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GENERAL CONSIDERATION

C The Patos - Marinza is one of the largest
onshore heavy oil fields in Europe holding
approximately 6 billion barrels of original -oil -
in-place. (Bankers, 2009).

C It was discovered in 1928 by APOC ( Anglo
Persian Oil Co.) and the production began in
1939.

CThe Patos-Marinez oilfield is located in ) LT SNy
south central Albania, approximately 20 N d .Jf JLn
kilometers in land from the Adriatic coast. ] S
‘; ¢ (,52. ‘ .."""‘:7“’}‘%:"‘:“.
C The population is about 43 000 inhabitants . o \ {: "‘L:E:
L g PR e
C The main economic source is agronomy and - ’ Sl
agriculture . e [
e N |
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ENVIRONMENTAL IMPACT

C Lack of investments in
technology, infrastructure as well as
up-to-date methods of management
for 75 years had left Patos 0
Marinza  field in a polluted
environment with oil contamination
surrounding wells.

C Municipal waste-water
discharges.

C Lack of drinking water supply
system.

C Fertilizer run -off from
agricultural activities .
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MATERIALS AND METHODS

The evaluation of the groundwater quality in Patos -Marinza
region ;

U Drinking  purpose (based on the requirement of the Councll
Directive relating to the quality of water intended for human
consumption [98/83/EC] as well as on Water Quality Index. ).

U Suitability  for irrigation  (based on sodium adsorption ratio,
sodium percentage, residual sodium carbonate, and
permeability index).
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WATER QUALITY INDEX

The Water Quality Index (WQI) integrates complex data to
generate a score that describes the status of water quality
to the public as well as decision and policy makers (Simoes
et al., 2008; Fulazzaky et al., 2010).




Why a Water Quality Index?

ViIncorporate data from multiple water quality parameters into a
mathematical equation that rates the health of water body with
number.

VLess number of parameters required in comparison to all water
guality parameters for particular use.

VUseful for communication of overall water quality information to
the concerned citizens and policy makers.

V Reflects the composite influence of different parameters I.e.
Important for the assessmentand management of water quality .

V Describes the suitability of both surface and groundwater sources
for human consumption.




WATER QUALITY INDEX

Water quality is classified as excellent, good, poor, very poor and
unfit for drinking purpose.

WQI Value Rating of Water Quality Grading
0-25 Excellent water quality A
26-50 Good water quality B
51-75 Poor water quality C
76-100 Very Poor water quality D
Above 100 Unsuitable for drinking purpose E




MATERIALS AND METHODS

Locationof samplingstations of the study area

Groundwater samples were collected
from fifteen shallow and deep wells on

S, 40M3'22.56"N 19/87'32.65"E
S, 40/43'28.84"N 19/87'28.94'E the StUdy area.
S, 40/3'46.89"N 19/37'19.28"E 25
S, 40/3'10.93"N 19/88'31.16"E 70
S 40M4'0.49"N 19/89'58.18"E 1900
S 40M3'47.74'N 1940'5.60"E 1700
S, 40M325.19"N 19/39'28.84"E 45 f o
S 40M2'59.14"N 19/89'35.97"E 100
S 40M5'45.90"N 19/89'2.93"E 100
Sio 40/5'46.65"N 19/87'57.62"E 2000
Su 40M5'22.90"N 19/87'51.45"E 25
S 40M44'54.07"'N 19/88'57.37"E 35
Sis 40M4'43.22"N 19/38'44.03'E 1700
Su 40M4'39.14"N 19/88'50.60"E 20
Sis 40M4'37.28"N 19/38'48.62"E 1300
Physico-chemical determinations on the

groundwater samples were carried out
through standard methodologies of the
American  Public Health  Association

Google earth

(APHA, 2005).




RESULTS AND DISCUSSION

Results of measurements of

physico -chemical parameters

CI’

Stations bH EC TSS TDS DO BOD | Alkalinity Hardness Ca% Mg 2* SQf_ N-NO 3

(us/cm) | (mg/L) (mg/L) (mg/L) | (mglL) (mg/L) (mg/L) (mg/L) | (mg/L) (mg/L) | (mg/L) | (mg/L)

S1 6.96 1810 14.46 1346 1.46 0.16 623 945 199.5 99.4 168 146.5 17.14
S2 6.76 1356 1.23 1001 1.56 0.91 684 693 156.3 74.9 86 47.9 0.44
S3 6.85 1517 11.80 1123 1.87 1.35 857 816 151.1 92.4 72 17.8 1.67
S4 6.92 951 0.99 693 1.40 0.99 381 514 157.0 21.1 84 50.7 2.98
S5 6.99 768 0.69 554 1.77 0.03 381 414 109.9 29.5 44 14.0 0.63
S6 6.89 916 0.15 667 6.40 0.33 381 458 145.9 19.0 54 64.1 4.79
S7 7.16 766 0.99 553 6.50 0.52 390 414 121.7 30.0 47 16.9 2.42
S8 6.67 3970 2.50 2988 13.90 2.81 433 1453 507.2 108.7 956 136.9 2.66
S9 7.68 1461 3.40 1081 8.12 1.71 597 760 96.2 109.7 137 87.5 5.56
S10 7.78 505 0.70 354 2.91 0.23 268 257 23.7 33.2 44 11.3 0.18
S11 7.91 727 0.30 523 4.47 0.49 346 179 11.2 24.4 50 13.5 0.24
S12 7.24 760 0.20 548 6.81 0.49 372 425 124.3 32.8 46 12.0 2.27
S13 7.27 743 0.40 535 6.71 0.21 355 402 119.7 32.8 46 15.1 2.26
S14 7.88 1775 7.30 1319 5.56 0.97 667 771 94.2 107.6 213 81.1 1.77
S15 7.38 762 0.15 550 6.50 0.95 355 436 121.7 26.7 47 17.8 1.97
Min 6.67 505 0.15 354 1.4 0.03 268 179 11.2 19 44 11.3 0.18
Max 7.91 3970 | 14.46 2988 13.9 2.81 857 1453 507.2 | 109.7 956 1465 | 17.14

Average 7.22 | 12525 | 3.02 922.3 5.1 0.8 472.7 595.8 142.6 56.2 139.6 48.9 3.1




RESULTS AND DISCUSSION

pH & Electrical Conductivity
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U The pH values of water samples studied ranged around neutral pH values (6.67-
7.91) and are within the limits recommended by the EU Directives for drinking water.

U Conductivity value ranged from 505 nS/cm (S10) to 3970 nS/cm (S8). This
fluctuation in EC is related to the geological nature of their water basins. However,
with the exception of S8, all analyzed waters have conductivity within the limits
recommended by the EU Directives for drinking water (2500 n/cm).




RESULTS AND DISCUSSION

Total dissolved solids (TDS) & Total suspended solids (TSS)

CTDS values of water samples varied
from 354.28 mg/L to 2987.68 mg/L.

C Water containing more than 500 mg/L
of TDS is not considered desirable for
drinking water  supplies, but in
unavoidable cases 1500 mg/L is also
allowed. Approximately 93.3 % of the
analysed samples had shown TDS values
lower than this value.

C TSS values ranged from 0.15 mg/L to
1446 mg/L and are classified in the Al
category according to the recommended
value (25 mg /L) of the EU Directive .
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RESULTS AND DISCUSSION

Dissolved oxygen & Biological oxygen demand
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C The dissolved oxygen content ranged from 1.4 mg/L (S 4) to 13.9 mg/L (S 8).

C Biological oxygen demand for all water samples varied from 0.03 mg/L (S5) to
2.81 mg/L O, (S8).

C Based on the requirement of the EU Drinking Water Directive, all waters are
classified under the A1 (<3 mg /L) quality .




RESULTS AND DISCUSSION

Alkalinity & Hardness
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C Alkalinity of water samples ranged from 268 mg/ L to 857 mg/ L CaCO3 , and were within the
WHO standards (1000 mg /L).

CIn this study, values of hardness of all samples ranged from 179 mg CaCO,/L (S11) to
1453 mg CaCOg,/L (S8). Generally, hardness in the study area could be described as hard
to very hard (ccording to McGoowan (2000), as approximately 87% of the samples had
shown values >300 mg CaCOg/L.

C In general, deepwater wells present lower alkalinity and hardness compared to shallow
well waters.




RESULTS AND DISCUSSION
Ca?* & Mg 2+

C Concentrations of calcium ranged
between 11.2 mg/L (S11) to 507.2

200 1 VRBE (100 mg/L) mg/L (88)
100 A
\0-123456789101112131415/
VThe magnesium level recommended by the Wﬂ L
EU Directive is 30 mg /L. Only wells S4, S6 >
and S11 meet the EU standard HII RS
recommendation, while PMLs exceed 40% of K
the samples. ‘




