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Exploited Amount of Groundwater by River Basin'
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Potential Amount of Groundwater By Former Municipality

Figure B.16
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Number of Springs by River Basin

Figure B.18
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Figure B.21  Nationwide Groundwater and Spring Water Resources"
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STIFF Diagram l
Az LOCALITY Woll Miletine village
RIVER BASIN Polog
Millicquivalents per liter
10 H [ 4 2 1] 2 4 [ ] 10
T T T ¥ L " T T
ca | - Heo3
Mg 1 I - S04
NatK | : =
Fe | ' { no3
1 . 1 1 1 1 1 1. SO
Cations
Ca Mg Na K Fe Total
Milliequivalents per liter 5730 1.170 1480 - 1.600 . 0002 5.982
Mitligrams per liter 11.500 14.300 34.100 62.700 . 3060
% ekv 510 10 310 _ by e
! P
-
Anions . ;
: -
I
HCO3 Cco3 S04 - cl NO3 | Total
Millicquivalents per liter 6.400 0.000 0426 0.730 0.960 8.516
Milligrams per liter 390.400 0.000 20.900 26.000 60,000
% eky 84.8 00 56 26
Mn (mg/t) Fe (mg/l) NOy {mg/l) F {me/l) 5102 (mg/1)
0.004 0.060 0o 0.19 209.62
Turbidity P fabiv i
(mgsilica ground ) Hardness Qlkahnn)'; Condictivity pH :
i
I
0.0 19.5 64 Q 781.2 648 .
| | L
. i
Water Type Calcium Bicarbonate !
i
|

Figure B25  Stiff Diagram (Polog Valiey
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STIFF Diagram
Al 3 LCALITY Well Carev Dvor village
RIVER BASIN Prespa
Millicquivalents per liter
5 4 ki 2 1 0 1 2 3 4 5
T T T T ] T T T
ca b 4 HCO3
Mg 1 504
Na+K | 1<l
Fe I - NO3
1 1 i H 1 1 1 I
Cations ' :
Ca Mg Na K Fe Total i
Millicquivalents per liter 1940 L120 L170 0.060 0.009 4299 !
— : - ‘
Milligrams per liter - 33900 13.600 26.800 2.500 0,274 !
o P % ekv 454 26.0 290 f
Anions
HC.O} ) cOo3 504 cl NO3 Total
Milliequivalents per liter 2.609 0.000 0.520 0.200 0,100 3420
Milligrams per liter 158.600 0.000 25.000 7.000 6.000
i % ekv 78.3 0.0 15.7 6.0
Mn (mg/l) Fe (mg/l) NO» (mg/l) F (mg/1) 5102 (me/l)
0200 0274 0.000 0.20 93,52
Turbidity .. Lo
O d Cand
(mg/silica ground ) Hardness Qlkalmn; andictivity . pH
50 8.7 26 0.0 329.4 6.52
g Water Type Calcium Bicarbonate

Figure B26  Stiff Diagram (Prespa Valley)

B-132



Figure B.27

Stiff Diagram (Pelagonija Val'ley)
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STIFF Diagram l
A 1 9 LOCALITY Well Aglarci village
REVER BASIN Craa river - Pelagonija
Milliequivalents per liter
5 4 3 2 | 0 I 2 3 4 5
T 7 T T T T T T
ca - HCO3
Mg | 1 504
Na+K 1¢
Fe | < NO3
A 1 i 1 ] 1 X 1
Cations
Ca Mg MNa K Fe . Total
Milliequivalents per liter 2.120 - 3.440 2300 0,160 0.009 8029
Milligrams per liter 42,600 41.800 52500 - 6200 0.275
% ekv 260 430 310 G
—
—
Anions
HCO3 co3 S04 Ci NO3 Total
Millieguivalents per liter 5000 0.000 0.014 0.980 0.970 6.964
Milligrams per liter 305.000 0.000 0.660 35.000 60,000
% ekv 834 0.0 02 164
Mn (mg/) Fe (mg/l} NOj (mg/l) F {rag/) Si02 (mgfl)
0.023 0.275 0.000 0.50 17092
Turbidity Hardness Alkalinity | Condictivity pH
{mgfsilica ground ) n )
50 i5.90 50 00 627.3 546
Water Type Magnesium Bicarbonate
|




} STIFF Diagram
Drilthole Volkevo viliage
A23 RIVER BASIN Vardar river, Skopje
Millicquivalents per liter
5 4 3 2 1 0 1 2 3 4 5
T L T T T T T T
Ca | - HCO3
Mg | - §04
Na+K 4 €l
Fe | - NG3
] L 1 1 | 1 L 1
Cations
Ca Mg Na K Fe Total
Millicquivalents per liter 2,980 1.100 0.550 0.060 0.001 4.691
Milligrams per liter " 59660 13340 12.600 2200 0.047
% ekv . 63.5 234 13.0
Anions
HCO3 co3 s04 cl NO3 Total
Millicquivalents per liter 2500 1400 0.330 0280 0.100 4.610
Milligrams per liter 152.500 42,000 16.020 10.000 6.000
% ckv 554 3il 73 62
Mn (mg/l) Fe {mg/l) NOy (mg/l) E (mg/l) Si02 {mg/l)
0.006 0.047 0.000 0.10 122.44
Turbifji'y Hardness Alkalinity Condictivity .|~ pH
{mg/sitica ground ) m p
0.0 11.39 39 7 5203 6.65
Water Type Calcium Bicarbonate

Figure B.28  Stiff Diagram (Skopje Valley)
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STIFF Diagram 1 i

A3 7 LOCALITY Well Katlanove village
UVER BASIN Pinja
Milticguivalents per liter
10 8 [ 4 2 0 2 4 6 8 1%
T H T T T T T ¥
ca b : 1 HCO3
Mg | - $04
Na+K I 9 ¢l
Fe | 4 NO3
1 3 1 1 1 1 1 1
Calions
Ca Mg Na K Fe Total
Milliequivalents per liter 2.120 8.050 T 2680 0.440 ~0.002 13.292
Milligrams per [iter . 42.550 97900 | 61800 17200 0.067
% ekv 160 610 23.0
Anions
HCO3 co3 304 ch | NO3 Total
Millicquivaients per liter 3.800 (0.300 1480 0.850 0.100 12,030
Milligrams per liter . 536799 24.000 71.060 30.000 6.000
% ekv 138 © 67 124 71
Mn (mg/l) Fe(mg/l) | NO,{mgfl) F (mgfl) $i02 (mg/l)
0.016 0.067 0.000 0.30 319.06
Tuebidity Hardness | Alkalinity | Condictivity pH
{mg/silica ground ) m p
0.0 2968 %6 4 10653 663
Water Type : Magnesium Bicarbonate Q

Figure B.29 Stiff Diagram (Pchinja Valley). .
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[ STIFF Diagram
A41 LOCALITY Wcli Star Bunar, licrove
RIVER BASIN Bregalnica river
Millicguivalents per liter
5 4 3 2 1 0 1 2 3 4 5
T T T T T T T T
Ca - HCO3
Mg -1 S04
NatK [ - 7 €l
Fe 1 NO3
1 1 ] i 1 1 1 ).
Cations
Ca Mg Na K Fe Total
Milliequivaleots per liter 2620 2.850 3.410 0.410 0.002 3992
Milligrams per liter 52.540 34.760 TLADO 16400 0.058
% ekv : 2990 320 39.0
@ ' ' Anions
HCO3 | co3 504 cl NO3 Total
Milliequivalents per liter 4300 1.400 2,220 0.640 4320 8780
Milligrams per liter 256.200 42.000 106.900 23.000 20.000
% ekv ' 496 16.5 262 77
Mn (mg/l) Fe (mg/1) NO5 (mg/t) F {mg/l} Si02 (mg/1)
0.004 0.058 0.000 0.20 677
Tucbidity Alkalinity | Condictivit
(m/silica ground ) Hardness A alini i ondictivity pH
0.0 15.60 54 7 8092 6.67
Water Type Natrium Bicarbonate
® .

Figure B.30  Stiff Diagram (Bregalnic; Valley)
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RIVER BASIN: POLOG
Piper Diagram

100 %

100 % ekv8
Legend:

Al: - Well Gas station Tetovo
Az ~Well Miletino village

A3: - Well Fershped - Tetovo
Ad: - Drillhole Raatince village
As: - Drillhole Jegunovee village
A6: - Drillhole OHIS Gostivar

Figure B.31 Piper Diagram (Polog Valley)
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£

RIVER BASIN: PRESPA

Piper Diagram

100 %

0 T T 1 T
9 2 0 20 40 60
100 % ekv 80 60 Ca 40 20 0 ql

Legend: RIVER BASIN: PRESPA

A2 - Well Asamati village
Al13; - Well Carev Dvor village
Al4; - Well Krugje village

Figure B32  Piper Diagram (Prespa Valley)
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RIVER BASIN: CRNA RIVER - PELAGONUA
Piper Diagram

100 %

Al2
oA15 0 A17
o A20
.

Al8

20

100 %6 ekv80 . 60
Legend:

A15: - Well Sopotnica village

Al6: - Well Bugin village

A17: - Drillhole (artesian) Kruseani village
Al8: - Well "Pivara" Prilep

A19: - Well Aglarci village

A20: - Well Kvasara Bitola

A21: - Drilthole (artesjan) Egri village

L

Figure B.33 Piper Diagram (Pelagonija Valley)

B-139



RIVER BASIN : VARDAR - SKOPJE
Piper Diagram

100 %

100 % ekv8
Legend:

B1G: - Well Zelenikovo village
B2G: - Well Makedonija Pat, Petrovec
A22: - Drillkole near the Bardovci hospital
A23: - Drillhole - Volkovo village
Az4: - Drillhole - Saraj
A25: - Well PoboZje

' a Aze: - Well KoZara - settlement Aerodrom

Figure B.34  Piper Diagram (Skopje Valley)
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RIVER BASIN : PCINJA
Piper Diagram

100 %

e A37

Mg

e A2
A33 ®, BA3S
Al4

20
Al6
L

0 ——

100 % ekv 80 60 Ca 40 20

Legend: RIVER BASIN: PCINJA

A32: - Well Celopek village

A3z - Well Ginovei village

Azd4: - Well Dragomance village
A3s: - Well Péinja village

A3s: - Well Sredno Konjari village
A37: - Well Katlanovo village

Figure B.35  Piper Diagram (Pchinja Valley)
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RIVER BASIN : BREGALNICA RIVER
Piper Diagram

100 %

eAd

A3%eBs G *aal 4

Adds e Ad2
A0

20

0 [] i ]

100 % ekv80 60 Ca 40 20 o 0 20 40 Cl 60 80 100

Legend:

Bs G: - Well Grdovski Orman, Kocani

Bé G: - Well in alluvion Bregalnica river, Stip
A38: - Well Trebotivite village

A39; - Well in Deléevo (center of the city)
Ado: - Well Alkaloid, Berovo

Adl: - Well Star Bunar, Berovo

A42: - Well Osojnica river, Vinica

Ad43: - Well Buriléevo village

Adq: - Well Ratavica village

Ad5: - Well meat industry Amzebegovo

Figure B.36 Pipg; Diagram (Bregalnica Valley)
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LEGEND:
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P ‘0. 7 Legend

::_ - 7 ' SMM Sarbo-Macedonian Massif
= ) ::__'E__:_:-: o ‘ \'74 Yardar Zone
| PHA Pelagontja Horst Antichlinorium) Dinarides
WM Wast Macedonian zone

Neogens mo:assic sediments

¥.V.V. Volcanioe (Tertiary)

vvwvy Voleanios (Pliocene—Pleistocens)

Figure B.38 Tectonic Map of Macedonia
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Figure B.39 Isohyetal Map of Macedonia (1961—1996)
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Figure B.40  Geological Map of Polog Valley




20

o
-
] A
1 n_u
S ‘_\u._‘..u n_ .n,u P a LTSI R R L T mnlwﬂhhﬁ.JHV\.H_.\.
428
S e ernmre e e S i S :
)
Wc
% S 2
| ) i
=4 T
o
i~
@ o 1
Lo
<
Q
=]
a
I ah
| 3
'
vy
X !
= £ 3
i <
ol

Re

24 )
i :
]
L
Z
H
i
N
-
o N
=9 B
Iy 4
oy )
N

7490

7. 80

il

ke

W0hay

1 Map of Polog Valley

7500
ica

o
t=]

Hydrogeolo

igure B.41



LEGEND

KANPI 50 IMTERGAANULARNA POROZHOST .. ROCKS OF INTER
GRANULAA POROSITY
DOBRO YODOPROMISH..WELL PERMEABLE {xt:10 71071 eminck)

m,ﬁ Rrupnozral catal to obiuteci § 23mel slabas agiinesl
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A 9
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Figure B.42  Hydrogeological Cross Section of Polog Valiey

B-148



ol

h ff..a+-.-+ + + + e
NN

. +

S "
4T +reos
i b wn

— iy

0Zsr

Geological Map of Pelagonija Valley

B-149

Figure B.43
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