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Republic of 

MoldovaFlag Coat of arms

 The Republic of Moldova is

a landlocked country in Eastern Europe,

bordered by Romania to the west

and to the north, east, and south

Ukraine

 The capital city is Chisinau

 Official language Romanian

 Area: Total 33,846 km2, Water 1,4 (%)

 Population (2014 estimate): 

2,913,281 (excluding Transnistria)



Scope of works

consists in the demonstration

of the effectiveness of using

of treated sludge from

Chisinau Wastewater

Treatment Plant in

agriculture, taking into

account stipulations from

legislation and different

methods of sludge treatment

for achieving of necessary

efficiency and also encourage

the use of treated sludge in

agriculture. Therefore,

in this work I'm going to

present a review on sludge

treatment and various aspects

of sewage sludge used in

agriculture.

The following activities were carried out for achieving 

of goals:

 Technological process at the Chisinau WWTP and current

situation

 Chişinau Water Supply and Sewage Treatment Feasibility Study

 Legislative framework

 Technologies used for sludge treatment, for applying at

Chisinau WWTP (in future)

 Physicochemical and bacteriological composition of sludge

 Ecological use of the dewatered sludge from Chisinau WWTP as

organic fertilizer

 Experimental results on the evolution of heavy metals in plants

which grew on soils fertilized with sludge from Chisinau WWTP

 Efficiency of sludge from Chisinau WWTP on productivity of

agricultural plants

 Different alternatives of possible final disposal routes

(especially sludge composting)

 Final conclusions on obtained results



The timeliness and 
importance of the topic

Along with the development and
industrialization massive of Chisinau
municipality, Chisinau Wastewater
Treatment Plant, that is part of the
municipal water supply and sewerage

system, has become really an
important sludge factory that
needs to be treated,
dewatered and evacuated from
plant territory.

At present, daily volume of sludge
production that is accumulated in
municipal sewerage system is
estimated at about 1500 m3.

At present, a large proportion of
sewage sludge, formed in wastewater
treatment process at Chisinau
Wastewater Treatment Plant, is in the
stage of completion of the processing
cycle.

Therefore, appears the question:

What to do with dewatered
sludge from arranged deposits
from Chisinau Wastewater
Treatment Plant, and also with
sludge from another Wastewater
Treatment Plants from the country,
taking into account real economic
conditions of Republic of Moldova and
of local public administration from
Chisinau municipality.



Chisinau city
Population:

678 000 

municipality 
Chisinau

Population:
809 000

The design and construction of

Chisinau WWTP was performed in 4

phases (in 1963 – 1982 years), having

the capacity 340 000 m3/d. According

the project, WWTP represent a complex

of buildings and installations that use

the classical methods and technologies

for treatment of wastewater.



Basic concepts
(according CD 91/271/EEC 

of 21/05/1991)

means domestic wastewater or the mixture of

domestic wastewater with industrial wastewater

and/or run-off rain water.

industrial wastewater -

domestic wastewater -

urban wastewater -

means any wastewater which is discharged from

premises used for carrying on any trade or industry,

other than domestic wastewater and run-off rain

water.

sludge - means residual sludge, whether treated or untreated,

from urban wastewater treatment plants.

means wastewater from residential settlements and

services which originates predominantly from the

human metabolism and from household activities.



CHISINAU WASTEWATER TREATMENT PLANT

GENERAL LAYOUT



Principal pumping station for wastewater No 2 (admission building, screens, pump hall)

Screens

2 Screens РКЭ Hall for machinery and vertical pumps

Admission building

Technological process at Chisinau WWTP
Wastewater flow – mechanical treatment



Primary radial settlers – 6 pieces (D – 40 m and V - 4500 m3)

Horizontal degritter tanks with 4 sections Parshall flume

Technological process at Chisinau WWTP
Wastewater flow – mechanical treatment



10 Activated sludge tanks Air blower station No 1

4 small second radial clarifies (D 40 m) and

2 large second radial clarifies (D 50 m)

Technological process at Chisinau WWTP
Wastewater flow – biological treatment



Chlorination station

Contact tank

After secondary clarifies, wastewater is disinfected and thereafter is

discharged in emissary (river Bic) with condition to comply with stipulations

from Government Decision no. 950 of 25.11.2013 ,,Regulation concerning

requirements for wastewater collection, treatment and discharges into

sewerage systems and/or natural receiving water bodies for urban and rural

localities”.

Discharge in emissary (Bic river)

Technological process at Chisinau WWTP
Wastewater flow



Paturile pentru mineralizarea nămolului, 

suprafaţa totală 32,2 ha

Sludge dewatering using geotextile bags

Sludge beds, total surface 32,2 hectares

Technological process at Chisinau WWTP
Sludge flow



Chisinau water supply and sewage treatment 
feasibility study

According Priority Investments Programme (PIP), will be

performed the works (financed from EBRD and EIB) for rehabilitation

and modernization of the WWTP, with construction of installations for

sludge treatment (anaerobic digestion, mechanical dewatering, production

of biogas, electric and thermal energy, etc.).

Dewatering and digestion of sludge will allow:

 better reduction of sludge volume, by elimination of 1/3 of dry

solids;

 sludge stabilization (at the moment, the sludge is not stabilized and

this could be a cause of bad smells);

 production of biogas, that will cover over than 50% of energy

consumption of Chisinau WWTP.



Rehabilitation of Waste Water Treatment Plant 

and New Sludge Treatment Facilities – Phase 1



New Sludge Treatment Facilities

Thickening of primary sludge:

Primary sludge will be thickened in

gravity thickener, Ø 20 m

Thickening of biological sludge:

Secondary sludge from secondary

clarifies will be thickened in belt

thickeners systems

Tank for sludge mixing:

The primary and biological thickened

sludge will be mixed in one tank with

capacity - 20 m3.



Digestion:

Mixed sludge will be pumped to the

sludge digestion tank (closed and

heated).

Sludge dewatering:

After the digestion process, the sludge

will be dewatered in centrifuges,

before final elimination.

Gas holder:

Primary and biological thickened

sludge will be mixed than in one tank

with capacity - 20 m3.

New Sludge Treatment Facilities



Legislative framework on use of sludge from 
WWTP - EU



Legislative framework on use of sludge from 
WWTP - EU

Technical Regulation

,,Measurements on soil protection in agricultural practices”

This Regulation transpose Council Directive of the European Communities

from 12.06.1986 on the protection of the environment, and in particular of

the soil, when sewage sludge is used in agriculture (86/278/EEC).



Classification of sludge treatment processes

No. Classification group The method of processing

1. A.Conditioning  

1. Anaerobic or aerobic digestion

2. Gravity or flotation thickening

3. Chemical conditioning

4. Thermal conditioning

2. B. Dewatering until 50 – 80% of humidity 

1. Sludge ponds

2. Dewatering beds

3. Mechanical dewatering (static)

4. Mechanical dewatering (dynamic)

3. C.  Dewatering until 26% of humidity
1. Thermal dewatering

2. Landspreading

4.

D.Final processing for recovery and

reintegration into the natural

environment

1. Incineration

2.Composting with plant waste

3. Soil conditioning agent

4. Permanent dump

5. Accumulation for subsequent recovery



Sludge thickening

 Gravity thickening
 Floating thickening
 Thickening through centrifugation

Radial sludge thickener The centrifugal rotor

Screw centrifuge for sludge 

sedimentation 

Belt filter press



Sludge digestion

Anaerobic digestion

Anaerobic digestion is the process

for the reduction of sludge without the use

of air or elemental oxygen. In anaerobic

digestion, organic pollutants are converted

by anaerobic micro-organisms to a gaseous

product (including methane gas) that has

the potential for reuse. It is a very low

energy process, that produces a fraction of

the waste sludge generated through

aerobic biological processes.

At the same time, through

digestion are partially destroyed and some

pathogenic bacteria, the remaining

bacteria are destroyed only through

pasteurization.

Hydrolysis

Acidogenesis

Acetogenesis

Methanogenesis

The steps of anaerobic digestion

http://www.water-technology.net/projects/f_waynehill/index.html#f_waynehill4


The digestion process is

influenced by many factors:

- Concentration of solids substances

- The organic component of the

solid phase

- The mineral component

- The influence of toxic substances

- Organic load of digestion

installations

- The influence of temperature

(cryophilic, mesophilic or

thermophilic bacteria).

Anaerobic digestion



Aerobic digestion of sludge – is a biological process that takes

place in the presence of oxygen. With oxygen, bacteria present in the

sludge (activated sludge) consumes organic matter and converts it into

carbon dioxide.

Pre-treatment of sludge

The bringing of primary, secondary, raw or stabilized sludge in

the category of easily filterable sludge, it is realized by pre-treatment

of this sludge’s, using the following processes:

 chemical treatment (conditioning);

 thermal treatment (conditioning);

 elutriation etc.

Sludge digestion

Aerobic digestion



Sludge dewatering

 natural (sludge ponds, 
beds for sludge dewatering);

 artificial (vacuum filters/
press filters, centrifugation).

Dewatering by centrifugation

Sludge bedsPress filter



Overview of possible final disposal routes



Agricultural use of sludge
from WWTP



From the multitude of aspects
related to the sludge application in
agriculture interconnected with the
composition of sludge, below are
described only those segments that
controls and limits use of sludge from
wastewater treatment, namely:

o pH;

o organic matter;

o macronutrients;

o micronutrients;

o organic chemical compounds;

o potential risky pollutants;

o pathogens.



 The effect of sludge on crops - applied in quantities

that have no negative impact on soil-plant system and

implicitly on environment, the effect of sludge

generates improvement of nutrition conditions

associated with a negligible increase of crops, be it

agricultural plants, vegetables, fruits, flowers, forest

vegetation etc., as demonstrated by numerous

specialized works.

 The effect of sludge on soil – the effect of sludge

from urban wastewater treatment on soil is investigated

from soil amelioration point of view and from

environmental impact point of view.

 Heavy metals - occupies a preferential place in the

study of sludge and its uses in agriculture, not only

because of the contaminant potential of soil - plant

system, but also the entire environment, with multiple

risks that couldn’t be overlooked.

 The effect of sludge on plants - regardless of the

cultivated plant, the application of sludge in optimal

doses, determine a qualitative improvement of the plant

nutrition and implicitly of crops, the amount of

adsorbed heavy metals is below the limit of

phytotoxicity.



Studies on the ecological use of the dewatered sludge 

from Chisinau WWTP as organic fertilizer
In the spring of

2014 were initiated

researches on use of

dewatered sludge from

Chisinau WWTP as organic

fertilizer. These researches

were performed by

specialists at experimental

lands of the Institute of

Genetics, Physiology and

Plant Protection (IGPPP)

within the Academy of

Sciences of Moldova.



Experiments conducted during the years 2014 - 2015 on the experimental fields

of the Institute of Genetics, Physiology and Plant Protection of Academy of Sciences

of Moldova, demonstrated effectiveness of dewatered sludge (from Chisinau

WWTP) as fertilizer under different crops.

The rational use of fertilizer ensure the increase of crop productivity with 20 –

46%.

Incorporation into the soil of optimal dosage, leads to the formation of

additional harvest for sunflower 211 – 461 kg, soybean 160 – 490 kg, barley 146 –

266 kg/ha in comparison with witness.

Sludge dose, t/ha Crop Harvest, kg/ha Addition to the 

witness kg/ha

Witness

Sunflower

Soybean

Barley

1069 

1126 

2164 

-

-

-

50

Sunflower

Soybean

Barley

1290 

1286 

2310 

+211 

+160 

+146 

100

Sunflower

Soybean

Barley

1360 

1616 

2430 

+301 

+490 

+266 

150 Sunflower 1530 +461 

200 Sunflower 1450 +381 

250 Sunflower 1380 +311 





Sludge composting

There is an

increasing interest in

agricultural application of

sewage sludge obtained

from wastewater treatment

plants due to possibility of

recycling of valuable

components such as organic

matter, N, P and other

plant nutrients.

Since sewage

sludge contains substantial

amounts of nitrogen and

phosphorus, it can be an

effective fertilizer

replacement for these

important nutrients.

Composting is an aerobic process of mixing

sewage sludge with agricultural byproduct

sources of carbon such as sawdust, straw

or wood chips. In the presence of oxygen,

bacteria digesting both the sewage sludge and

the plant material generate heat to kill disease -

causing microorganisms and parasites.

Maintenance of aerobic conditions with 10 to 15

percent oxygen requires bulking agents allowing

air to circulate through the fine sludge solids.



There were identified 3 main stages of the composting

process:

Sludge composting

However, in the world are practiced at least 5 composting methods:

A. passive composting (opened heaps);

B. composting on the beds, in rows or heaps, using charger for returning,

mixing and handling;

C. composting at the beds using special equipment for heap reshuffle;

D. static heap systems that are aerated using perforated pipes;

E. composting systems in container.



Heap composting

Opened composting

Composting on the beds, in rows or heaps

Sludge composting



Incineration

This means that the drying

process should take place in a

separate installation or in a

combination with an

incinerator.

Thus, for incineration is

recommended preliminary

reduction of humidity of raw

sludge and avoidance of

aerobic stabilization or aerobic

digestion, that diminishes

caloric power of material for

incineration.

In case when quality of sludge from WWTP is not suitable for

using in agriculture, WWTP should find another modalities for sludge

elimination. All types of energetic valorification, like: co-incineration

in cement factories, fuel combustion or incineration in fluidized bed

requires a sufficient sludge caloric power.



Incineration is a thermal process that burns

the sludge. Today, the most commonly used

technology is the ,,fluidized bed furnace”

(FBF). FBF are based on the principle of

fluidizing a bed of sand with hot air heated

from bottom. This technology results in the

total combustion of the sludge at a temperature

between 850 – 900 °C in the span of only a few

seconds of retention time.

Incineration



Also, the lack of an adequate legal framework on
waste incineration in Republic of Moldova (comparable
with European legislation stipulating waste incineration as
mentioned in Directive 2000/76/ EC, which refers to
incineration plants and co-incineration and sets limit
values for emissions into air and for discharges of
wastewater from treatment of residual gases) endanger
the acceptance of this technical solution by the
municipality.

The risk can be reduced, if in Republic of Moldova will
be adopted regulations in accordance with EU norms.
Also, there may be a significant public opposition.

Incineration



 Taking into consideration data presented in this thesis, results that

sludge from Chisinau WWTP can be used for soil amelioration, for

qualitative improvement of soil fertility traits as well as for raising the

quantity and quality of cereal crops which may be obtained on these soils.

 Also, researches performed worldwide indicates the possibility of

agricultural use of sludge from urban wastewater treatment, for soil

amelioration, achieved benefits include the reduction of expenses

cultures, improving soil quality and conditions for plants nutrition,

generating higher qualitatively and quantitatively harvests.

 Also, for treatment and elimination of sludge that not comply with

requirements for agricultural use, is used incineration or storage inside

the WWTP or at the greened platform for storage of domestic wastes.

CONCLUSIONS
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