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INTRODUCTION

Wastewater treatment plants (WWTP) are built in almost all the major cities of

Albania, as an urgent need for public health safety and clean environment.

Nowadays, Albania has 16 WWTP in function, 5 WWTP in construction phase, 2
WWTP in reconstruction phase, and 11 WWTP in the phase of design and
feasibility study |]. The WWTPs in operation in Albania use as main treatment
method, the biological one.

METHODOLOGY

Case study: Pogradeci Wastewater treatment plant

Waste Water Treatment Plant (WWTP) of Pogradeci which is a touristic city, is lying
near Ohrid Lake, one of the Europe’s deepest and oldest lakes, which was declared a
World Heritage site by UNESCO in 1979. This WWTP is serving with waste water
treatment an urban population of 50,000 residents, which is going to cover with his

service also the rural area with a number of 75,000 inhabitants approximately in the III
phase. (Fig. 1).

The treatment capacity of WWTP is 1,68 million m’/year. The waste water treatment
process is based on biological treatment using technology of trickling filter, polyethylene
construction, resistant of UV, with a diameter of 23 m and depth of 4 m (Fig.2). Flow at
the inlet of WWTP is about 38 1/s, which enters in the treatment plant through a
pumping station in a distance of 2 km from this plant. The current surface of WWTP is
approximately 13.5 ha.
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Fig. [ Scheme of Pogradeci WWTP with the extension phase

Fig.2 Trickling filter of
| Pogradeci WWIP (photo
~ W credit by author)

RESULTS AND DISCUSSION

Pogradeci WWTP is using as the secondary treatment the method of trickling
filter, the biological treatment.

The advantage of this method is that the treatment efficiency is 90% compare to
other methods.

Tab 1, presents the result of the laboratory analyses for water quality during the
year 2021. The results show a very high efficiency of the treatment. BOD is re-
duced in 92.135 %, COD is reduced in 87.50%. Tab 2, presents the result of the
laboratory analyses for water quality during august 2022. The results show also
a very high efficiency of the treatment. BOD is reduced in 93.57 %, COD is re-
duced in 93.46 %. The values of water after treatment are below the standards
(Tab. 3).

Tab. 1 Laboratory analyses of water quality, Year 2021. (Source: Laboratory of Pogradeci WWIP)

Influent | Influent Load Concentration of WW LP Iniluent Concentration of WWIP Outlet Efficiency
Flow
Average Pump 12 | COD BCD CCD | BOD COD/ | NHi- | POy | P COD | BOD | NHy- | NOs- | POy- | P | COD BCOD
Value BOD | N P N N 54
m/d kg/d kgid mgl | mgl mgl | mgl | mgl mgl | mgl |mgl |mgl |mgl @mgl

| January 426200 | 154248 831,65 283 136.3 1.83 173 192 | 382 281 1553 | 4075 (8195 | 339 | 358 86255 | 89534 |

February 3,363.50 | 1,340.11 016,189 | 277 16265 | 1.7 135 igd | 386 2145 | 1038 | 39 1.93 335 | 2466 00.43 03.156

March 637130 | 134925 896,257 | 200 14067 | 2.06 1325 | 319 | 558 1998 | 793 405 054 383 | 253 87.03 0415

April 573000 | 1,264.45 815220 | 2206 | 14225 | 159 | 127 | 446 | 363 | 2273 | 9875 |382 |815 [393 |305 |8873 | 92994
May 583880 | 1277115 | 589,768 | 218 | 15330 | 142 | 933 | 464 | 406 | 2506 | 1460 | 455 | 836 |317 | 387 |8/48 |8984
June 500800 | 130174 | 717543 | 255 | 18075 | 181 | 1245 | 414 | 388 | 2841 | 124 |405 | 788 |416 | 346 |8303 | %0964
July 200400 | 130197 | 886,774 | 285 | 194 | 146 | 1775 |364 | 459 |281 1127 |5215 | 1165 |302 | 397 | 8§17 | 93728
August | 543500 | 135801 8105411 | 287 | 171 167 | 1715 | 344 |451 3468 | 1463 |460 |1275 |28 |47 | 8370 | %0093

September | 413300 | 1612183 2017 (31 [ 179 21 1866 | 274 | 325 8555 | 1348 | 5D 060 3533 421 | 8812 90193

October 413700 | 120433 887386 [201 | 2145 133 1555 [ 266 | 447 LIS | 1X) 407 1125 | 302 | 409 | B69S 03993

‘November | 428300 | 134286 109430 [ 360 | 25550 |14 1585 [ 336 | 7.08 32329 | 1070 | 6 1140 | 267 | 361 | 8938 03547

December | 3.746.00 | 930.881 930 383 | 2485 | 154 | 145 | 096 | 697 |356 |225 |86 8765 |18 |405 |85 |914

Average 4 80279 1.316.53 843211 | 295 1798 | 164 1508 | 331 473 3026 [1296 | 4853 |94643 | 323 | 36658 | 8750 92135
value /vear

Tab 2. Laboratory analvses of water quality, August 2022. (Sowrce: Laboratory of WWTP Pogradeci).

Aungust | Influent | Influent Load Parameters of WWTP Influent Parameters of WWTP Outlet Efficiency
2022 Flow
Pump cob BOD coD BuD CODBOD | NH- | POs- | P COD [EOD [ NH.- [ NO:- [POs- | Pua cop | BUD
12md | kegid kg/d mgl mz/l N P mgl |mgl |[mgl |N N P mzl | % Ve
mgl | mgl mgl | mgl | mgl
Average | 4610 224508 | 1306 1)) 286 1.7 19.3 3de | o3l e ] 184 |67 D25 [ 306 | 45] 0340 | 8357
Value

Tab 3. Norms of discharges liquids to Albania (sourceDoCMno 177, dated 31.03.2005 “On the allowed
norms of discharges of liguids and zoning criteria for the receiving water environments ™)

Parameters Concentration Efficiency
a) Parameters for water discharges to normal areas

BODs | 25 mg/l | 70-90 %

CoD 125 mg/l T3%

TS5 35 mg/1( area with >10.000 inhabitants)
60 mg/1 ( 2.000-10.000 inhabitants)

b} Parameters for water discharges to sensitive areas

Q0 %% (WWTP for 10.000 imnhabitants)
T0 OWWTP for 2.000-10.000 mmhabitants)

Pt 2 mgl/1 (10.000-100.000 inhabitants ) 20 %
1 mg/l (>100.000 inhabitants)
| Nt 15 mg/1 (10.000-100.000 inhabitants) 70-80 %

10 mg/1 (>100.000 inhabitants )

Water of Ohrid Lake is saturated with oxygen, the values are 10 — 13 mg O,/1 [3], during year 2021 and 7.58
—13 mg O,/1 during 2022 . The water is alkaline pH 7.2- 8.9 and with the high transparency from 5 to 11 m.
Water temperature varies from 16 -26 °C. Based on the monitoring parameters from the National Environ-
mental Agency of Albania, waters of Ohrid Lake, are classified as mesotophic and in Class 1 — Good condi-

Fig. 3 Ponds used for sedimenta-
tion and treatments of N and P
(photo credit by author)

tion
. . . . . Tab 4. Water quality of Lake Ohrid (source NEA, 2021)
Pogradeci WWTP is using for N removal a step by step process with ponds which _
occupy a total area of 8.5 ha, which before the construction of the waste water Bt iy SN e i
. . . Parameters Unait
treatment plant was used for fish cultivation (Fig.3). | : | .
Transparency 11 3 m
- COD Wil (53 | mg Ol
. . BODs 26 3 mg Oyl
Environmental Assessment of the Wastewater Treatment Plants and sample analysis . | e .
Nitrate <1 =<1 mg N/1
Environmental Assessment is based on: E iotal B | 11 ek |
Chlorophyll a 4.75 2.69 mg/m’
1 A ¢ |
. the efficiency of the wastewater treatment plant [ Trapie ndes FET 2029 [ TSI (Carson Index) |

. water quality of Ohrid lake

. environmental impact of the nearby population. Environmental Impact of the WWTP

Pogradeci WWTP has occupied a large surface as we mention above 13.5 ha. The sludge from

Water quality is assessed based on the WWTP laboratory analyses. The WWTP
laboratory is measuring these parameters: BOD, COD, SS, PO4-P, NH4-N, NO3-N, P
total. BOD, COD and SS are measured once a week, while the other parameters every

the WWTP is treated with ponds and there are no qualitative analyses. The large space for the
setup, installation and power supply costs, pungent smell can be considered as a lack for this
treatment method as well as negative environmental impact. The air pollution is minimal, but

day. Samples are collected in the same point, at the same depth, and in the same way. odors can be smell because of the biological treatment, especially anaerobic processes.

Samples collection:

simple analyses: only one sample in short time. Conclusions
qualify analyses: 5 samples every 2 hours and with a time distance 2 min from each
other. . WWTP are necessary because they treat wastewater before the discharge to the envi-

ronment. However if the wastewater treatment is inadequate, it can be a source of en-
vironmental pollution.

. The biological treatment has its advantages, mainly the low cost, and high efficiency of
organic load removal.

. The results of Pogradeci WWTP show a very high efficiency of the treatment. BOD is
reduced in 92.135 %, COD is reduced in 87.50%. The sensitive area as consider the

complex analyses: some or many samples, mixed with each other in time from 2 to 24
hours.

Ohrid Lake because of its depth is under the stratification phenomenon. The measure
parameters are from two monitoring points, the first one is at a reference station 150 m

depth and the samples are taken in 8 different depth from the surface to the end of the Lake Ohrid should treat also the nutrient N, P. The environmental impact of WWTP

lake, respectively 0, 20, 40, 60, 80, 100, 120, 150 m, and the second station (littoral) is to the air, soil, landscape, are minimal. The main problem is the sludge disposal.
200 m from the lake side, above S m depth. . Maintenance of the WWTP is proposed as a key measurement to avoid negative im-
pacts to the environment.
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