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Annex3  DRINKING WATER QUALITY MONITORING

1. Water Quality Analysis

The Ministry of Health and the Republic Institute for Health Protection (RIHP) has responsibility of
water quality test for drinking water including groundwater and spring water.  There are ten (10)
regional institutes of health protection and twenty (20) local units under the ministry as shown in
Figure B.55, The regional institute of health protection can carry out basic water quality analysis,
which is equivalent to regular water quality analysis, for drinking water and the RIHP has
responsibility of full analysis of chemical components including radiology and pesticides, which is
equivalent to periodical water quality analysis.

(1) Regular Water Quality Analysis

According to the regulation for quality and pollution of drinking water (Official Gazette No. 5, 1984),
the regular and periodical water quality analyses should be required. The regular water quality
analysis is composed of the following components;

- Microbiological component: total coliform bacteria, coliform bacteria of faecal origin and
total acrobic mezophile bacteria :
" - Physical and chemical components: tempenmne, color, taste, odor, pH, ammonia, nitrate,
nitrite, chloride, iron, manganese, KMnQ,, and residual chloride

The sampling interval for the regular water quality analysis should depend on the size of population
within the water supply system as follows, :

Number of population Sampling Minimum number | Minimum  number

interval of samples for each | of samples for each
sampling month

Less than 5,000 30 days 3 2
5,000 10,000 30 days 4 4

- 10,000 20,000 15 days 4 8
20,000 50,000 7 days 5 20
50,000 100,000 4 days 6 45
100,000 200,000 2 days 7 105
200,000 400,000 1 day 8 240
More than 400,000 ' I day 10 300

(2) Periodical Water Quality Analysis

The periodical water quality analysis is composed of the following components and should be done at
least twice a year,

Ann.3 -1



- Sarme components for the regular water quality analysis

- Calcium, magnesium, fluoride, lead, zine, copper, selenium, sulphate, and total and catbonate
hardness

- Pesticides

In the case of newly established water supply systems, the periodical analysis should be done four
times a year and radiological components should be examined twice a ymr for acquirement of
scientific evidence. -

There is no indicator of pesticides according to the Republic Institute for Health Protection.
However, various kinds of pesticides have been produced for agricultural and industrial uses and the
pesticides might be utilized for various purposes.  Therefore, the regulation for drinkirig water should
be revised periodically. The water quality analysis for various kinds of newly produced pesticides
should be required for safety utilization of the water sources, which are located near or within
agricultural and industrial areas. '

2. Sanitary Protection Zone

Concerning areas around water sources for public water supply, sanitary protection zones should be
established in order to prevent water pollution from human and animal activities.  The sanitary
protection is regulated in Macedonia and three categories of the sanitary protection zones are defined,
ie., primary (strongly controlled), secondary (restricted), and tertiary (systematically observed)
protection zones. The protection zones of the springs for water supply are defined with the
regulation for defining and maintenance of the protection zones of the springs for water supply,
"Official gazette of R. M. No.17/83, July 1, 1983" and the articles 64, 65 and 66 of the Lawon Water,
"Official gazette of R. M. No.6/81, March 4, 1981". “The sanitary protection zones should be
determined according to the following data: : '

Type and yield of spring

Origin and quality of the water

Direction and speed of ground and surface water in natural conditions and in conditions
of water utilization

Geological structure, pedological characteristics, land configuration, and hydmloglwl and
hydrogeclogical aspects

Utilization and land management from the viewpoint of water pollution

Sanitary and technical characteristics of capturing and water dlsmbuuon_

Current population in the fertiary protection zone, including the existence, development,
and the communal infrastructure '

The primary sanitary protection zones are most often fenced and well controlled. - The secondary
sanitary protection zones are prevented from traverse of farmers and animals.  The following water
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sources are profected in the sanitary protection zones around the water sources.  The tertiary sanitary
protection zones are very rarely established and not necessarily maintained by communal enterprises
or local govemments, even if there are regulations for the sanitary protection zones. The following
tables show the sanitary protection zones in an area of ha by water source.

City / Town ‘Water source Sanitary protection zone (ha)
Primary Secondary Tertiary

Skopje Rashche (spring) 36 19,000 191,000
Gosttvar Vrutok (spring) 0.171 83 27
Tetovo Uliverchki (spring), etc. 3.56
Veles Reni (well), etc. 9 35
Pehchevo Judowt Livadi (intake) 3 100
Kochani Grdovski Oman (12 wells) 20
Struga Shum (spring) 2.5

Radolishta (spring) 1.1

Radozhda (spring) 0.1

The sanitary protection zones are established for the following water sources of the towns,
-~ Kichevo
- Makedonski Brod
- KirivaPalanka
- Kumanovo
£ § - Sveti Nikole
-~ Probishtip
- Demir Hisar
- Prlep
- Debar
- Resen
- Ohnd
- Radovish
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Table AN4.1  Legend of Geology (Polog Valley)

Legend
QUATERNARY / KVARTER
at  Alluvium
dpr  Actual alluvial cone
s  Talus cone
dpr  Proluvial-diluvial deposits
d  Dilwium

d Stope breccia

pr Preluvium

i1 Limnic terrace (lower terrace)
t2  Limnicterrace (upper terrace}
fgl  Glaciofluvial sediments

gl Morain

G CQuatemary in general{ only on the profile )
TERTIARY / TERCIER

Pl;  Sandy clay, sand and marl

x  Rhyalite
CRETACEGUS F KREDA

FK;?  Argilite-phytite )
K2*,  Sandstone, claystone, argileschiste and limestone

JURASSIC PERIOD { JURA
Se  Serpentinite
* Lamprophyre
w)  Keratophyre

xJ  Rhyolite
Bp  Diabase
84 Diorite

yJ  Granite of Padalishte
w Granite of Viutok
&yl Granodiorite
J Chert
J Limestone
J Claystone, sandstone, argilleschista, chert and limestone

TRIASSIC - PALEOZOIC / TRISJA - PALEGZOIK

Toy  Piate limestone
T,?  Marbly limestone
T,? Bituminous marble
T;?  Dolomite marble
T2  Limestona with chert

Ti2? Sandtone and quanizite

T\3? Marbly limestone :

Tiz? Series of green-schist and diabose
T,z Breccia hmestone
Tiz Limestone with chert
PT Quartz-sarkisione and quartzite
PT Quartz-sericite-clayey schist

SgePz  Carbonate-graphite schist

A

Amphibolite
v Metagabbro
M Metadiabase
X Metarhyolite
FC; Phylite

MC, Carbonatic schist and marbly limestone
SepC; Metadiabass & green schis!
MD,; Plate ( sheet) crincidea marble
Mcal, , Calcitic marble
MdD,, Dolomite marble .
MmD,, Carbonate schist and plate marble
3qDy2 Quartz-chlorite schist
D2 Meta-sandstone
QDy; Quarizite
Dyz Meta-conglomerate
FDy2  Phylitoide

PALEOZOIC / PALEQZOIK
¥ Granite
8qsePz; Quarz-sericite schist
Sx  Metaguartz porphyry
SeaP2, Cale schists and marbly limestone
SBp  Varied albitic mostly green schists
Sgrse  Graphite sericite-quartz schist
Sqm  Quartz mica schist and metasandstone

RIFEO (RIPHEIAN) CAMBRIAN / RIFEJ KAMBRIUM
M Plate dolomite and dolomite marble
Mm  Cipalin {crystaline limestone) and marble
Sap  Albitoid phylite-mica schist and green schist
Sgr  Graphite schist

PRECAMBRIAN / PREKAMBRIUM
5y Grarnadiorite
Mca  Middle grained grey-white calcarcous martle
Md  White-grey fine grained dolemite
M Dark-grey to black mediim grained calcite marble
M Grey middle grained calcareous marble with dolomalic layars
Smba Quartz-berite mica schist -
Mm  Cipolin {crysialline limestone) and marble
Smg  Granat-mica schists
Albite gneiss
M Marble
sm  Mica schist
Sgr  Quartz-graphite mica schist
Smg  Granal-mica schists :
Gmb Two-mica eysd-amygdaloidic gneiss
Gm . Banded muscovite greiss
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Aluvium

Sovremend plavinski materijal

Sipari

Proluvijaino-deluvijaten materijal

Deluvium

Padinski brechi

Proluvium

Ezersko-terasni sedimenti { poniska lerasa )
Ezarsko-lerasnt sedimenti { povisoka lerasa )
Giaciofluvijalen materijal

Moreni

Kvartar vo opshlto (samo na profitot)

Pesacklivi glini, pesoci i taporci
Riolitl

Argilofiliti
Pasochnici, ghngd, argiloshisti § varovnici

Serpentiniti
Lamprefiri
Keratofiri

Riotiti

Dijabazi

Dioxiti

Padalishki graniti
Vrutichki granidi
Cranodioriti
Razhnaci
Varavnici

Glingi, pesoghnici, argiloshist], rozhnaci | varovnck

Plochesti varovnicl

Sivobeli mermerizirani varovnici
Biturnirozni mermeri

Dolomitskd mermeri

Varovnicl $9 rozhnaci

Pesachnici § kvaeciti

Sivobeli mermerizirani varovnici
Serija na zeleni shirilci i dijabazi
Brechoidni varovnici

Varovnicl so rozhnaci

Kvareni pesachnici § kvarciti
Kvarc-sericit-glinoviti shicrilei
Karbonatmo-grafitni shirilct
Amfiboliti

Melagabrovi

Metadijabazi

Metarioliti

Filiti

Karbonatri shkrilei | mermerasti varaynici
Metadijabazi i zeleni shkrikci
Plochesti krinoidski mermert
Kalcitski sivobeli masivni mermeri
Dolomitski mermeri

Karbonalni shkritci | plochesti mermeri
Kvare-hlofitk shiriici
Metapesachnici

Kvarciti

Metakenglomearati

Filiteidi

Graniti

Sericit-kvarcni skrifch

Metakvarcporfiri

Karbonatni skrilci | mermerisani varoynici
Raznovidni albitizirani pretezno zeleni shksilci
Grafitieni sericitkvarcni shkrilei
Kvarc-muskovitski shkrilei i metapeshchari

Plocesti dolemiti | dalomiticni memeri
Cipolini | mermeri

Albitizirani filitomikasistl | zeleni shkrilci
Grafitieni shkrilci

Granadiariti

Srednozmesti sivobel kalcitski mermesi

Belosivi sitnozmesti dolomili

Temnosivi do ¢mi srednozmesti kaleitski mermeri
Sivi srednozmesti kalcitski mermeri so proslojei od dolomiti
Kvarc-baritski mikashisti

LCipofini i mermeri

Granatski mikashist

Albitski gnajsevi

Marment

Mikashisti

Kvarc-grafiticni mikashisti

Granatski mikashisti

Dvoliskunski okcasloamigdaloidni gnajsevi
Trakasti muskovitski gnaisevi
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Table AN4.2 Legend of Geology (Pelagonija Valley)

Legend
GUATERNARY / KVARTER
al Aluvium
pr  Slope malerial
d DHluviume
b Organogenic marsh { bog iron ) sediments
1 River terrace
igi  Glaciofluvial deposits
g Morain deposits
Q Quatemary { only on the profite )
TERTIARY { TERCIJAR
Pl Gravel and sand
MESOZOIC | MEZOZOIK
Contact-metamorphic changes
Contact-metasomatic changes { granitisation and feldspathizalion }
Y Leucocratic myrmekite granite
B Djabase
vp  Dolerite streak
v Gebbra

MESOZIC-TRIASSIC | MEZOZOIK-TRIIAS

Aluvium

Proluvium

Daluvium

Qrgancgens-machurishni sedimenti
Rechni terasi

Glaciofluvijalni naslagi

Morenski nastagi

Kvarter vo opshto ( samo na profilot }

Ghakall i pesoci

Kontaktnomelamosfni izmeni

Kontaktnometasomatski izmeni { granitizaciia i feldsatizaciia }
Leukokralen mirmekitski granit

Dijabazi

Doteritski zhili

Gabrovi

T23 Massive imesione Masivni varovnici
T.: Plate( sheel ) Imesions Plochesti varovnici
T, Marly limestone Laporoviti varovnici
T, Conglomerate Konglomerati
PALEOZOIC | PALEOZOIK
Themmo-matamorphic changes Termormelamortni izmeni
¥ Alkaling granite Alkalri graniti
£ a) Syenite; b) Leucocratic syenite a) Sienit; ) leukokraten sienit
&  Granodicrite Granodiorit
v8  Schistose {shaly) granodiorite Shkritest granodierit
PALEQZOIC-DEVONIAN | PALEOZOIK-DEVON
M Dolomite marble Dolomitski mesmert
M Marblized limestone Mermerizirani varovnici
§si  Homfels Rozhnati
S3  Melamorphic conglomeate, sandstone, phyilne etc Metamorfirani kongbmeratn pesachnici, fititi i dr.
Sqse  Phylite, slate, philiitic slate metasandstone; a) metamorphlc conglomarald’-'llm argiloshisti, argilofititi, metapesochaici; a) melamorﬂram kenglomerati
Sgr  Graphite schist Grafitichni shikrilel
X Metamorphosed rhyolite Metamorficant rioliti
fp  Melamorphosed diabase Metamorfirani dijabazi
v Melamorphic gabbro Metamorfirani gabrovi
Q Quartzite Kyvarcili
Sco  Green schist: a) conglomerate Zeleni shkailcl; a) konglomerati
Sb  Biotile sthist Biotitski shkritci
Sse  Quartz & quarz-sericite schist Kvareni i kvarcno-sericilski shkrilci
Mm  Marble & cipclin {crystalline kmestone) Marmeri i cipolini
Gab  Albite gneiss Adbiiski gnajsevi
Sm  Mica schist Mikashisti
Smgr Graphite mica-schist Grafichki mikashisli
G Gneiss Gnajsevi
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Table AN4.3  Legend of Geology (Skopje Valley)

HOLOCENE ! HOLOCEN

al Allrvium
) Talus cone
d Diluwium
pr Profuviurm
mk  Slene sex
PLEISTOCENE ] PLEISTOCEN
dpe Duiuvial-proluviat deposits
% Lower temace
1y Medium terrace
1 Upper teriace
i Lacustrine lemrace deposits
g Glaclobuvial deposits
ol Morain deposits
d Slope broccis
i Calc lufa
i Traverting and onyx marble
J Lasusting deposits
PLIGCENE | PLIOCEN

[2H Sand, clay and sandy clay

Py Geavel, sand, sandy diay and mar
MIOCENE ! MIOCEN

M, Sandatone, clay and day marl

My Basal conglomerate

M;  Mar, silty bentenithic and sand
QLIGOCENE / QOLIGOTEN
@ Pyrodastic meterial (pyrociestite)
T Trachyte
Gl Sandstone, clxy mad, clay, conglomerate and breccia
O Reef coral limestone
o Conglomerate, sandstone, shale and seef corai bmestone
CRETACEOQUS / KREDA
®H, Cambonate
K% Sandy fiysch
K'Y - Based clstics
Ky  Olistostrome horizon
Kz Boulder facics
Kz Intrafermational conglomerate
Kz Non dysch deposit
K;  Plyschsedies
Koz Sandstone series
Kia  Matsive imestone
JURASSI: J JURA
B Disbaze
+f  Gabbro-iabase
Se Serpentinite
| Mined savies
1 Pysoxenite
a0 Dunite
TPy Harzburgite :
I Usrabasic rock {only in the columnar section)
A whibohh hibole and amp schist
4 Ophioiitic melange with olistolith
TRIASSIC PALEDZING / TRILAS-PALEGZ DK
Tz Massive crystaline fmesione
Tsa Dotormite
Tay  Cherty imestone
fg  Quatz-porphy
Bt Dinbase and spie
PT?  Crystatine imestens
PT?  Epidote-attinslite schist
PT7  Phyte, metamorphic sandstons and schist
Hydrothermal siteration
v Gablxo
¥ Granitold rocks
Q Quartzite
M Marble and calcachist
Scoep  Chlgrite-epidote-seriche-quarts schist and metadiabase
Q Quartz-tectonic beeccia
Sepeo  Epidute-chiotie schist
Q Quartzite and quantz schist
M Matde
Sbm  Hiotte-muscovite schist
M Migmatite
Gk Ghewss
A il p and amp! schist
FALEQOZONG ! PALEOZOW,
T Granile
SeePr; OQuariz-sareite schist
Bx Metaguartz porphyry
SeaPz, Cale schists and martly kmestone
S Varied slbiic mosty gresn schists.
Sgrse  Graphile sericite-quarz schist
Sgm  Quatz mica schist and metssandsione
RIFEO (RIPHELAN) CAMEBRIAN | RIFE) KAMBRIUM
M Plate dolomite and dolomile mavble
Mm  Cipolin (crystaiine §mestone) and marble

PRECAMBRIAN | PREXAMERIUM

Granadiatite

Midtle grained grey-white calcargous marble
‘White-grey fine grained dolomite

marble with dok

Dark-grey to black medium graimed cakcite marbie

Grey midde grained
Duartz-barite mica schist
Cipolin (crystatine kmestone) and marbie
Granat-mica schists

?35?5:ﬂ§§§==§§$

i tayers
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Aludium

Stpari

Delrdum
Proluvium

Mote na kamenja

Detuvijalnio-proluvijafen nanos (postar profuvium}
Poniska rechna terasa
Sredna jechna terags
Povisoka rechna terasa
Fzerski-terasnt nastagh
Slaclo-Mudjalni sediment
Morenskd materijaé
Padinski brechl

Bigorih varevnic I bigor
Travettin [ mermemi oniks
EzersK! sedimenti

Pesodi, glini, supseadi | suglini
Chakak, parsod, pesckin ghini 1 Yaperci

Pesochnici, gtind 1 1eporc
Dazalnd konglomerati
Laperd, alewritsko-bentonitaki ghini i pesodd

Piroklasbt

Trahit .

Peaochnici, lapord, ginl, konglomesat | brechi
Spruded koralni varovnick

Konglomerali, pesocnicl, glind | spruded varevnici

Karbonatha serija na tish (tutor, senon)
Pesochnicka serija nia Msh [turon, senon)
Basainl konglomerati | brechi (turon, Senen)
CisloabromaTi hortzont

Blekovska senija

Interseciskl konglomeray

Nefiisnl sadimenti

Flishna serija

Pesachnicka seifja

Masivrt varovnici

Dijsbazi

Gatrodiabazd

Serpentinit

Meshana serdja

Piroksendi

Duniti

Marcburgiti

Ultrabazicni steni (saimeo vo stolbaot)
Amfiboliti, amfiboiskl § aenfboktskd shirilci
Oficliteki melanz so olistolit

Masivii metmerasti varovnicl

Dotomid .

Vorgviid 30 rothnjed

Kvar cporki

Diabasi i spilkt

Mermerast varovmicl

Epidot-akbnokiski shkrid

Fiti, metamorfsani pesochrict § shivilci
Hidrotermalod izmeni

Gabeavi

Abitizirani Morit-epidotseritskl shkriled
Crawrtoidni sterd

Kvaciti

Mermen t kathshist
Hiorit-cpidat-sericit-kvarcni shirlel | metadijabas
Kvarcne-tektonak brect
Epidot-bloritskl shiilel

Kvarciti | Jvaren| shigifcd

Mermeri

Bictit-muskovitski shkrild

Migmatt

Grajped

Amfbolit, amfibolski | amAbolisskl shivitcl

Graniti
Serdcit-kvareni skitci
Metakvatcporfii

X i skl i H vadovnicl
Raznovidni albitizirani pretezno zeleni shiuilch
Gxaftioni sericithvateni shiaifei

K kowitski shkrild i g hari

Plocesti doiomiti | dolomiticni mermen
&ipadini | mermeri

Albitizican] flitomikasist | zeten? shilci
Geafiicni shhuilc

Gianodioriti

Srednozmestl sivobell kalditskl menmen

Beloshvi sitnoamesti delomit

Tenwosivi 4o omi srednozmest kalcitskl mermesi
St srednozmess kalcitski mermer so prostojd od dolomiti
Kyarc-baritshi mékashisti

Cipolini i mermern

Geanateki mikashist

Albiski gnasovi

Mermed

Mikashist

Kvarc-grafticni mikashist

Granateki mikathied

Crvndrskuns ki okeastoarnigdaloidnl gnapsevi
Trakast muskovitski gnajsevi



o wa N .
BN NIENGREGTRIBERNROS AN

KBS R A
[ T

n
o«

Table AN4.4 Legend of Geology (Bregalnica Valley)

QUATERNARY - NEOGENE { KYARTER - NEOGEN
al  Aluvium
Y Lower fivef terace
t Higher river terrace
i Spring sedimants
d  Diluvium
or  Stopa material
1 O dver temace
Sand dust, loam and gravel (tofal Qualemary)
i Kajanite and basall
Hydro-thetmal changes
op  Opal breccla
«ha Homblende-augite andssite
Ba  Andesitic ignimbrite
wah  Augite-homblenda-biotite andesite
PiQ  Tufalimestone
w'  Andesite breccia
ahb  Homblende-augite-biotite andesile
] Andesitic {uff
Pl Sand, loam and gravel
M,y  Clay mad, Wif sandstone and claystone; bituminous claystone (a)
Boq  Dacitic ignimbrite

Atgvijum

Ponlska recna terasa
Povisoka recna terasa

lzvorski sedimenti

Dituvijum

Proluyijum

Stara rechna terasa

Supesok, suglina i chakal {Kvarier 460ps10)
¥ajaniti | hazalti

Hidrotermalni lxmeni

Opalska brecha
Homblenda-augit andezit
Andezitski inghnbriti
Augit-homblanda-blclit andeziti
Blgodivi varovnici
Andezilskibresi -
Hombfenda-augit-biolit andéziti
Andezilski tuf

Pesoci, suglinii chakali
Laporgl, tufni pesochnic § glinci; bituminoznt glinci (a)
Dacitski ingimbriti

L3 Trachyte-andesite Trahiandezit
t Trachyte Trahiti
PALEQGENE [ PALEOGEN
& Quartz-monzonite porphyry Kvarcmonconit porfiri
€, a Upperzone of the flysch: claystone and o clay mar, i and claystone (2) Goma zona na flishot: glingi i pesochnici; Japorcl, varownid i glind {a)
’E,  Lower yeliow sandsione : Dolni zhotti pesochnic
£, Lower zone of the fiyschigrey sandstone and purpia claystone {a); Dolaa zorsa fva fishat: sivi pesochnic i violetovi glinci (a);
conglomerate, sandstona and daystone (b} xonglomerati, pesochnici i glinci (b)
£, Basal sedes: sandstone, clay mad and conglomerate . Bazaina serija: pesochriici, laporci | konglomerati konglormerali
CRETACEQUS { KREDA
"'I_(‘z Limestone and ¢iay mar (Senonian) Varovnici i laporci (senon)
'K  Claystone, sandstone and sittstone (Senonian) Glingi, pesochnicl | alevroliti (senon)
K!,  Sandstone (Turonian) Pesochnici {turon)
K, Conglomerate and sandstone (Cammaman) Konglomerati § pesochnici (cenoman)
",; Sandstone and ciaystone (Alhion-Cenomanian) Pesochnici i glinci (alb-cenoman)
*K,z Conglomerate {Albion-Cenomanian) Konglemerati {aib-cenoman}
JURASSIC f JURA .
T Amplitoide granite Apiitoldni graniti
¥ Biotite granite Biotitski graniti
Y Adamellite Adameiiti
v Gadhro Gabrovi
LATE PALEOZONC { MLAD PALEOZOIK _
Se  Serpentinite Seipentinti
Sse  Sericite zchist Sarlcitski shkeitci
Sgr  Quartz-graphite schist Kvarcno-grafiticni shkrifci
Sco  Chiorite-sericite scivist Hiofit-gerichski shkritci

Sq  Quaczite and quariz sandstone

LR PALEQZOIC - PRECAMBRIAN f STAR PALEQZOIK - PREKAMBRIUM
Scoam  Chiorte-amphibolite schist
F Phyliite, metasandstone and marble
M Marple and carbonate schist
Fgr  Graphite schist and phyllite
] Marble
Scose Chiorte-quartz-sericite schist
Pz,  Indefinite ckfer Paleozoic: schist, quariz-porphyry and martie
Sam  Amphibole-chiorite schist :
Samca Amphibote-chiorite-sericite schist
vam  Amgphibolite gabbro
Sep  Epidote-quartz-seficite-chlorite schist
Sab  Albjte-quartz-sericite-chiorite schist
**y  Granite {a}; schistose granite (b)
Sn Metamorphke quarz-porphyry
G Augen-amygdaloidal gneisses
G Porphytoblastic gneisses
GSm  Gnelss. amphibotite and mica schist
A Ampitbole and amphibolile schist
Gm  Muscovite gneisses
Sm  Mica schist and lepiynolite
M Marble
Sm  Gametmica schist
&mb  Double mica striped yneisses
Gh  Biotite fine grained gneisses
Gsi  Silimanite-cordiarite gneisses
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Kvardit | kvareni pesechnici -

Hiorit-amfibolski skrilci

Fikti, metapesachnici | mermeri
Mermeri | karbonatni shkrilct
gnﬁﬁcnl kit § filiti
Hiorit-kvarc-sericitskl shkli
Neopredeien postar paleozoHc smuiid varcporfui | mesmei
Amfibok-hloritski shkrilci i metadijabazi
Amfibokhiorit-sericitski shiriici
Amfiboiski gabro
Epidot-kvarc-sesicit-toritski shirikc
Albit-kvarc-sericit-hdoritski shrilci
Graniti {a); shkrilast granit (&)
Metamorfisani kvarcporfin
Oxcasto-amigdatoidni grmsew
Porfiroblasticn| gnajsevi

Gnajsevi, amfiboliti | mikashisti
Arnfiboliti | amfibotitsid shkrilei
Muskovitski gnajsevi

Mikashisti § leptnoliti

Mermeri

Granatsid mikashist

Ovoliskunski trakasti gnajsevi
Biotitski sitnozmi gnajsevi
Silimanttsko-kordijeritskl gnajsevi
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Table AN4.5 Legend of Gf;ology {(Strumica Valley)

QUATERNARY [ KVARTER
al Alluvium
d Diluvium
pr  Slope material -
3 Lower Terrace
b QOrganegenic matsh (bog iron) sediment
1, Higher terrace
i Spring 1ufa

TERTIARY AND JURASSIC / TERCIER | JURA

Ply
Pl

Pl

a
aa
£y
E;
x
®

Brds
th
[t4]

v
f
4

Gravel and sand
Sand, gravel and clay
Clay

Pyritization

Andesite

Dacile

Volcanogenic sediment: sandstone; conglomerate limasione and tuffs

Conglomerate and sandstone

Vitrophyric rhyolite

Rhyalite: a) fine perphyritic; b) massive porphyritic

a) Siticification; b)Contact melamorphicand Scarn
Parphysitic grancdiorite

a) Catalysis granite; b) Biotite granite

Diabase

Gabbro

Clayslone, sandstone and sale ( diabase - harnfel formation)
Clayslone, homstone { dibase - homfe formation )

OLD (LOWER) PALEOQZOIC { STAR PALEOZOIK

Se

z
><_-<-<§-<-<§-c-eq '5~§

X

—
3

?%g§x§’< B

b

Serpentinile

Amphibotite gabbro

Leucocratic massive grained granite { melasomatic )
Hydrothermatly aitered { metamorphic ) rocks
Aglite { applitic } granite

Fine - grained porphyritic granite

Granite parphyry

Muscovite leucocratic grasite

Double mica medium grained granite

a) Biolile porphyritic granite

b) Biotite porphyriticgranite diorite

Biotite massive grained granite
Leucacratic shaly granite { Kamenica )
Fine - grained porphyritic meta rhyolite
Medium - grained porphyritic metarhyolite
Shaly meta rhyolile

Muscovite gneiss - like granite

Biotite gneiss - like granite

Double mica gneiss - like granite

a) Phyllite; b) Metasandstone

Marbie

Metagabbro

Chiorite schist, metadiabase, desmosite and tuff
Metaquartz - porphyry ( rhyolite )
{iuarz - scricite - chlorite schist
Marble

Phyliita and carbonate schist
Carbonate schist and cipolin
Graphite schist -

Metagabbro

Amphibole and pyroxene schist
Marble

Quartz, bictite and amphibole

RIPHEIAN CAMBRIAN { RIFEJ - KAMBRIUM

Sam  Amphibolite schist
Sep  Epidole - quartz - sericite - chlorite schist
F Phyllite and phyllite mica schist
Sab  Albite » quartz -~ muscovite - chiofite schist
PRECAMBRIAN { PREKAMBRIUM
M Marble
Sm  Mica schist
SmG  Mica schist and keptynolita
Cr  Leptymite
A Amphipolite
Sam  Amphibolite schist
Gm  Muscovite gneiss
Gb  Biotite gneiss
Pegmatic phase
Mi Migmatite: a) porphyrablastic gnelss b) Feldspathoid gneiss
c) Feidspathoid gnaiss
Gmb  Double mica striped {(bandede) gneiss

Annd-5

Aluvium

Deluvium

Proluvium

Poniska lerasa
Organogeno-barski sedimenti
Paoviscka lerasa

lzvorski bigor

Chakali i pesoci

Pasoczi, glini i chakati

Glini

Piritizacija

Andeziti

Daciti

Vulkanogeni sedimenti: pesochnici, kenglomerati, varovnici j ufovi
Konglomerali i pesochnici

Vitrcfirski riofiti

Rioliti: a) sitneporfirski; b) krupnoporfirski

a) Silifikacija; b) kontaktno zmeneti i steni - skarnovi

Porfiroidni grancdioriti

a) Kataklazirani graniti; b) biotitski graniti

Dijabazi

Gabrovi

Glinci, pesochnici i argiloshisti { dijabaz - rozhnachka formacija }
Glinct, rozhnaci i dijabazi { dijabaz - rozhnachka formacija )

Serpentiniti

Ambboiski gabro

l_eukokratni krupnozmesti graniti { melasomatski )
Hidrotermalns izmenetl steni

Apliloidni graniti

Sitnozmesti porfiroidni graniti
Granitporfiri

Muskovitski Jeukakratni graniti
Dyaliskunski stednozrmesti graniti

&) Biotitski porfircidni graniti;

b} Biolitski porfiroidni granodioriti
Biotitski krupnozmesli granili
Leukokraini shkrilesti graniti { Kamenica }
Sitnoperfirski metariehti .
Krupnioporfirski melariofti

Shkrilesti metarioliti

Muskovitski gnajsoliki graniti

Biotitski gnajsoliki graniti

Dvoliskunski gnajsoliki graniti

a} Fility; b} Metapesochnici

Mermeri

Metagabrovi

Hioritski shkrilci, metadijabazi dezmoxziti | tufovi
Metakvarc - porfiri { riofiti )

Kvarc - sericit - hloritski shkritci

Mermeri

Filiti | karbonatni shkrilci

Karbonatni shikrilci E cipolini

Grafitichni shkrilci

Metagabrovi

Amfibaliti | piroksenski shiritci

Mermeri

Kwvarcni, bictiteki | amfibelski shkrilci

Amfibolski shksrilci

Epidot - kvara - sericit - hloritski shiwilci
Filiti | fitornikashisti

Albil - kvarc - muskovit - hloritski shkrilet

Memmeri

Mikashisti
Mikashisti F leptinolili

Leptiniti
Amfibolitt
Aumfibalski shkrilci
Muskovitski gnajsev

Biotitski gnajsevi
Pegmatizacia

Migmatiti: a} porfiroblastichni gnajsevi b} feldspalizirani gnajsevi
¢) feldspatizirani gnajsevi
Dvoliskunski trakasti gnajsevi
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Annex 5

Legend of Hydrogeology






Legend

Medium to high vielding aquifer
Alluvial sands and gravels, T>1 0" m?/sec

Low yielding aquifer

Fine~grained sands, occasionally clayey

T<10™ m*/sec

Neogene lake deposits, proluvial and diluvial deposits

Karst aquifer
Karstified limestone and marble
Marble, dolomite and limestone

Local aguifer
Crystalline schist, sedimentary rocks

Practically without aquifer
Homogeneous non—fractured rocks
Marly and clayey racks

* T: Transmissivity (m’/sec)

Figurc ANS5.1 Legend rof Hydrogeology
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EXPLORATION MARKS AND EXPLOITATION FACILITIES

O Radial well

Infiltration gallery

Capiure of spring and large capacity spring

Non-captured (free flowing) spring

(]
ay Spa (capture of thermomineral waler)

" Borehole and dug ringed well

(@ Group of boreholes and dug ringed wells
Dug well
% Artesian borehole
& Group of artesian boreholes ' _ .
Cf) Sub-artesian borehole
(X Borehole installed with piezometer
Group of boreholes installed with piezometer

Thermomineral borehole

Group of thermomineral horeholes

Borehole

@ e & &

Group of boreholes

Figure ANS.Z Legend of Wells/Boreholes
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<1lfs
>1ls
Periodical 10 - 100 lis

>100 Ifs

~~0 ~0 ~O

NATURAL SPRINGS WIiTH
FREE FLOW

<tlfs

Constant >11fs
10 - 100 s

>100 /s

~(@)~-® ~0 ~D

<1lis
> 1Vs
10 - 100 Us
- >100 s

Periodical

KR -0-0

CAPTURED AND PARTIALLY
CAPTURED SPRINGS

<1ls

Constant >1lls

10-1001/s
>100 Ifs

~1-1-0-1

For mineral, therma! and thermomineral resources additional marks are inputed from the left side:
M - mineral’

T - thermal

TM - thermomineral

Figure AN5.3 Legend of Springs
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Annex 6

Surface Water Quality Recards
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