 15/ stesl. Steel ties spaced on 12" to 24"
centers are used on the main haulways and oak tiss on the secondary
haulways. Both rail and ties, including switohes, are of Italisn
manufacture.

(5) Outting Maghines = Twenty to thirty heavy duty, longwmall
cutting machines equipped with 6 ft. cutter bars and 50 h.p. motors,
mostly of English and American meke, are in use. Four or five
lighter duty cutting machinss for entry driving are also in use.
Compresaed alr, post punchers are used exolusively in entry driving.
These same machines are used for drilling in the rook partings. Over
100 of these punchers are in use.

(6) Shaker Canveyors =~ Shaker convayors are used for both the
backfilling and coal loading. In 1938 there were sppraximately 2,000

Lot IGENTIAL
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sections of trough in use. The average size was 15" by 10'.
Cradles and rollers to correspond were avallable. These wers
principally of Italian manufacture. There were from &0 to 50
drives equipped with 220 V. AC, 10 to 20 h.p. motors of Cerman make.

(7) Dumpers =~ Twenty to thirty steel dumpers or cages warse in
use for dumping stone into the backfilling. These mre operated by
hand and are of German manufacture.

(8) Dril) Hagmers and Pick Hammerp ~ Five hundred compressed
air drill hamsers were in use, a heavy type for use in stone and &
lighter type for use in coal. From 20 to 30 pick hammers were used,
mostly for cleaning tops.

(9) Electric Blasting Machines - One hundred blasting machines
equipped for firing 20 and 50 shots were in use.

(10) Hoists — All elope entries are equipped with double drum
holsts, operated with 10 to 20 h.p. 220 V. AC motors. Thers are also
some smaller type hoists used for manuvering oars, driven by 5 h.p.
220 V. AC motors. The total number of thess hoists is spproximately
100,

(11) Pumps ~ Besides the large, heavy duty shaft pumps already

referred to, there are &0 to BO various sized smaller units scattered

throughout the mines.

(12) Sprinkling Reservoirs — There are 20 to 30 250-gallon
sprinkling reservoirs equipped with compressed sir dischargs under

working pressures of 90§ per square inch.

(13) Ventilating Piping - About 3,000 yards of 12" to 18" sheet
metal and canvas tubing are in use throughout the minea.

(14) Conmpressed Air Lings = It is estimated that thers is the

Lows iu;llﬁﬂi ‘ iﬁL
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following mileage of oompressed air lines in the miness !

8" = 1 miley 6" = 4 miles} 4™ = 6 to 8 miles
and 2" - approximately 20 miles.

(15) Sprinkling System - The syntem of piping for the sprink-
ling system is designed for pressures up to 90# per square inch. It
is estimated there are from 5 to 6 miles of 1" line and 6 to 8 miles
of 4" line. Large guantities of rubber hose of 1" and 4" diameter,
are kept on hand. It ip estimated thers 18 5 to 6 miles of 1" hose
and 10 miles of " hose.

(16) Miscellaneous = Large supplies of fittings, shooting wire,
shaft cables, rubber cables, elsctric supplies and spare parts of
all kinds are maintained.

(17) Timber = Mine timber is mostly secursd from the Balksn
countries by vessel although some come in by truck from Austria.
Large timber suppliss are malntained at the shipping ports and at
the portals. The average price of wood in 1938 was betwsen 70 and
100 ILira per cubic meter (35.22 cu. ft.). The consumption of timber
per ton of output was between .03 and .05 cubic maters. (4 Lirs or
about 20¢ USA/ton) 5.

(18) Explgosives = The safe storage of explosives is stipulated
by law. It is estimated that consumption amounts to approximately
two tons per day. The type of explosive in use is permissible, kmown
as (risoutine. The large powder houses are provided for storage duly
located and constructed to comply with the legal requiremsnts.

(19) Mine Lighting - Shaft partings, main haulage partings,

machine shops, pump rooms, transformer stations, etc., are equipped

with permanent electric lighting systems. The men are equipped with

LnETIAL 4b32
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portable electric lights and carbide lamps, Owing to dangerous dust
localities, the men are restricted to the electric light in these
areas while open carblde lamps are permisaible in other safer

localities. The lamps are the property of the company.

It is belisved that if these mines have continued to be developed
in acoordance with the projected program of 1938 all of the items in the abowve
rough inventory have besen substantially increased. On the other hand failure
in upkeep and the inability to secure replacements haa no doubt destroyed the
usefulness of many of the items. Until access can be re-established, all of

these factors are mere conjectures.
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SURFACE FTANT AND X UIFMENT
MINING TOWHS
There were five towns or groups of houses in 1938, some old and

some new, These are ms follow;

GARPANQ
This is the oldest mining town in the Arsa District and has besen

in use for over a century. There are five large apartment buildings, one

of which is an office building and apartment combined. The others are
occupled by the emgineers and office employees. A few old bulldings con~
taining mmerous apartments are occupied by shop and mine speclalists. The
main shop and stock room is located here in a large btuilding; also a com-
pressor and transformer station. There is a church, an amusement hall, a
welfare apartment, and an employee's restaurant, There is an abundant fresh
water supply. 4 good rosd is provided to Albona six miles away, Convenient

access to the mines is had through the Clemens Gallery.

EIERUAZ
This mining town is also part of the old mine layout. It houses

100 mine families living in very old ome story, two-room apartments, There
are two large modern apartments for the sccomodation of engineers and
office employees, Shaft 45 1s nearby and an office building, power plant,
hoisting room and repair shop are located near the shaft, An abundant
fresh water supply is provided and the town is comnected by a short road
one~half mils long to the main highway between Pisino and Albona., Access
to the mine is had through Shaft L5. ]
LINES |
dn old town was built here nearly a century ago. 4 new town was {
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added in 1622.23 when, 40 new two-story houses were built with two and
three-room apartments per family., A good water supply is furnished from
a stand pips and each family has a garden. The total population is about
400, It is located on the main road betwsen Pisino and Albona, The hoist
house for shaft Joseph and an old machine shop is a part of this layout,
The men have access to the mines through shaft Joseph and thence via the

Clemens pallery,

ARSIA
This is one of the more modern towns and was built in 1936-37,

It consists of 200, two-story, eipht family, modern houses equippsd with
all modern improvements including running hot and cold water, bath rooms,
gerdens etc. A municipal office bullding, theatrs, church, restaurant,
bachelor apartmente and company store are located in the center of the
tom; also the modern company office bullding, the offices having been
moved from Carpano to Arsia. Water is supplied through a stand pipe. The
town is located near the main road to Albona about six miles away., It 1a
conveniently located for accese to the mines through the portal of gallery

Carlo tta,

STALLIE VALUEPOCOHIO

This town only includes a few houses for the employees at the
washery and loading plant, five or eix families in all,

GLPONA_AND_FIANONA

Extensive mew towmns were projected at Albona and Flanona to accom-
modate the now mines at Rabas mnd Fianona. It is hot known to what extent
these plans have been carried out,

eSS
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The electrical power used for the Area mines is transmitted from
Hydro-Electrie plants in Northern Italy. The main transmission line
carries 35000 V, and extends down through the center of Istria to Pola,
The main switch for the mines 1s located at St. Vincenti and delivers the
current to the transformer station at Stallie where it is stepped down to
10000 V. and transmitted to all important mine installations.

One "stand by" steam plant 1s installed at Stermas with a ca-
paclty of 2000 KWW. It ie desijmed to carry the inside pumping load in
case of power interruption.

A second big underground standby plant, with a capacity of
20000 KW, was demigned to be installed near Stallie., It 18 not knowmn
waether or not this unit has been installed,

The mine load in 1938 frequently reached a peak of 20000 KW,
Transformer stations are located at Fianona, Stermaz, Vines, Albona, Car-
pano, Carlotta, Stallie, Val Podoochio and labaz,

The national power plants have an sbundance of power reeserves
but are subject to interruption during severe winter weathsr. Such an
interruption oceurred in the winter of 1928-29 which lasted for 8 days,

r\!EEﬂ I[gIﬂII"

The following are installed or are to be installed in the wvarioup

shafts;

Starmnz Shatft 45 = 200 HP. motor Depth 787 ft.
Vines Joseph Shaft <00 HP. motor Depth 525 ft.
Carpano - Good Luck Shaft - 300 HP. motor Depth 656 ft,
Carlotta = Paolo Shaft 300 HP. motor Depth 984 ft.
Financna Shaft - 300 HP. motor Depth 820 ft.
Vittorio Shaft - 600 HP, motor Dapth 1986 ft.

OUIVFIGEXTIAL 4632
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The compressor central for Carlotta 1s located at Carpanc. Thers
are four units with a combined capacity of 20000 cubic meters (= 700,000
cubic feet per hour = 11,500 cubic feet per minute). The emaller units are
piston type and the larger are turbo-compressors. The air is compressed to
854 to 95§ per square inch. They are water cooled, large air reservoirs are
maintained on the outside. The compressed alr is delivered lnside through
8% air lines.
Similar unite are designed for Fianona end Rabas and ere presumed
to have been inastalled.
MACHINE SHCPS
The main shop 1s located at Carpano. It is housed in an extremely
large struoturs and i1s divided into machinist, mechanical, electrical and
carpenter departments., The shop is well equipped with all modern items and
ie prepared to make all except verv exceptional repairs. Because of the
isclation of this locality, umusdally comprehensive machine shop facilities
are espential, Supplsmental shops are maintained convenient to the partals
of each of the mines.

SUEPLIES
A complete line of supplies and repair parts are kept in a large

stook room located at Carpanc,
WASEERIES AND TIIRIES
The coal coming from the mines carries from 158 to 25% impurity.
The sp.gr. of the coal is 1.15 to 1,20 and of the impurity, 2,50, This

affords an ample margin for clsaning.

NFIBENTIAL
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The washery and tipple are combined. The coal is dumped from
the mine cars into a silo from

whence it travels across a shaker

o
screen. The 3" lump and over is ,f/ i L—]‘Eg
. o
delivered to a long plcking table E 3;
I—.‘f' | - o
where women workers plck out tha ;H[ : j—g‘:
s
which - “i
impurity after ch the coal is ans
accumilated in a lump silo, The = _ SAREEN Ot
residue down to 3" in size passes | 9-© L0
go foagn E- oo
through the washer. The i‘" and DIRT ‘01 T
SI0o | eonss PICKERS s
under is not washed. The various FiIG 22

silos unload direct into 6 to 7 ton rallway cars for delivery to the

terminal, Figirs 22 illustrates the complete tipple and washery layout,

Three washeries are believed to have been installed; one at
Stallie with a capacity of 3000 tons per 24 hour day; one at Flanona with
a capacity of 3000 tons per 24 hour dayj and one st Albona with a capacity
of 6000 tons per day.

The residus from washing, when dried has a heating valus of 8000
to 10,000 BTU. and is all consumed at the "stand by" steam plants.

COUPANY STAES

Company stores ars located in all of the mine towns. Thedr sales
are confined to food, clothing and shoes, Credit to the extent of one 15
day period is allowed,

HOSFITAIQ
Hospitals were projected at all the new towns but it is not known

LURFILENTIRL 4631
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to what extent this plan has besn carried out,
CE us

Among the miscellanecus 1tems not already referred to is a large

resorvalr filled from a large spring in the Carpano Valley and locatad
betwsen Alfonso and Carlotta from which a 6" pips lins 2% miles long
delivers an abundant supply of fresh water to vessels taking on coal at
Valpedocchio, This is & very important i tem,

Slate disposal has been & serious problem in the past dus to
the lack of flat land on Carpano Cresk and the refusal of private owners
to sell their small tillable areas of farm land, The mouth of Carpano
Creek occupded by a large swamp was utilized but the weight of the slate
cauvsed the whole area to heave, thus backing the creek watsr up over
nalghboring farm areas, Expensive litigation resulted. It took several
years of expensive steam shovel work to correct the damage and return
the creek to its natural level. Foresealng these difficulties, the Company
purchased necessary allotuents of land from the owners before starting
the development at Rabaz and Fianons. In the msantime, however, the greater
coal thickness in the new mines has reduced the quantity of rock produced
in miming and the back filling not only conmumes all the rock which is
produced in the mines but requires large quantities to be taken in from
the outelde., The old dumps have, thsrefore, been equipped with suitable

machinery to load and transport maste back into the mines for use as

backfilling material,

MINE LABOR
The labor situation in the Arsa distriot is complicated by the
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raw disagresable climate. A cold northesst wind known as the Bora
sometimes blows a gale during the winter months for three and four

days at a time at velocities of 50 and 60 miles per hour, In Trieste

and Pola guard ropes are strung along the sldewalks to enable people

to get about and in the country plles of large flat stones are kept

on hand to spread over the roofs of farm budldings to keep them from
being blown off. The land ia thin and poor and only scattered patches

are tillable. The Istrian people are irured to hardahips and are rugged
and hardy and acoustomed to hard difficult work. They are very largely
of Croate and Slovens origln and primarily Yugoslavian in thelr sympatides
and loyalty. The Fasclets fearing their preference for the Yugoslave
state made a conelstent but unsuccessful effort to transplant native
Italians from the Italian mining provinces of Tuscana and Pledmont,
Attractive mining towns were built and improved living condltions provided.
By 1938, the attempt to transplant Italian miners was definitely a fallure
and native Istrlians became the prevalling group. Buses operate for a

radius of 20 mles, plcking up and returming workers to their homsa. It
ie estimated that the number now employed is substantlally 10,000, All
but sbout 1,500 of these have had no previous mining experience and this
{gnorance of mining presenta a serious problam, ‘
The average production per day per coal loader in 1938 was

2,461 metric tons, or 5427 pounds. The average production per day per )

inside worker was 1,154 metric tons, or 2539 pounds and the average loading
per man for all employees on the puyroll wus 0,937 metric tons or 2061
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pounds., Later figurea on production per man would have little welght

due to the large mumber of workers employed on development work and
the inexperience of many of them., Owing to the much thicker seams to
be mined in the new areas, the production per man, when cepacity production

is reachad, ahould increase substantially,

The men are compelled to join the umion by law. Strikes are
illegal. The many regulations imposed by law are supervised by the Bureaun
of Mines through a system of inspectors. The mine labor contract has
evolved through many years and is qulte complicated. The baslc acals

for day workers in 1938 for a portal to portal 8 hour day was as follows:

Miners with pey rates - 15,40 to 17.60 1ira = $0.77 to §0.88
Helpers - 12,20 to L4.50 ® = 0,61 to 0,72%
Timberers = 15440 to 19,20 ™ = 0,77 to 0,96
Shaft timberers - 17,60 to 22,00 ™ = 088 to 1.
Mechardos, Electricians, etc, - 17,60 to 22,00 ® = 0,88 to i.}g
Outsids Workers = 12,20 to 15,40 ® m 0,61 to 0,77
Shop Speciallste -up to 25,00 " = up to 1,25
Woman - T.00 to 12.130 " - 0.35 to ﬂlm

(In 1938 - $1,00 = 20 Lira)., The purchasing power of a dollar in Italy, how-
ever, was more than twlce the purchasing power of a dollar in Unlited States.
The living standards of the Italian miners are, of necessty, much lower than the

living standards of an American miper. Automobiles, frigidaires, radios,

etc,, are unkmown among the Italian minors,
The contract rates have evolved over a long period of time and J

are intended to equalise the differences betwsen thin and thick coal, thin

and thick partings, standard difficulties, etc.
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Thnnﬂ-:ln-ﬂ-uti.nlmmurdlwn
Prioe Per Car for Each

Sean Thickness Priocs Per Car Standard Difficulty
Centimeters Inches Iira Dollars Lire Dollare
50 am. 200 3,10 L. $0.15% «40 L. $0.020
55 om. 2" 2.95 L. 0.14 3/4 .38 L. 0.019
60 om. 24" 2.80 L. 0.14 .36 L. 0.018
65 [+ 1 2&. 2-65 Lc 0.1 -3 1’. ﬂ.ﬂl'?
70 om. 28" 2,50 L. 0. .32 L. 0.016
75 ea. 30" 2.35 L. 0.11 3/4 «30 L. 0.015
m om. 32- 2-20 Illl U.u -35 :PC Dum
85 om. A 2.05 L. 0.1 o265 Le 0.3
90 om. 36" 1.90 L. 0. 24 Lo 0.002
95 om. 3a" 1.75 L. 0.08 3/4 .22 L. 0.011
100 om. 40" 1.60 L, 0.08 .20 L 0.010

For instanoe, ucmwmmwmprw-ﬂdusm
x 3.10 Lo @ 15,50 L. 3 $0.75%. In 40" thickness the expected loading would
be 10 cars x 1.60 L. = 16.00 L. = $0.80.
mlmﬂﬁmmw-rmmhﬂlm-mﬂ-mhdm,
water, mmmm-m,mmmmmm.
Innllumth-mrltthdrnrlt-th-nhutmhprm
of imparity. That is, i€ = 20" uuofuulnmtdumu.ﬂﬂmnllﬁ'nt
atone, th-p-rmtnr-t.uuumfzo:aﬂomu:.m-.gal..mmlud-
ing rate for the ccal is, therefors, 3,10 ¢ 32 = 342 L B £0.17 1/10. The
miner would, tharafore, rminfnrthsnrdn,hupnuldhhnﬂ
loaded, 17.10 L. or $0.85% as against the 16.0 L. 3 §0.80 he would have received

mmwmhpnw-dtnururmﬂmoulhnchm.
mlu-ud-hm.mdltth-nm. mmuwumurumm

for.

Mmmmrpdﬂmm&mlmn-mwnnpuﬂl
or-:pluinllhnﬂmd-mml!.mh por shift. The explosive is
uhlritdnt-thnhufl.m‘.ilu p-rpumdmdthld-tmtm-l .10 L. = 0.5¢ por
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detonator. These itess total .6 L. = 3¢ per shift and the above miner working
in 20" goal actnally recelived $0.85% - 3¢ = $0.82% for his dq"- work. What
has happened to these rates since 1938 is not known.

In addition to their contract rate, the men are paid for all tisber
set. Yardage is paid for "galleries and entries inctone”, headings, where the
thickness of the stone equals the thickness of ocal and where the width of
coel is less than 15 feet. Ditching is also paid on a yardage basis.

These provisions are very complicated and require special study.

The squad system of pay is in use which also complicates the problem.

Organization men are also organized by the government into a separate
union. Thay conoist of foremen, mine bosses, engineers and office workers.
The following salaries were customarys

Classification Monthly Rating
Lira Dollars
Mine Foremsn 600 L. to 1.203 L. ‘30-'“ - ‘w'm
Mine Bossas 1,000 L, to 2,000 L, 50.00 - 100,00
wr. 1’.m L. h m Lo fﬂ-m - 150-m
Office mw... m L. to R,W L. w'm « 100.00

Executives —- Individual contracts.

Every mine worker is allowed one week's vacation with full pay per
year for each full year of service. Salary mem are allowsd from two to four
weeks paid vacation for sach year of service. The workers were paid bi-monthly
and the salary men monthly.

The inside work is done in three shifts as follows: first shift
6=00 to 14-00; second shift, 14-00 to 22-00; third shift, 22-00 to 6=00.
Shifts are figured on an B-hour basis, portal to portal.

Outaide work is done in two Behour shifts, running from 6~00 to 14-00
and 14-00 to 22-00. The second shift in the tipple sometimes atarts at 16-00

and runs to 24-00.

! GunFaERTIAL
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The same system of cost acoounting is used at Arsa as is used in

Sardinia. It is kept under ths following headings and the approximate pere

contage of the total cost, where known, is indicated opposite each headings !
Inside Cost

¥ ’ Development in stone 5-10%
Development in coal 10-20%
Mining (labor) 30-4,0%
Inside haulage 10-15%
Timbering 10=15%
Holsting 10-15%
Drainage and wentilation 5-10%

Outside Cost

Tipple

Haulege

Shipping

Stone

General Administration

General Expsnse
Depreciation
Investments :
Overhead Office Expense '
Taxes '
The total cost for 1938 is estimated at from 60 L. to 70 L., or
$3.00 to £3.50 per ton. Considering the relatively low wage scale, this is
a very high cost. If and when the thicker cosl areas are fully developed,

this cost should be substantially reduced. To what extent the war condition

has affected wages and other costs is not known. It is to be presused they

have increased very substantially.

MAPPING AND SURVEYING
A very accurate map record has been kept of these mines for over |

|
|
r
|

e T .

100 years. The oldest map of record is dated in 1830. Three complets files
of these maps are kept, one at the Mine Office, one at the office of the Buresm

462
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of Mines and ons in the general officss of the company in Rome. Oreat
accuracy is required because of the length of some of the galleries. Soms

of the points to bs connected have been standing 80 years or more. All
new work is posted every 15 days.
The mape are set up on & coordinate system based on the Frans shaft
as sero.point and are not connected into the gwclnmnt coordinate aystem. .
The different levels are carried in different colors. WKhers the active work
is superimposed on lower work, separate maps of each seam are made. Levels
of the galleries and entries are kept progressively.
The engineers check the remaining coal reserves progressively and
and make suitable reports to the generanl office. All surface records as
well ae the inside records are kept by the enginsers.

- 55 =

s IR THENTIAL




Declassified E.O. 12356 Section 3.3/NND No. | 73-50f§

C Ounrmentiat O €

GENZI'AL CONCIUSTONS

(1) In view of the atrateglc value of this District, its

contimed development should be pushed aggressively.

(2) Until actual physical inspection is completed, the problsm
of rehabilitation cannot be analyzed,

(3) Competent personnel, capable of assembling and analy=zing
the vast filea of maps and other engineering data, should be made
availabls,

(4) It is belleved that a Jocal organization, familiar with

the intricacles of this old and complicated project, 1s wvital to

its successful uvperation,

(5) Restoration of recelving ports and vessel tonnage capable y
of distributing the output of these mines must be synchromized with
the development of coal productlon,

(6) A basic orgamization whose function it will be to pxpedite
supplies and maclinery to both Sardinla and Arsa should be set up

and implementeds (In U.S.A.)

4627
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Depositas of brown coal and lignite are widely scattersd through=
out ocentral and southern Italy. The most widely lmcwm deposits are in
Tuscany, south and east of Florenos and Campanis, east and southeast of
Naples. Further deposits are worked in Calabris on the so=called toe of
the Italian boot. Inasmich as, because of thelr low grade, thepe deposite
were of small isportance befors the war, very 1ittle authentioc data re=
garding thea is pow available. It is gemsrally belisved that s very large
{ncresss in production has taken placae during the war.

Data regarding the increase in the reported production from
350,000 tons in 1934 to 4,000,000 tons in 1942 is conflicting and cbscure.
Such confirnation as has been had indicates that production relsases by the
Italians bave been deliverately framed to overstate the production figures.
During World War X, the procduction of 1ignite and brown coanl was pushed
energetically and reached & maximum of 2,000,000 tons taking advantage of
the most favorable eanily developed locations of that period. That a pro=

duotion of 4,000,000 tons has now basn reached should therefore be accepted

cautiously.

QUANTLTL
Brown coal and lignite are soat widely distributed throughout the

provinces of Tuscany and Umbria in central Italy, mouth and southeast of
Florenoe. Other deposits ocour in Calabris provinoe constituting the toe
of tha Italian boot, and in Campanias province, the vicinity of Banevento and
the Mercurs basin near the West coast, southeast of Naples. Mining ocourred

at ona time in the Marecchis Valley, wesi of Pasaro, in what 1s reported to

bu:nlmminfhmwmrqmﬂiw'ﬁu&. ﬁmmuunmslmdlmmnumudmmdlmmﬁur

up to 1938. HmrnuuﬁmimunnwImmahrmmmtabmm their re—opening. OSome
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recent research in line with the National program for sutarchy is sald to
hnur-nlhdinth-dincmrynrmu-mﬂlmthdlufnaﬁhhamﬂ;
in thtun—mnflulmltunﬂ.uulmdnt&lhh So far as is known,
there has been no development at these Sicilian deposits.

Thess ooals are believed to occur in lsnse shaped masses, variable
humtnthrthminumimmnmwhdl. Theay vary widely in .
thickness ranging from sero %0 seven fost. Oesnerslly the thdcimr seams -
contain more impurity than the thinner seams. Extensive folding and faulting
huanncurudinthu‘ﬁmcw:unumdth-dipufthuumulllth-m
from 0° to 90°. In Tuscany, unlike other provinces in Italy, the title to
the coal runs with the surface cwnership, instead of being vested in the
atate. There being many large and gmall owners, this has resulted in muser-
ous small farm mines. One estimate for 1937 places the nusber of mines at 43

Estimates of reserves vary substantially. The best figures avall-

abls ares
Iignite 60,000,000 n/t
Brown coel 150,000,000 m/t
Peaty lignite 180,000,000
Peat
Total 415,000,000 =/t
GHARCOAL AND NOOD

It is reported that, owing to the shortage of coal during the war,
ﬂunhuboannlnrgninmauinthluuo.frimnodmduhnrnml- The
volums consumed throughout ILtaly in 1942 is estimated to have been 11,000
tons of firewood and 66,000 tons of charcoal.

QUALLTE,
Specific chemical analyses throughout various areas are not

4628
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svailable. A concensus of the data available estimmtes the brown cosl of
Campania as contdining:

Moisture 25 to 60%
Volatile Material 33 to 65%
Fixaed Carbon 11 to 40%
Ash 13 to 448
The following table shows some typical analysest
5. Hovani Morgnano-
Grosseto Branco Valdaroso Sant
Lignite Brown Coal Brosm Coal Brown Coal
Moisture 12.84 53.02 26.98 35.90
Aeh 7.20 12.07 6.19 9.28
Volatile 33.77 19.62 41.58 34.19
Fixed Carbon 46.17 15.30 27 24, 20.63
Bﬂph\u‘ 1. % 1.09 0. 69 Riﬁs

BIU = Dry Basis = 5,000 to 5,500 Calories = 9,000 to 9,900 BTV,

Because of the low grade of this coal, it cannot justify any wery
substantial transportation coet. It is estimated that Italian ligmitas,
generally, are not transported more than 124 miles end are usually proceased
near the mines or consumed in power units located in the mining area. Much
experimentation has been done and there are teports that large prooessing
units have been installed during the pressnt war. The large production re—
ported would tend to confirm a large increase in processing plants.

When drded the coal is reduced to a fine powder and must be
briquetted in order to be used industrially. These brigquettes, while high
in ash, are low in sulphur and constitute a usable damestic or locomotive
fusl. The dried cocal adapts itself also to steam power plants using powdersd
fuel.

e &0
!
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The output of the most highly developed of these deposits in the
Tusoany area, those of Veldarso and Spoleto, are used by s large gasification
plant at Terni. A 1937 report mentions a hydrogsnation plant under con=
struction at Legharn with an annual capscity of 150,000 tons of lignite. It
is bolisved that during the occupation period these coals, because of thoir
quality, will be of very limited value.

Up to the opening of the present war, mining of lignite and brown
ool had not developed any specific technique. The minss were mostly omall
farm mines. Laok of uniformity in dip end extent discoursged any attespt
at gystematic mining. Sose mines were shallow shaftes, other crudes drifts
or slopes. The Valderno shafts were an exception to this rule. A pillar
and stall system of mining was used and sbout 1,000 workers emplayed in 1926,
Other sxtensive mines in central Italy are located at Urosseto, Mt. Aniata,
Mergnano and Branco. In southern Italy the principal mines are in the
vicinity of Tufo, Mercure and Brintico. Detalled information regarding these
mines is not avallable. The cosl is generally "shot from the solid" and then,
because of its woody nature, extracted from the face with axes instsad of
ploks. Machine mining is prectically unimown.

It 1s understood that the Lignite Administration of Italy is en-
gaged in studying various projects designed to overcome distribution diffi-
oulties. It was found during World War I that shipments into distant markets
\ consumed more energy than the coal produced. Considerable attention is being

paid to improvemsnts in drying methods,
The conclusion of the matter is that these coals are of such poor

quality thet they are only helpful in the Lmmediate looslity in which thay
are producsd. Thess localities are barren of any substantial industrisl

CuiTiERTIAL “625
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ROUTINE
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CAFT GILIEAPIE CqA AMG MINTHG DIVISTION AT CROTCMNE CMA TO FURCHASE AND

EXFCORT ONE ZERC ZERO RPP OBE ZERC ZERO METRIC TONS OLIVE CIL TO SARDINIA

FON CONBUMPPICH BY COAL MINERE FD FEMBASE PAREN FARGO FOR OPOFFORD PAREN

TO DISMWO YOR AM3 REGTON THO FOR ACTICH AND DISTWC KW CROTONE FOR GTLIRSPIE
AMG MINTNG DIVIGION FOIt INFVRMATION ¥D CITE FARGO FIVE SIX SIVEN FD 810 KELLIS

OMA SARDINTAN COAL MINE ANT AT CRUTONE CMA HAS FUNDES FOR THIS PURCHASE
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LA | CONF'IDEPWM. o7 DCCAD (%)
Q\E}J 2 7 H 1678

P NSULAR BASE SECTICH
SIGNAL MESSAGE CENTER
28 Jan 4

CONFIDENTIAL
ROUTINE
CO PBS FARGO F(R SPOFFORD
NONE
SIGNED CINC
272111
<B07304
43923
FHMGS

SUBJECT IS REQUISITIONS FOR SICILY SULPHUR MINGS. LETTER OF 228D JANUARY
INDICATES NEED FOR 6000 TONS COAL FOR 1944 %0 IMPLEMENT SULFHUR PRODUCTION
THRU 1944 ACCOMPANYING REQUISITIONS COVERING € WOMTHS COAL REQUIREMENTS ARE

ONLY FOR 1000 TONS. PLEASE EXPLATN.

PBS DIST AMG DIST

ACTION AMG MQ EﬂGTIUHJ ECON SEC ()
INF MGS ADV INFO) DOCAO (2)
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PENINGUBAR RASE STUNAL
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23 TAWIARY 194k
RESTRICTED
FRIGRITY

GG PHG FOR FEAGE FOR VARGO
FLAMBO FOR HENDERS 0N
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y17ie
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HEADQUARTERS ALLIED CONTROL COMMISSION EWS/ims
APO 39,
In reply 4 Jarmary 194l

refer tos CS/6/l

SUBJECT: State Railwsy Employee Spinella.
TO ! Headquarters A.M.G.

l. Reference is made to attached copy of letter with trans-
lation, U432/1.l;/3.1/Segr. from the Under-Secretary of State for
Rallroads, Italian govermment, dated 30 December 1943 relative to
above subject. [

2+  Since Vibo Valentia is located in AM.G. territory, this
matter is being referred to your Headquarters for necessary action.

3. It is suggested that it would be deslrable to comply with
Oeneral G. di Raimondo's request if the circumstances will permit.
In order that we may inform the Ttalian government with respect to
action taken, request this Headquarters be informed,

For the Deputy President, Allied Control Commissions

ROBERT E. DOE
H&Jﬂr; A-GJDG
Secretary of the Commission

1 Inecl,
Copy of Itr L432/1.k4/3.1/Segr
with translation,

=l=
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X WINISTERO DELLE COMUNICAZIONI
SOTTOSEGRETARIATO DI STATO
FER LE FERROVIE - MOTORIZZAZIONE CIVILE E TRASPORTI IN CONCESSIONE

Prot. N 432 /1.L/3.1/Segr.
Brindisi, 1i 30 of dec. 1943

CONCERN: State-Rallway employee Spinella, -
T0: Allied Control Commission BRINDISI

1 am honoured to inform you about what follows.

On the 23rd of September last the Civil Commissioner of the
British Eupire in Vibo Valentia appointed as deputy-commiasioner
of Pizzo Mr. Francesco Spinella, who is a dependant of the State
Rallway Commercial and traffic section of Tropea.

The provisions now in force on the matter don't let the
dependant officials to be detached from the railway service and
appointed either to gpecial charges or to other administrations.

It may be mentioned that Mr. Spinella gets still his ordin-
ary pay from the State railway Department, with congequent burden
for the budget. ;

1 beg, therefore, the A.C.C. to examine the opportunity either
of living Mr. Spinella go back to his normal activity or of freeing
the railway administration from an useless financial expense.

THE UNDERSECRETARY OF STATE
slg., Cen. O, di Raimondo
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CORPY
BEADQUARTERS ALLIED CONTROL GOMMIZBION ¥oT/hip
AFC 594
In reply refer to, 3 Jyouery 194LL
a21.2)

FENORAMDUM TUR: Master Gpredy

General Joyoe would llke to have your ecoments upon the proposal
attached hercto, (ill you kindly diseuse the matter with Gonerel Roberte
son end Coldfel Growdon and recommend the position General Joyee should

teke on the proposal?

For the Deputy president, Allled Contro)l Commission:

WAKELL D. TAYLOR
Brigedler Genersl, U3A

1 Incl: !
Ltr, ARG Adv Adw Beh
59/0 ¢ 26 Deo 43
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B~ CONNI SSTON AG/LAJ /8l

28 DEC 1945

23 December 1943
” AMG. .
SUBJECT: ReconstructiomomsTigliano~Uraco Highway.

T0 ¢ Lt. Colonel G.H, McCAFFREY, ROAO, Regionm II,
A.P.0. 394, U,8. Army.

1. Your request for authority to reconstruct a portion
of the Stiglisno-Craco Highway has %aan referred to this Sub-
Commission. In order to permit proper eonaideration of your
request, the following information is needed:

2. Is this on a principal state road, or a
provineial secondary road?
« I8 the traffic heavy on this road?
What type of construction ie proposed for
the bridge?
iihat sxre the approximate guantities of
materials to be used in the bridge, such as
cubic meters of stone masonry, cubic meters
nerete, tons of cement, quantity of ateel
if any) ete.?
fhat type of road pavement is proposed?
What are the quantities involved?
Are all the above materials available loocally,
or do they have to be brought from other points—
if so, from where?
Is all transportation available locally for

this £rn eot?
What 1s the estimated time for constructing

this project? ;

Have ﬁug epgineers receaved this project und /
are the fied that the grnpulad plan offers

the best solution of the problem?
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£, In submitting to ue any future similer requests,
it will be appreciated if such information ncoompanies the rec
quest 80 that it may receive prompt considerstion.

L. A. JENRY
It. Colonel, C.H,
Aotg Dir F.W. & U. Sub Com

CGepy to:
Chief HQ. AMO

Ecori. Oir.
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18 [ -~ Aile j\ S(68°
File . RTC 400.274 " Tat Ind m C®B/er

ALLIED MILITARY GOVERNMENT, SICILY REGION HEADQUARTERS,
T.C.U.P.W. & MINING DIV. 9 December 1943 (8/12/43)

'
T0°¢ Lt.Col. Charles Poletti, R.C.A.O.

1. Something along this line would be of very great value,
and T would be willing to see it submitted to higher Head-
quarters for their consideration. Each officer, however

80 attached thould be provided with the #ollowing person-
nel and equipment.

1 = Sgte = = =« ~ Clerk
1 = T<5 = = = =~ Interpreter
1 = Pfe.=~ = = = chauffer
1=-1/4 T 4x4 -
1 - Field desk
1 = Typewriter, portable.
C.P.BOLICK
Lt.Col.,F.A,,
Chief, T.C.U.P.W,
& Mining Diw.
File: REO 400.274 2nd Ind,
ALLIED MITITARY GOVERNMENYT Sicily Reglion Heamdquarters.

21/12/43
103 0.8.0., A.M.G., Hemdquarters.

Maj. C.F, Bowmen, Heed of Region 1 Utilities Section, has
given careful thought to the matter of the use of A.M.G. tech-
nical personnel in any future operations.

His previous experience with 7th Army Hq quealifies him to
speak on this pubject, and 1 am forwerding his suggestions, which
in my opinion have much to commend them.

Une of the difficulties in the early stages of en operation
is to know who to contact end where, anod to know that A.l.G.
technical officers ere in the ares of operations would be a great

boon.
Cliintin (it

(i ARIES POLETT1
It. Colonel

Regional Civil Affairs Lé:fé‘bq?r

-7{f

i
}
i 1
3
éﬁ
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ALLTIED MILITARY GOVERNVENT CFB/el
SICILY REGION HEADQUART“RS
AFO 394
* File : RTC 400.274 8 December 1943

SUBJECT ! Suggestionon Flens, Future Operations.
TO ¢« Lt. Col. Charles FPoletti, R.C.A.O.

1l . It is recommended that in any future operations,
at least a pert of the technical personnel of A.!1.G. who
are to pupervise utilities, communications, transportation,
etc., be mtteched to the appropriste sections of the Hq. of

the invasion army in excess of the army Hgo. T/0. Upon relesase
of the control of each item, the corresponding A.M.G. person-

nel should then be attached to the organization assuming
control.

2 . Advantages would be:
a2 « DMNore effective control, since to exercise

effective control the supervisor must heve extensive know-

ledge of the following!
(1) Comnlicated and extensive physiceal

plant and its capabilities and limitations. N
(2) Civilien personnel and their political

end technical religbility.
(3) Supply probleme, including major rep-

airs extending over considerable time.
(4) mMilitery and minimum industrial req-
ulrements of the region.

b . Economy of personnel, e.g.: Under normal
procedure in Sicily, the electrical engineer for the Sev-
enth Army lost his major function when the electricity
control passed to I.B.S., and the electrical engineer for
I.B.S5. loet hies major function with transfer of control to

AM.G..
¢ . Continuity of contact with the civilian

personnel being supervised, eliminating confueion in the
minds of the civilimns ag to source of their orders.

e 46UR

=il e Iy
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3 « Types of installations for which this proc-

<dure is recommended, with daste of reversion to A.V.G.
control dependent on agreement between army and A.¥.G.
in each case:

Electric power companies.
«» Water companies: agueduct systems.
- Public workss sewers, roads, bridges.
» Trensportation: by rail, bus, and water.

opecial industries: mines, and chemical
and other planta where an early contact and control

would preserve the property intact and greatly decrease
the delay in production.

mlndnimﬂm

4 . This recommendation is based upon personal
experience, the undersigned having been transferred from
Hg. Seventh Army to A.IM.G., with the benefits ms given sbove.
The recommendation is made for tranemission to proper auth-
ority, if it is felt warranted.

o ¥, Vdorvrnan

CLAIR F. BOWNAN
Major, C.E.,
Hegion Uftilities Officer
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' ALLIED FORCE HEADQUARTERS

Military Government Section
6th December, 1943

From Colonel A. T. Maxwell

Dear 6ﬂ~4ﬂk

This 18 2 note to introduce te you lr. A, G. Coulson who has
recently arrived from England and 1s to be attached to the Hining Div-
ision of the Allied Control Commission. He is at the moment working
very closely with Brigadier Norman-Smith who is on the strength of the
Coal Section of the Quartermaster Section of A.F.H.Q., and will be
working very closely with the Allied Control Commission ae far as
allocation of coal as between civilian and military requirements and
co-ordinating demands,

T understand that Coulsen is to pgo to Naples within the next day
or two and will then be going to Falermo and then paying a visit to

Sardinia,
Yours tﬁ¢4

Colonel Charles Spofford,
Heey AM.GCey

C.l.Fe. HEX
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YA /I }r) [-véej
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HEADGIARTERS e
ATTLTND MILITARY GOVEICRORT - 7 DEL ke
APO 512 e

2 December 1943

SURTECT:  Control of Mining Activities - Ifaly.
T0 r  Military Covernmerd Section ATHD.

l. After due conmsideration it has been decided to operefie the nevly
cons tituted Mines Section as a section of the Public Works and Utilitiss
Sub-Comnission (Economic Directorate) instend of ns & section of the Industry
and Commerce Sub-Comnission es originally sugrestod.

2, The ubove decision has been influenced lexgely Ly the fact that the
Itolian Adninlstration is similarly constituted.

Js May the above be approved,

For the Commanding Genewnl: iLWH‘L
o

E. CURTERTOCK,
Dripedier
Adtg, Chlef of Staff
lst Ind, HP/thh
Mlitary Government Section, Allied Force Headquarters, B December 19,3.
TO: Headquarters AMG, APO 512
1. Approved.
For the Chiaef of Section:

HENRY PARKVAN, Jr.
Lt. Coleonel,

46U3-
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o ¥ "
; * NS
IIRADQUATTRARS

ALFTRD WILITARY GOVARSIENT
ARG 512

27 Horregiber 1945

BURTOY:  lettors Re Hlestrie Power Mission

70 s Qolonel Je Pe Growdon, Chilel Eieotrio I'ower Mission

le ‘There mro attached berewith two (2) Gopies of letters regardlng
the sbove subject sent to Major Gemersl Gy Clark and Colonel Hﬂhnz;tt *:n:m
under date of 206 Hoveshur 1943 aud signed by RBrigadier Goeneral FUSIT Mo
BHEH

(for) CHAGES M, UPCFRORD,
Colomsl, Geleliep
Doputy Ohkief of Staffl

q&; & 81)
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1
AEADCUAR MRS
ALLLIED MILITARY GOVERSONT
AFO bl2

1B Novesber 1943

SUBJECT; Hasteblistment of Ic:f.‘:hnit}ll Mlsnion on Rehadd 1itation
of Ijydroalectr-io Jncllities

0 i Gols Growdon, o/o iublic Forks & Utilitles Subconmd seion
1. FEnclosed is & draf't order areating a special Techmioal 14 assion
on hydroelectric facilities which we huve discussed in the peat few dnyn.

Tour samnents will be ayprecisbed,

2e ALl youw coesuudonte with Col. Adivan, 030 Feonomlo Dlreotorat: ’
as early this aftemoon as popeiblo,

By ocmmand of Drdygadier Genoral Modimgany:

Ig. .uI.' 1.*. Gl;;:l-.::.*- ;?1&.-'-:2{

Brigndier _
Acting Chiaf of “Gafd
ol .

Copy to: Col. Ademe *
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J. | 31’ hre ?
HEADGUARTENS
AMIIAD MILITARY GOVIRM:ShY
AFQ BAR

18 Novesbor 1945

SUMWEOT: Neteblisheent of Techmiocal Mlesion on lehabilitatiom of
Hydroeleotric Mealilities

™0 1 All Comoermed

is There will be created within this headquarters a speaial
Techniocal Mission to be knowa ap the Hydrosleotric Feailities ¥l axdion,
The funotions of this Techmioal Mission will Be to survey hydrosleotric
generating and trenmdesion facilitier in all cocupied taxvitory and to
arvange, with the sppropriste authorities, for the rehabilitation and
repadr of such facdlities,

“e The responsibility of this Technical Missiom will extend only
to gensrating and trenssission facilities, It will not extend to {scilities
for local distribution, whioh will contimue to be handled by the Public
works & Utilities Subcomsinsion., The aotivitios of the Missiom will be
olosely coordinated with thooe of the ‘ublic Works & Utilities Subocumd sslon.

Se The ilasion will perfoum its functions not oaly in territory
m&wtimmmhutﬁllm%wﬂhﬂumtd‘thmmtl
authorities, perform such funotions in territory of 15 Ansy Group, and
in conjunotion with the ingineers of the 5th and 8th Armies.

‘e The Mission will, Tor purposes of operstien, be responsible
direstly to the Hooncmdie Director for ANG Iiy. For purposes of AMG
admind siration 4t will be atteched to the Xoomumie Directurats,

D« The Mission is provisional and its esteblishuesmt i to be
rogarded as temporary,

5a Colonel Jmes iy Urowiem 1a nemed Uldef of the Techsdoal
Mission om hydrosleotric rebabilitation.

By comend of Brigadier Gensrel MoSUUCRRY:

Ko Ao hee GUETHHBOCH

Brigadier
Acting Chdef of Staff
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=115 During an inspectirn ~f Gabriele Springs which is an

imprrtant sowrce nf suprply for the higher levels of Palermo, it was
alleged by the water crmpany epployees and by their engineer ara-
direct~r Signnre Vigevani that f£Aur American srldiers attached tr
an anti-aireraft unit forced their way into the walled off pgreunds ~f
the Springs on Thursday linvember 9 frr the purpnse of placing brttles
of milk tr enol off in the cnld waters ~f the Springs. An off limits
gign was ~bserved in pluce rn the gate.

s It is alen alleged by S. Vigeveni t'at the ckockwrrk nf the
Venturi meter registering device located in-g deep manhnrle rutaide the
gr~unds ~f the Springs for measuring the flow from the springs tr the
city were remnved lust August by American snldiers. The &62nd Crast
Artillery, Anti-aircraft nnit is lrecated in the immediate vicinity
nf the Venturi meter manhrle. They have been theee since last August,
Cempany A, 54th Qk, TA 18 lncated nearby alsn,

f;”} ,

{ (2 @l
K\_\ At-Crl J.F¥. TLABOUN.
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