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ENVIRONMENTAL ACCESS DATABASE ORGANIZATION AROUND THE
ALSHAR DEPOSIT POLLUTED AREA, REPUBLIC OF MACEDONIA

Dalibor Serafimovski! and Vlado Gigev'

! Faculty of Computer Science, University “Goce Deléev”-Stip, R. Macedonia

Abstract

Numerous anthropogenic concentrations (AC) related to past or present metallic mineral
resources mining has been determined at the territory of the Republic of Macedonia, but
there was not a complete database with information for majority of them. During the past
two decades we had collected satisfactory amount of data to organize anthropogenic
concentrations database. Within this paper, through the software package “Microsoft
Access” we made an effort to organize database with information of the most important
anthropogenic concentrations (AC) related to past or present mining at the territory of the
Republic of Macedonia. The architecture of the database is adapted for simple as well as
sophisticated querying of particular Macedonian anthropogenic concentrations and allows
edition of reports and a geographic display of the queried information.

Keywords: anthropogenic concentrations, deposit, Access database, reserves, resource.

Introduction

At the territory of the Republic of Macedonia there is not an organized database
related to environmental mining pollution, and this is a one of first attempts, using Access
Database to organize information about some representative mine and ore objects (active
and closed) where we would like to give an accent to the old mine with former
underground operations Alshar, which ceased its activities in 1965. The problem with
environmental pollution around the Alshar mine has been generaly related to several open
adit waste dumps, whose contaminated water drained directly into Madenska River, which at
particular places passes through or by open adit waste dumps where continuous decay of
arsenic minerals (realgar, auripiment etc.) pollutes fresh waters with As, Sb, Hg, Tl etc.

The Alsar area is characterized by increased concentrations of arsenic, antimony and
thallium. Increased arsenic and thallium concentrations have also been found in some
plants such as Thimus and Viola [1], [2]. It can generally be said that the Alsar deposit
contains about 500 000 tones of antimony ore (with 2.50 Sb) and about 1.50% As.
Increased concentrations of thallium of 0.2% TI (or some 40 tones of thallium ore) have
also been determined.

The increased arsenic, antimony and thallium concentrations are a risk for the human
environment along the River Majdanska, which empties into Blasnica and later the water
flows into Lake Tikves.

It is of note that earlier mining waste dumps with large amounts of waste material that
resulted from mining activities have been found in the riverbed of Majdanska. Increased
concentrations of trace elements have been determined in the material and in the river
sediments [2].
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Organization of the Access database was carried out under the following main topics:
general information, wastes and products, comments, iconography and bibliography. This
is in accordance with the principles of GIS related mineral databases given elsewhere [3],

[4], [5], [6]. [7]. [8], [9].

Discussion

As we have already mentioned above the organization of the Access database was carried
out under the following main topics:

General information where has been enclosed information about the location, status,
latitude/longitude, ore district name, comments etc. (Figure 1).

EEE:EHQU[:: of the site x
Id MKD-ADD014  Name Alshar (waste dump) W[ B Neme[ B
General information | Wastes and pmducls'[ Cnmmenl:rlrlconngraphyrl Bihlingraphy’l

Identifier |MKD-400014 Author |Serafimovski, T. and Te

Ownei(s) EH[ o Creation date |(8Feb-12
District/province Controler

E | Checking date

Status | ) |y |Inactive Plant
= ,7— Country
’[FUHMER VUGOSLAV REFUBLIC OF MACEDON =]~ Longitude [~ 21.95363 (][ 21 [67 [12 - i
= Controlled coordinates
*I B Latitude | 4114343 [:][ 41 [ 8[54
v
Record: M < 1ofl | b M b |
Come from deposit Tl d ing(s)
¥ [2] Manual sorting (handpicking]
* v
Site names
4 [Alshal [waste dump)
A1
Record: { 1 Search Record: 4 ¢« 10f1 P oMb { Search
URL Soucs e Back to the main menu
> " | & Preview for this site
o Add a new site
P General E
Database name Identifier in the database i ; i
» “ ] i o Duplicate this site
m Delete this site

Record: M 4 14 of 14 M | % Search

Fig. 1. General information datasheet of the database

For example on our sample of the Alshar deposit-mine related anthropogenic concentrati-
ons, we stressed out that is a an former inactive plant (mine), followed by detailed coordi-
nates as well as familiar names used by locals for the mine and short general comments.

Wastes and products sheet is organized in a manner that should be given details about the
parameters: type of storage (surface, underground,...), type of waste (mine waste dump,
slag,...), volume and surface occupied as well as tonnage and density of a particular waste-
product, waste mineralogy, particular commodity and affected water area (Figure 2). Here
potential of specific commodities in the anthropogenic products (e.g. Sb, As, Tl, Au ...)
related to certain host minerals was given, as well as grades (i.e. minimum, maximum and
average grade) and abundance of host minerals in anthropogenic products.
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For ours particular locality, Alshar, we have entered data about all different kinds of Sb-
As-TI-Au minerals (stibnite, realgar, orpiment, lorandite, vrbaite, ragunite etc.). There the
accent was given to the significant quantities of antimony, arsenic, thallium and gold with
potential of 9886 tons for antimony and arsenic individualy, 2471 tons for thallium and 2
tons of gold potential.

5] Description of the site x

Id MKD-A00014 Name Alshar (waste dump)

Generalinfornaion | Wastes and products | Conments | Iconography | Bibliography|
SITE
Yolume (m3) Surface (m?) Tonnage [t) Density ket
) Type of storage [A E’ [Sulface storage 1,498,000.00 m3 [ 107,000.00 mé 3,295,600.00 ¢ [ 220
Type of waste |B3U = |Mine waste dump Classe |C j N/& not analysed
Waste mineralogy Commodity Min. Max. Ave.  Unit Date Accuracy Potential
» 4 |[M562 [ ] [Stbrite A | psb [] JAntimany (metal 0100 0500 030 [ [of 16-Feb-12 9000% | 98868t
502 Realoat = as [ JArsenic (metal) 0100 0500 030 [ &) 16Feb-12 9000% | 98868t
a3 (o] Oipmert = Tl [ [Thalium metal) 0.050 0100 [ P | 16-Feb-12 000% | 24717t
= u old (metal . 4 1 a/t -Feb- .00% .t
EREED = A Gold (metal) 0.200 1.000 0600 |o/ 16-Feb-12 90.00% 20
ite: 3
= # ] [x T ] t
& |[M378 o] [Marcaste [«]
& |[M3182 <] [Lorandite =g
A [[Wa72 [ ] ibate ]| | [Recora: 0 <1zore | wiv K | search - |
4 [M3667 [ [Raguinie ] Impacts » [Impact 420 T] A
M3567 ['] Parapierolite E] Seepage water or effluents to groundwater ot
4, 3878 [ [Smonite - Surface (k?) 1.00 |
Q' M3700 [ ] [Rebuite lv] Volume of water 100,000
* {| [ =] & v affectedm3]
- #(Impact [ [«
Surface (km?)
Volume of water
(6 tadimd] s
Record: M < [Lof1 | » M b | ¥ | search
v
Record: M < 1of1l | » M b | | 'search |
Refresh
WARNING: An estimated accuracy has to be entered [0-100%] for each input data
Record: 4 4 14 of 14 ] { | Search

Fig. 2. Wastes and products datasheet of the database

Comments sheet, which is composed of space where it is possible to write free texts describing
details about geology and/or details about economy of a particular deposit related to the
anthropogenic concentrations gives a fine opportunity to describe particular concentrations
in more details (Figure 3).

For example for our location, anthropogenic concentrations, around the Alshar deposit, we
have entered detailed, up to date findings, about the type, size, geology and geological
setting of the deposit related to the anthropogenic concentrations, details about the mining
history of the locality (since 1881 and lasted with interruptions until 1965), with their
representative eventual economic features as well as many other features such are past
annual mine capacity, quantitative-qualitative parameters of produced ore, facility
(facilities) where the raw excavated ore has been processed etc.
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E2] Description of the site
MKD-A00014 Alshar (waste dump) [ B Neme [ B4

General i ion | Wastes and products | Comments

Comments

The material in the waste dump comes from the Alsar complex Sb-As-Tl-Au depasit, which is one of the unique deposits in the world not because of its size, but mineral composition. It -
contains significant thallium concentrations that classify it as a unique deposit containing that metal (the mineral potential of thallium in the Alshar deposit has been estimated at 500 t, order |j
of magnitude). Besides economically significant antimony and arsenic concentrations, the Alsar deposit is the first Carlin- type: gold deposit found in the Balkan Peninsula during the mid

1980s. Unlike the Carlin-type gold depnslls in the Western USA, the Alsar mineralization is hosted not only by sediments, but volcanics as well.

The latest mining activities started in 1881, and with some interuptions, lasted til 1913, Durting that period mainly arsenic ore was excavated and exported to Thessaloniki, Greece and
Germany. Small amounts were mined out in the outcrops of the deposit. There is no data about the amount of arsenic ore mined out at that time.

The mineral potential of arsenic in the deposit is estimated at some 15.000 tons. During the final years of the last century the first thallium minerals were discovered (lorandite, vibaite a.2.) as
constituents of arsenic-antimony ore.

Exploration for antimony carried out from 1953 to 1957 and from 1962 to 1965 resulted in the discovery of significant reserves of low arade ore. However, high arsenic contents in Sb-
|cancentrations has precluded economic exploitation. The latest exploration for antimony was carried out in 1970-1973. Mineral potential of the Alsar deposit, both mined out and available

ore, exceeds 20.000 tons of antimony with 0.5 % Sb as cut-off grade

.

Record: 4 ¢ 140f14 '+ M G tlo Fiter | [Search

Fig. 3. Comments information datasheet of the database

Iconography sheet has been elaborated in order to attach images with an anthropogenic
concentration. The first step being definition of paths of the image directory and the image viewer
(e.g. Photo Editor, Windows picture viewer, Picasa...) by clicking on “Configuration” button

(Figure 4).

E&] Description of the site
MKD-A00014 Alshar (waste dump) Name lj

Gen Wastes and products | Comments | Icont

List of illustrations
. File name
" [neither space nor special symbal] _[lustration title

‘WARNING!

lllustrations must be stored in only ONE folder.

.

Record: 4 4 14 of 14 ] & No Filter | Search

Fig. 4. Iconography information datasheet of the database
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For all the aforementioned deposits, in regards to this data sheet, procedures were repeated
with intention to upload as much as possible up to date images of mines, deposits and

related anthropogenic concentration.

Bibliography data sheet for particular anthropogenic concentrations was intended to give
an overview of available bibliography (references relating to the anthropogenic
concentrations) and economical bibliography (references relating to economic data of the
anthropogenic concentrations) as can be seen at Figure 5.

5] Description of the site >
Id MKD-A00014 Name Alshar (waste dump) Id j Name lj]

(Gpnglal infolmqlion’]’\'lastes and products ] Comments I’Icpnrqrgrraphy} Bibliography |

Bibliography
P | Authors [Boev B and Serafimovski T. [] bz
Title |Geneval genetic model of the Alshar deposit. [; T
Authors [Baev, B [+] -
Title  [Petiological, geochemical and volcanic features of volcanic rocks of the Kozuf Mountain [+ E
Authors [Jankovic, 5., Boev, B., Serafimovski, T. [l
Title IMagmalism and Tertiary mineralization of the Kozuf metalogenetic district, The Republic of Macedonia with particular reference to the [+ | sy
Authors |Percival, T.J., [] a
Title |Prelimma|y Geological report on the Alsar District, Macedaonia. ’z 4T
Authors |Pelcwa‘, T.J., Radtke, &. 5., Jankovic, 5., & Dickinson, F., (]
Title  [Gold Mineralization of the Carlintype in the Alsa distict, SFt Macedonia, Yugoslavia [+] E
=8
= &
=&
=i

[] -
= &

Authors |Percival, T.J., Radtke, &,

Title  [Sedimentary Rock-hosted disseminated Gold Mineralization in the Alsar District, Macedoni
Authors [Valkov, &, V., Serafimovski, T., Kocneva, N. T, Tomson, | N., Tasev, G.,

Title |AuAs~Sb~TI~Ep\telmaInoe Mestorozdenie Alsar [Juznaja Makedonija).

Authors |

Title |

*

Record: 4 4 14 of 14 Mobo [ Search

Fig. 5. Bibliography information datasheet of the database

On our example deposit, the Alshar anthropogenic concentrations, we have made
significant input in regards to both types of bibliography, geological and economical ones.
All the known and commonly used references to this particular deposit has been covered in
this data sheet.

Conclusion

Ours preliminary attempt to establish the Access database for specific examples of
anthropogenic concentrations at the territory of the Republic of Macedonia was
successfully implemented. All known anthropogenic concentrations and related ore deposit
types has been systematized in the database. The major accents in the database
systematization were given to the qualitative-quantitative parameters and natural indicators
in function to present and future valorization of metals (copper, gold, lead, zinc, antimony,
silver, iron, nickel etc.) that were subject to the establishment of the database, in
accordance with professional anthropogenic concentrations Access databases.
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