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|. PROJECT DESCRIPTION

A. BACKGROUND

Municipality of Gazi Baba is located in the eastern part of the Skopje valley and in the city of
Skopje in the upper reaches of the river Vard@e municipality covers an area of 92 km2. The
diameter of the extension of the Municipality in the eesst direction is 10 km, and in the
north-south direction is 15 km. The Municipality of Gazi Baba borders the Skopje municipalities
of Butel and Caito the north, to the west with Centar and Aerodrom, to the south with Ilinden
and Petrovec and to the east with Aracinovo and Lipkovo.

Most of the municipality's territory in the central, semtbstern and southern part (65% of the
total territory) is locted in an area below arable land with several heights in the northern part of
the municipality (Gazi Baba forest park) and in the central part (Kamnik locality), as well as a
mountainous part (Skopska Crna Gora) in the eastern part of the municipathy, faiot of
which is the settlement Smilkovci.

The territory of the Municipality of Gazi Baba is characterized by a relief consisting of several
different morphological elements and shapes. The whole territory has the shape of a spacious
valley composed aivo parts: a high ridge and a low central pdhte bottom of the valley. Most

of the territory of the municipality is in the plain.

The Municipality of Gazi Baba is organized in 21 settlements with populatiorr20£22
inhabitantgby the census 2002and estimation of population in MGB in 2020 of around 76 500
inhabitants

The Municipaity of Gazi Babahas been participating in the financing of the M&SIFhe
Agreement for thtMSIP2subloanbetween the Ministry of finance and the MunicipalityGdzi
Babawason the amounbf MKD 72,000,000 The Municipality signed contractwith contractor
Hydrostroy AD Sofiafor fiConstructionof fecal vacuum sewerage with WWTP for settlement
Jurumleri, municipality of Gazi BalbbdNo. 08-994/2 on 26.02.2020and isin the amount of MKD
67,779483 The projectis currently under construction with deadline for finalization of 14
monthsand has completed over 30% of works at the moment

According to the urban audior MGB 2019adoptedby the Council of théMunicipality of Gazi
Baba settlementsSmilkovci, Viniche, Brnjarci, andldrizovo, are the lowestranked according to
the ISPItable and arenost deprived with quality of life given the underserved public services.
The decision to allocaggoverty social inclusion graatvailable funds to theillage Smilkovciis
based orthe actual situatiorwith neededecal sewagenfrastructure for those settlemengnd
most of the rural settlements in the MGB

Smilkovci village as the smallest of the above mentiordaks not haveewage systeras well
as WWTPR
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This villageis locatedlOkm fromc i t y of Sk o janjdeé daskedd thesante tewveinof

four above mentionedbut has complete technical documentation, and with this grant we will
provide sewage networkunctionality and sustainability. We have already proddgant from

the EU IPA CBCi KSi MK Program for construction of the primary collector in a village of
Smilkovci. Upgrading that with this grant from WB MSIP 2 Program we will complete entire
project in all phass and provide full functionality

Smilkovci is a settlement athe foot of the mountain slope$ Skopska Crna Gorawith a
population 0f345 inhabitantgper census of 2002 is located at an altitude of 264m. Near the
village Smilkovci are the village Cresovo at a distance of 2km, Viniche at a distance of 3 km,
Strachinci at a distance of 3.2 km, Brnjarci at a distance of 4.3 km, Stajkovci at a distance of 1.8
km and settlements Cento at a distance of 3 km

Population is active imagricultureactivities with focus to the vegetables and fruN®st of the
agricultural products are offeg i n t he Skopj eds open vegetabl
supermarkets.

This area is recognideby its qualitative and natural production of vegetables and fruits with

long tradition transferredfrom generation to generation. If we want to keep the younger
generation in this area, we need to increase the quality dilifgroviding better infrastructure

communal servicesCurrent situation in regard of wastewaters in tilkage of Smilkovci is

resolving by using the septic tanks. Having in mind that underground waters are very high, many

of these polluted wastewaters are finishing in the arable land jeopardizing the production of
vegetables and fruitdf we take into caosideration that most of those products by the open

mar kets and supermarkets finishing at the pl
muchmorea|l ar mi ng i n many directions: potential ¢t

According to theabove, the Municipal Council decided to invest in the construction of the
secondary fecal sewage network with WWEPthe village ofSmilkovci.

According the gb-loan agreemenand after signing the contract with contractor as well as
completionof UrbanAudit, theMunicipality of Gazi Babaobtained the right to receivepaverty
social inclusion grant irthe amount of MKD 1830045000 (27% from thesigned contract
amount) The daft Urban Audit for the Municipalityof Gazi Babawas presented on thg3™
MSIP Coordinative Committee meeting ®A.12.2019After completion of the Urban Audit the
Council of Municipality ofGazi BabaadoptedUrban Auditwith Decision,n009-1702/4dated
30.04.2020 TheUrban Auditdefinefour out of twenty-onesettlementassocialy undeveloped
and poor area Thoseare Smilkovci, Viniche, Brnjarci andldrizovo. Based on the available
grant funds e Council ofthe Municipality of Gazi Babawith Decision no.09-1905/7 from
29.05.2020 and decision no. 02122/4 from 30.06.2020decided that the project for
fiConstruction of thesecondary fecal sewage network with WWfbP the village ofSmilkovcif

is a priority for theMunicipality andwill be financed bypoverty social inclusion grant. The total
estimatedinvestmentcost of the p r o j cersttuctioh of thesecondary fecal sewage network
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with WWTP for the village ofSmilkovci i i equal toMKD 29,856457.86 and will be66,33%
covered bythegrant. The municipality will cefinance the remaining funds.

B. GENERAL DESCRIPTION OF THE PROJECT

The settlement of Smilkovci in the Municipality of Gazi Baba is located north of the city area of
Gazi Baba at a distance of about 8 km. The village is characterized bplailiyterrain that falls
towards the ring road of the city of Skopje. Théagk has one main street that leads to the ring
road highway and the living facilities are on both sides of the street.

With the project for fecal sewage water treatment for the village of Smilkibvciyiunicipality

of Gazi Babajn this second phase, Wi#nable the construction of the secondary fecal sewage
networkand WWTP which envisages acceptance of all wastewater from the settlement and by
treatment plant cleaned the wastewagaiding the threat of pollution for the entire area. In the
first pha® with the grant from EU IPA CBC KS - MK we are in the process obnstruction of
theprimary fecal sewage collector the settlement.

The disposal of wastewater is a major problem. In order to solve this problem, the municipality
of Gazi Baba undertdothe activities for wastewater management in this inked area and
made the necessafgyreparation for a project for construction of a sewage network and a
treatment plant in the settlement of Smilkovci.

The relevance of the project comes from the faat the location where the sewage waters will

be collected and a sewage network will be built is in one rural area where 345 people live near
the city center but they do not have access to sewage water treatment, also the main occupation
for the inhabitarg is production of agricultural products.

Residents of Smilkovci settlement do not have adequate sewage network and the sewage waters
are individually collected in the septic tanks. Underground water in the region of settlement of
Smilkovci are very highThe high underground waters in the settlement of Smilkovci and the
presence of a large number of septic tanks increase the risk of pollution of agricultural products.

This situation provides environmental harmful influences for population health byndeaki
sewage substances in the surface and underground water and at the same time endangered the
agricultural production.

For the settlement there is a project documentation &@candary fecal sewage netwaihkd
WWTP that is led in part along the main gtt@nd part in agricultural areas behind the buildings
on the lower side of the main street
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Figure 1. Graphic presentation of the secondary fecal sewage neiwwillkage Smilkovci

b i}
Source: Technical Project for construction of secondary feealage network in village SmilkovéiDOMING
JTD Radovish

Figure 2. Graphic presentation of the WWTiRvillage Smilkovci
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With this grant funds the municipalt y pl ans t o f Constructore of theke pr o

secondary fecal sewage network with WWFDIP the village ofSmilkovcio. The project hasio
negative environmental impact.

The length of thesecondary fecal sewage network j879.95mt. The capacity bthe WWTP is
a 500 equivalent residents

Figure 3: Smilkovci Area at the foot of the mountain slopes of Skopska Crna Gora

Source Database of sector for LED & ICD, MGB
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1. TECHNICAL SOLUTION

The subject of this project is the constructiorsetomlary fecal sewage network and WWTP for
the village of SmikovciThe mileageof the routestarts akm 0+000 to kml+879.95

The technical documentation for tbenstruction of secondary fecal sewage network and WWTP
in village of Smilkovcihas aechnicalnumberl372017-K from December 201 and 0682015

K from May 2020, respectively,preparedby "DOMING" JTD Radovish The submitted
documentation for construction eécondary fecal sewage netwadmplieswith the technical
requirementsandhave desigrawdit, prepared by ZIM SKOPJE AD Skopje no0292018- K

from May 2018 Also technical documentation for WWTP complies with the technical
requirements and have design audit, prepareBWRO Consulting Ltd. Skopje, no.6&80/1
from 12.11.2020.

Construction of Secondary Fecal Sewage Network

The horizontal solution of the fecal sewage is provided in accordance with the requirements of

the Investor. The technical solution envisages 10 branches of the sewerage and it is envisaged
that most of the tracks wilun on land owned by the Republic of Macedonia. In parts where it is

not possible, the tracks are run on private ldingill be processed with the expropriatiofthe

location of the WWTPThat procedure is ongoinigwe expect finalization of the projetdr
infrastructure.Along the secondary sewerage pipeliwee don ot havEortlperi vat e
locationKP 3861 and KP 3862ve already havsignedconsentgertified by notary public of all

ownes on above mentioned cadastral parddswill send you allconsents of all owners for the
mentioned cadastral parcels.

Table 1: Recapitulation of land masses

Branch Length in meters: Excavation up to 2 Excavation from 27 4
meters3 meters3
Total Branch 1 386.80 609.19 0.00
TotalBranch 2 84.30 117.10 0.00
Total Branch 3 576.45 995.99 0.11
Total Branch 4 60.00 74.80 0.00
TotalBranch 5 58.10 72.63 0.00
TotalBranch 6 247.50 1,269.93 98.12
TotalBranch 7 99.50 126.09 0.00
TotalBranch 8 204.60 270.38 0.00
Total Branch 9 111.45 158.15 0.00
Total Branch 10 51.00 72.29 0.00
TOTAL (Mm%, m3, md) 1,879.70 3,694.25 98.23

Source: Technical Project for construction of secondary fecal sewage network in village Smilko@WING
JTD Radovib
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Figure 4: Situation of location secondary fecal sewerage network (tdde, green, pink lines)
and primary collector (violet line)
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The route was withdrawn in such a way that there would be a minimum number of horizontal

violations, thus avoiding the need for too many manholes. The fecal sewage is divided into 3
(three) parts, ie. there are three spills in the fecal collector (which is the subject of another Basic
Project). Overflows are planned to be in the following manhdi¢giseonewly designed collector
reconstruction:

Manholes X (Easting) Y (Northing)
PM/RM - 28 541606.98 655145.84
PM/RM- 46 541388.43 654816.40
New RM 48 541279.12 654745.83

The longitudinal slopes of the projected fecal arms are defined acctodimgfield conditions.

The excavation is planned to be carried out in a narrow excavation with trench widths of 100cm
(at depths up to 2.0m) and 150cm (at depths above 2.0m). The excavation is planned to be
carried out with sulstructures 50% for low pssure and 50% for strong pressure, with possible
occurrence of groundwater. The bottom of the trench should be well leveled, leveled and
compacted according to the longitudinal profile. Under the pipe should be placed 10cm fine sand
as a base for the pipdext phase is the installation of the-AR1 SN10 pipe.

When digging in greenery or earthen streets, the filling should be done manually with sand up to
30cm above the upper top of the pipe, by manual compaction. Donation should be done with the
excavatednaterial, with machine compaction in layers (not larger than 30cm).

When excavating on an asphalted surface, the filling should be done manually with sand up to
30cm above the upper top of the pipe, by manual compaction. Donation should be done with
natura gravel, with machine compaction in layers (not larger than 30cm). The final part of the
coating is done with crushed stone for buffer with a layer thickness of d = 30cm, with machine
compaction of layers not exceeding 15cm. Finally, asphalting is daheBMHS 16, with a
thickness of d = 8cm. Asphalting should be performed according to all regulations and standards
for this type of work.

The designed fecal sewerage is planned to be constructed of smooth polypropylefaydnree
sewer pipes (PPIM) SN10 according to the standard EN 134762007 (Type Al) ONR
201513: 2011.

Revision manholes shafts are designed to be made of polypropylene according to the standards:
EN-135981 / 2, EN14982, EN14802. With an average height of 1.65m together with a metal
cover - heavy type (400kN) surveyed in AB board on top from the manhole (1.5x1.5x0.2m),
including preexpansion of the excavated trench and placement of 10cm thick sand under the
manhole.
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In order to control the work of the sewerage system, a total of @6&anf cascading manholes

are planned. Their location, type and size are shown in the situation and in the longitudinal
section, and coordinates of their exact location are attached.

Connecting objects in the fecal sewage network is recommended to e imanholes
themselves. Connect directly to the pipes to avoid.

In parts where the canal runs parallel to an underground infrastructure installation, before starting
work, a slit should be manually dug perpendicular to the route, which allows its exairido
be determined on the spatorizontally and vertically.

In places where it is not possible to place the shaft on the correct coordinates, it can be moved to
the side, so that the projected slope of the pipe is not disturbed.

Hydraulic technical solution of WWTP

Horizontal solution

It is planned to add another manhole with two panel closutasht+ 916.960 the planned
fecal collector. From the newly provided manhole, the collector route is directed to the pumping
station which is part of theeeatment plant-rom the pumping station, the water is pumped into
an equalization poollhe equalization pool is designed to level the peaks of the quantities
flowing into the WWTPThe water from the equalization pool is continuously pumped to the
MBBR Reactor, where the biological treatment of the wastewater takes lptanethe MBBR
Reactor, the purified water is carried through mifilters, and from there to the recipieihe
sludge line from the MBBR Reactor leads to the digester, from whichopdhe sludge is
returned as active sludge in the process, and the rest is deposited and collected The tank.
processing of sludge is not part of this process and it is proposed to take it to the nearest larger
treatment plant for its further processing
Acceptable area

Municipal wastewater treatment plants must meet the quality requirements that increase over
time, in particulaBPKs, as well as the nitrogen and ammonia levels that increase with
population growth.

The most important thing is that thestewater treatment plant meets the required standards
and has a minimal impact on the environment.

This reception area covers the arethefvillage Smilkovci in the Municipality of Gazi Baba.

The number of inhabitants of this reception area was id4&bitants (according to the 2002
Census)The number of inhabitants of this reception area has increased by the coefficient of
population growth for a period of 30 years and is 500 inhabitBatsthis reception area,
construction of a WWTP MBBR 500is envisaged, where thdry landin the village appears as
a recipient.

10



Crude wastewater is intended to have a minimum of fats and oils, because facilities that
produce large amounts of fats and oils are required to install separators at the place where they

are formed.

Characteristics of wastewater

The characteristics of the wastewater are in accordance with the data of the wastewater treatment

literature.The valuesare adopted for water supply norm 06©1501/z/ d
Wastewater source: Sanitary stewater from residential areas.

Basic characteristics of waste water:

High content of suspended solids

High content of organic matter

High content of microbiological activities
Fat and oil contenhax.50 mg / |

=A =4 =4 =
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A typical composition of sanitarfecal wasewater is given in the following table:
Table 2: Characteristics of communal watesiccording to literature

Parameter Concentratioomg / |
Boundaries Typically
Physically
Dry matter- total 300-1200 700
Easily precipitated particles 100- 400 220
Suspended particlesolatile 70-300 150
Dissolved ingredientstotal 250- 850 500
Dissolved ingredientsvolatile 100- 300 150
Chemical
BPK 5 100- 400 250
HPK 200- 1000 500
TOC 100- 400 250
Nitrogen
Total 15-90 40
Organic 5-40 25
Ammonia 10-50 25
Phosphorus
Total 5-20 12

11
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Organic 1-5 2

Inorganic 5-15 10
pH 7-75 7.0
Calcium 30-50 40
Chlorides 30-85 50
Sulfates 20-60 40

Quality of purified water

With the construction of the municipal wastewater system and WAWNBBR 500, thetreatment plant

will be intended for treatment of municipal wastewater, without load with industrial water, due to which
the required quality of the effluent should meet the stasdBmdthe effluent, given ithe EU Urban
Wastewater Directive (91/271EEC, 98/15 EC), for sensitive areas

Table 3: Comparative parameters with the required degree of purification

Parameter Expected concentration in Emission limit values Rgguirgd degree of
wastewater purification- PSP (%)

pH 7.0 6.5-9.0 /
Temperature / 30 /
Suspended substances 367 35 90.5%
Residue / 0.3 /
HPC 800 125 84.3%
BOD5 400 25 93.8%
Total fats and oils 120 20 83.3%
Total chlorine 0 0.4 0%
Total nitrogen 70 10 85.7%
Ammonium nitrogen 40 10 75%
Total phosphorus 16 2 87.5%

NOTE: In the given legislation, total and ammonitogen must be equalotal Nitrogen: Organic N +
NH4-N + NO3N + NO2N. This would mean that the mineralization of organic matter is caeatple
played out (TKN would be 0), and inorganic nitrogen would not be present at all, which is impossible.
Nominal inlet water temperaturenin.+ 12 C, Average for the yearl7 C, max.+ 20 C. Nominal
ambient air temperaturenin. - 10 C, max.+ 28 C. In order to achieve the limit values, it is necessary to
separate the atmospheric from the fecal sewage and to bring only fecal wastewater to the plant.

The treatment plant is designexspecting the Rulebook on the conditions, manner andJahiesof the
emission for wastewater discharge after their treatment, the manner of their calculation, taking into
account the special requirements for protection of protection zones (OFazafte of RM no. 81/ 11).

12
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The method of monitoringhe treated water coming out of the WWTP should be of occasional

nature Because it is a small WWTP, monitoring should be performed by periodically sampling the
treated water from the outlet pipe after the microfiltration tank by an accredited water quality testi
laboratory.

Recipient

The recipient is a channel with a small amount of water, which is filled during torrentialGaias. that

the maximum daily amount of water isMt1/ s and is a very small amoumtdthe recipient will have

no problem receivig it.

Wastewater from atmospheric waters, according to the total area of the site of about 500 m? and the
average annual rainfall of 515 mm, will pour about 258 m3 of water at the site, of which 42% or about 108
m3 per year remain as wastewater ( presuyhalhich after open channels flows out of the site.

Close to village of Smil koveci I's natur al dr a
lake which collect the atmospheric waters from erosive segments of mountain Skopska Crna
Gora. During thesinking of atmospheric waters with polluted ground waters from septic tanks in

the village there is a real problem of exposing above mentioned lakes with polluted waters.
Therefore, more than important is construction of WWTP system for collection amthérg of
wastewaters, to avoid a lot of negative consequences for the sensitive zones on discharge of
urban waters with impact to the inhabitants, life environment and agricultural economy of the
village and wider area.

According theMacedoniarregulation for collection, treatment and dischargiewastewaters which is
harmonized with EU regulation, for the sensitive recipients there is legal requesedtment of
wastewaters by the Law for waters atite rulebook on the criteria for determining th@e® sensitive to
urban wastewater discharge. More you can find in:

1 Law of waters, article 79qwastewater dischargeprticle 103 (zones sensitive on
discharge of urban wastewateas)icle 110 (permit for wastewater discharge) and article
114 (Drainage, dtection and treatment of urban wastewatéiQfficial Gazette of RM"

No. 87/08, 6/09, 161/09, 83/10, 51/11, 44/12, 23/13, 163/13, 180/14, 146 / 15 and 52/16)

o Transposed directive: 91/271 / EC,

0 Rulebook on the criteria for determining the zones sensitivairban wastewater
discharge ("Official Gazette of RM" no. 130/201&hd harmonized with Directive
91/271 | EEG Urban Waste Water Directiy@rticle 4 paragraph 1 and 2:

(1) The zones are determined as sensitive to the discharge of urban wasteweseh for
water body separately according to the following criteria:

- Eutrophication of the water body, where the natural surface freshwater body, or other
freshwater body will be considered eutrophic when it contains a concentration of total
nitrogen highethan 15 mg / |, ie contains a concentration of total phosphorus more than
2 mg / | or other nutrient, or there is a danger of reaching such a concentration in the

13
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future, ie there is a danger of it becoming eutrophic in the future if no protective nseasure
are taken to control the discharge of urban wastewater into the natural surface freshwater
body, ie no measures are taken to control of the nutrient content of the effluent discharged
into the water body from purified or untreated urban wastewater;
- Water consumption by humans, where the areas of surface water bodies are intended for
pumping water for human consumption, which contain a concentration of nitrate higher
than 50mg / |, or there is a risk of reaching such a concentration in the future if no
protective measures are taken; and
- Pollution of urban wastewater, due to the quality of urban wastewater discharged from
settlements with more than 2000 ER. more than biological or secondary purification is
needed in order not to disturb the quality & Hurface water body.
(2) When determining the nutrient or nutrient and its concentration referred to in
paragraph (1) item 1 of this Article, which leads or may in the future lead to a danger of
eutrophication of the surface water body, ie when consiglevirich nutrient, ie nutrient
should be reduced with additional purification, should be take into account whether
surface freshwater bodies (eg lake and reservoir or enclosed bay) known to have poor
water exchange as a recipient of the discharged urbaewatsr are known to have poor
nutrient exchange, which may result in nutrient accumulation. Nutrient is phosphate and
nitrate with their compounds that can appear in water.

The treated water from the WWTP is discharged directly intehl@nelrecipient andwill provide long
T term protection of the wider sensitive zone of village of Smilkovci.

Quantities of wastewater

For the given scope of work, the amount of water derives from the estimate of equivalent residents
who will use the treatment plant inthe end of the exploitation periodverage daily water consumption
per equivalent inhabitant (El) is 150day / inh.

The number of inhabitants of this reception area is 500 inhabi@mnstruction of WWTP-
MBBR 500is envisaged for this receptianea.

The quality of the treated water should meet the physicaemical standards for discharge into a
channel.

Based on the hydraulic calculations, thalraulic dimensioning of the WWTP was performed,
according to the following input parameters, n@mbf inhabitants and water supply norm, which are the
basic input parameters required for the dimensioning of the treatment plants.

The number of inhabitants WWTP590 E.l.equivalent inhabitants.

Water supply norm, actually drainage norn®i3 = 150 (I/ day / inh).
NEk.Qo

Hydraulic sizing of WWTP:qer = Zacoss 0.868l/s,
24
Ko=—=24
Average hourly wastewater flow: 10 Ko = 2,4,

Coefficient of daily unevennes@j:rnm"f den = qsr [den* Ko(l /sek) = 2,08/s

Due to infiltration and unforeseen connections from the gutters of the buildings, it is planned to increase
the relevant amount for sizing the buildings by 2 tinfdss gives:

14
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q(h) =4,16/s

Q@ sr jden = 86400
Wden = = 75(m3/ den)
1000

Drainage norm for daily water consumption per equivalent inhabitant Qo = 150 l/day, it is necessary to
incorporate a modular system container type of treatment plant with a totaltgapiacip to 500
equivalent inhabitants which operates on the principle of MBBR technology.

Technical parameters of WWTP

The treatment plant consists of one AB pumping station, one AB wastewater collection tank and
oneMBBR reactor.

The pumping stationis connected to the tank and consists of 2 (two) submersible pumps (one active and
one active reserve for the equalizing tankpch pump has a separate pressure pipe to the first chamber
of the equalization tank.he pump station should be accompanied loglzinet with a control meter, the
possibility of manual and automatic operatidhe automation should be related to the level of probes to
control the operation of the pumps.

The pumps have the following characteristics

Q=4.141/s

H=15m

Thetanks are equipped with pumps for dosing raw wastewater to the central treatment plant.

The central treatment plant is a container type and is placed on a concrete slab.

Wastewater treatment plant with a treatment capacity750f®/ day (500EC) is in
modularpackagingThe station must udeo-stage MBBR technology (biereactor with movable
bearing) (high and medium load) designed for optimal high load organic,laad production speed of
mil <75 kg / dayThe energy consumption of the station should bg tlean 0.95 kWh / m3 for 1m3 of
treated waterdn addition, the station should be FULLY INSTALLED ONLY ON OMEOBILE
STRUCTUREthat includes a screening system, biological reactors, decanter and control chidmber.
complete station should be covered wihefabricated profiled aluminum plates and treddese
features allow easy movement and relocation of the systgnificantly reducénstallation spacand
visual impact, and the device can be transported in a container or truck with a platfertdBBR
system is a flexible solution due to its stability in flow variations and load changdact,
reactorgheysystemcan be recharged from 30%70%by volumeof thebio carriers, wherebythe
adjustment othe volume obio- carriersand aeration suffient to deal with such variations

Produced purified waste water haedulfill the minimum criteria for discharge into water courses on
organic, physical and microbiological parameters laid down in Directive 91/271 / EEC, applicable in
Macedonia (qualy of output water BOD <25 mg /|, COD <125 mg /|, TSS <60 mg / | and inlet water
quality BOD <400 mg /I, COD <1000 mg /I, TSS <400 mg / ), taking into account biodegradable urban
wastewaterln addition the system should have a guaranteed purificatfect higher than 90%
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The device must be robust, compact and modular, made in accordance with EU norms and be CE
certified. Fully tested in factory (hydraulic and electrical tests, leak check, automation ...) according to the
standards of the qualithanagement systerm addition, the systershould beprovided with a plugn
solution foreasy and direct installation.

The device includes the following components:

Power pumps: two (2) submersible drainage sump pumps, made of stainless steel A / INPXIspn

system that allows the passage of free solids up to 50 mm, motor insulation of class F (F) and IP68 (IP68)
protection, high efficiency IE3 (IE3), automatic connection system with fastening mechanism and
simplified operationThe pumps should bd seufficient flow and pressure to ensure a stable and constant
flow through the station and a recirculation flow that returns to the homogenization tank which enables
continuous and efficient mixing of raw wat®umps to be installed in the homogenizatiamk.

The station must have an automatic wastewater mixing and homogenization system and a flow regulation
system

Biological reactors for high and medium loads placed on a frame made of profiles, coated with sheet
metal made of carbon steel with aclness of 5 mm, the complete station in which the reactors are
located must be thermally insulated with an insulation thickness of 40 mm, bioreactors in the system
should be covered with prefabricated profiled aluminum plates and treads, the inner etirfaee
reactors and the system should be coated with epoxy coating of 200 microns and 3 layers of outer
polyurethane coating (pi@brasive cleaning of the metal surface, before coating of epoxy and
polyurethaneenamel) The system should have prefabricatatbminum covers, including reactor
inspection shafts, and tank drain valves

The reactors should be filled with 70% volumebad-carriers , made of high density polyethylene with a
diameter of 25 mm and a thickness of 1.1 mm for the development ofongarosms with an area af
least 4800 m2 in one cubic meter.

Biological reactors to include axygenation systentonsisting of two (2) blowers, made of cast
aluminum, motor insulation of class F and IP55 protection, high efficiency IE2, integratedhlthe
protector, used for plants with variable speed, as needed

The air distribution system should be solvedith stainless steel pipes connected to the blowers, a
system for selfegulation of pressure and flow to allow homogeneous diffusion, the sghizud allow
oxygen to be injected efficiently into the liquid to obtain optimal control of oxygen concentration in the
treated volume

Lamellar conical decanter (storage container) placed on a frame made of profiles, coated with sheet
metal made of céon steel with a thickness of 5 mm, thermally insulated with an insulation thickness of
40 mm, the decanter in the system should be covered with mowntmgntling profiled aluminum
platesthe inner surface of the decanter in the system should be ocwmiitedn epoxy coating of 200
microns and 3 layers of external polyurethane coating (previously make an abrasive cleaning of the metal
surface, before coating with epoxy and polyurethane enaii)system should have prefabricated
aluminum covers and artk drain valve
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The system should havdanellar purifier made of PVC, with a specific area ®25 m2 / m3 and a
sloping plate at an angle of 60 ° to improve the separation of the sludge

Within the station there should be iategrated machine raom that will be soundproofed and ventilated
and in which will be placed both blowers and the pump for removing sludge from the station.

The microfiltration system of the treated wastewater with a capacityp®fom 3 /day is placed in a
special control catainer together with the flocculant and chlorine dosing systems.

F ilterska station with a capacity 62, 5m3 / day for an additional tertiary treatment water after filling
with microfiltration with multilayer filter of 1,3 mm minerals with the folloimg composition Al203
(2,21%), TiO2 ( 0,87%, K20 (0.10%), Fe203 (0.41%), NaO (0.25%), SiO2 (96.10%), Na20
(0.06%).The filter material must have a specific weight of 2200 kg / m3, volume weight 800 kg / m3,
absorption power 222%, fire resistance (SCPZB0%, thermal stability up to 1200 ° C, moisture content
up to 10%, whiteness in ratio of barium sulfate 70%, pordsit§9%, specific pore volume 0.098 m3 / kg

x 102. The bidder must submit a report on the physical and chemical characteristicsiibéitmaaterial
prepared by an accredited laboratory to prove the above quality.

The system must include two independent flocculant and chlorine dosing syBtenfilmcculant dosing
system(a substance that improves the collection of particles, and isingbé wastewater treatment
process)s used to improve the decantation of sludge (separation of-imatduble substances that are
made up of coarser particles ), consisting of one (1) peristaltic automatic dosing pump with a flow rate of
4-81 / hat apressure of A2 bar, IP65 protection, one (1) 50L polyethylene tank and one (1) mixing
system

The chlorine dosing systenis used for water disinfection after the microfiltration process and it consists
of one (1) peristaltic automatic dosing pump wétlow of 481 / hat a pressure of-22 bar, IP65
protection, one (1) 50L polyethylene tank and one (1) mixing system

The station must havee sludge extraction systemwvhich will be located in the machine room and which
will integrate one (1) sludge slge removal pump, made of stainless steel A / INOX, with eccentrically
threaded rotor, motor insulation of class F (F) and IP68 (IP68) protection, high efficiency IE3 (IE3),
included automatic connection system with fastening mechanism and maintenaeoe tepdt allows
servicing of the pump without the need to disassemble it

Thesludge storagesystemshould be made of a steel tank that will be supplied with diffusers and a
compressor station with an acoustic housing as an integrallpartnner surfacef the tank should be
coated with an epoxy coating of 350 microns and 3 layers of outer polyurethane coatiarggiee
cleaning of the metal surface, before coating with epoxy and polyurethane effdmealhntire installation

in the system should beegormed with stainless steel pipes, whereby the sludge storage tank should be
with an integrated transparent vertical wall for visual control of the amount of sludgdlive isludge
storage system must have a liquid overflow connection that will beectethto the pump station and a
sludge drain valve at the bottom of the tank to connect the tank to a vacuum pump from a mobile vehicle
to transport sludgd.he system should have an assentidassembly opening that will provide easy
access to the inside the tank in the process of cleaning and maintenance, including an opening for bio
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gas that will be led through the pipeline to the odor regulation sySteenreservoir should also be
connected to the externstiafts to drain excess fluid through a fipipe.The sludge from the pool is
occasionally transported by an external acceptance tank.

The system should have a control containghat houses the microfiltration system of the purified water
with a capacity of 52.5 m3 / dayhe management and autdina system, the dosing and voltage
regulation systemdghe container must be thermally insulated with insulation thickness of 80mm
mounted on frame profilesith one( 1) doorsandaccess included locking system.

Flow regulator and flow meter, consistiig of one (1) electromagnetic flow meter without mobile part,
with signal 420 mA, PN1616 and maxT° 80°C, IP65 protection, for fast measurement and completely
purified flow water.Level switches included for start / stop operation and protection of@teathanical
equipment

Electrical cabinetmade of carbon steel with ambrrosion coating, transformer, switches, RCD
protection, starters, relays and contactors, swif€lswitches and switcbff button, accessories and
cables required for proper iadiation according to standards

Voltagecontrol system - microcontrolled and fully automated thrpbase static voltage regulator
without mechanical parts with bypass, with integrated electronic overload protection, with LCD display
of inputoutput voltage, with 220V + 1% sensitivity of output voltage, with voltage regulation speed of
500V / sec, with operating frequency 50Hz + 5%, IP 54, IEEE 587, DIN 40040, FCC part 15 class B, EN
500911, EN 500912

System for regulating the emission of odorskombiniran control system with emission of odors through
the air treatment chemical and biological procedures with a capadity @m3 / hour 300m3 / houtthe
system should be equipped with oxidants for aromatic substances, to increase the axidatitbon
potential and to prevent the chemical reduction of sulfdtes filter must be installed in a stainless steel
housing made of special materials resistant to chemicals and atmospheric influences.

The management and automation systenmcludes PLC and HMI tach panel, with special monitoring
software, history record, alarms and warnings and automatic control of power pumps, sludge pump,
oxygenation system control, with communication protocol up to central management system.

The plant is automated and operateithout supervisionThe operator should occasionally add the
necessary chemicals (polymers) needed to thicken the sludge.

SOURCE: Sanitary wastewaterwastewater that comes from residential areas.
Basic features:

1 High content of suspended solids

1 High content of organic matter

1 High content of microbiological activities

1 Fat and oil contentnax.50 mg / |
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TECHNICAL DESCRIPTIONFORPERFORMANCEOFELECTRICAL INSTALLATIONS FOR
PUMPWATER STATION

In general
Due to the inappropriate treatment of wastewatehévillage.Smilkovci, Municipality
of GaziBaba a system of wastewater treatment plant is being introduced.

The treatment plant system consists of:
I Technological equipment
1 Submersible drainage sump pump

In order for the wastewatdreatment system to function, it is necessary to bring an EE
power supply to the equipment of the wastewater system.

ELECTRICITY POWER SUPPLY (EE).

The connection of the facility to the distribution network will be done in accordance with the
energy cosent issued by thaectricitysupply operatofEVN Macedonia), and is the
responsibility of the Investor.

The operator will provide a measuring point that will set electric meteubstation for
distribution of electricityDue to the fact that the estalocation of the metering switchboard

is not defined, the supply voltage cable is not part of the préjdwn determining the type

and cross section of the supply voltage cable, the conditions for mechanical protection, the
load condition and the coritin for permissible% voltage drop must be met.

The maximum connection power of the object &,B 7 kW of which 5kW for intervention
needs of the system (thrpbase and singlphase socket located in the GRT closet.

The protection of the power cablg the distribution operator should provide for selective
protection.

ELECTROENERGY DEVELOPMENT

As a connection point for electricity for the needs of treatrplamtt, it is planned to install a
Main Distribution Board (MDB). Thenain switchboardMDB) provides a statement for the
switchboard of RTO technological equipment.

The wardrobe also provides outlets for siAgi@se and threghase sockets for general
purposes (switching on portable lights, connecting appliances in case of interventions,
repairs servicing of the device, etc.).

Also in (MDB) is provided theequipment from the automation for the fecal pumps from the
pumping station and the automation for the synchronization of the wastewater level in the
pool with the operation of the fecal pumps
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A cathode drain will be installed at the entrance to dsaiges oatmospheric origin. A
threepole low voltage compact circuit brealkdA will be installed at the input

Furthermore, each of the leads will be protected by circuit breakers withpginepaate
feature. The MDB junction substation for distribution of electricity will be for external
mounting attached to a concretab withdegree of protection IP6®&penings are provided

on the lower side of the substation for the introduction of pbhever cables from the
MRT , RTO, the power cables for the pumps in the pumping station, and the signal cables
for the UV probes in the pumping station and the pool.

The location of théIDB is given on the basis of the power distribution. If certainnges
occur during the construction of the building, the location of the substation can be changed
in consultation with thelesigner andupervising engineers and a record can be made.

It is envisaged that the EE power supplyhe systenequipmentwill be brought from MDB

to RTO.The power cable for RTO is type: NYY05x6SW. For the needs of the system, in
addition to the technological equipment, two submersible pumps for fecal water are
envisaged, which would work alternately with each subsequent ceomigy.

Power cord for three phase pumps witlmput power mode3,2kW type: HO7RNFO7G1,
5 SW. Three of the lines in the power cable are for thermal protection of the pump motor.

GRT's newly designed installed power is:
P=k*Pi=Kk*Pg=0,91*21.98 = 19.99 kW, where:

This power includes the power fraRTO (power from the switchboard for technological
equipment), the power from both fecal pumps as well as the power for intervention needs.

In drawing no3 in the project is a table withe installed and maximum simultaneous need
of the building.

Electrical installation$or signal cables

Formanagement of on / offie pumpn the pump statioprovided signaling probe¥he
signal cable for UV probes is typ&l07RN-F 05G1SW.

Pumps though appropriate elements of automation are protected from overload, below and
above voltage protection and lack of phase.

The power cables and tkignalcabledfor the probesre routed in a protective metal pipe
F100mm and F5hm at the entrance froniné concretslab to theMDB, andthenfrom the

MDB to the manhole and undére manholglateare led in a protective PViabse. In the

trench next to the slab the power cables for the pumps and the signal cables for the probes
areroutedin HDPESO.

In the manhole the power cablasd the signatablesarepartfreely hangingoart in a
protectiveHDPES50hose
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The probes are mounted at a heiggibw the concrete slab of the manhatéeshown in the
graphic section

For everything that is not provided in ghiechnical description to apply the existing MK
regulations that are attached.

TECHNOLOGICAL FUNCTIONING OF AUTOMATICS

Turn on / off MDB, automation

TurningtheMDB on and offis performed by the QO curred0 A switch.The on and off of the
automatis is provided by switch SO.

Starting / switching off pump units

Due to the difficult operating mode and in order to avoid excessive starting camdniis order to
prolong the mechanical life of the pumpsoftstarters arprovided. A separate sofstarter is provided
for each pump unitSS1, SS2.

Single switche§landS2enable automatic and manual operation of the pumps.

By switching on the single switches 84dS 2, depending on the condition of the fecal water level,
therelay for automatic ration of the pumps through their output relays-{85 2 5-28) gives a condition
signal and turns on / off the NO contact (), contact (2 5-28). Command voltage from the leved
fecal waters (via signal derived frddV probes and relay rotation josimultaneous operation of the
pump units run command voltagemmand internal circuit sefitarter CL1 and CL2aVNhen CL1
establish command voltage corresponding auxiliary R2& contacts are switched on and thus the soft
starter can be switched on.

In our case, it is planned to empty the pumping station with two pufinespumps will operate
alternately every hour of continuous operation.

However, if the fecal water level rises, it is possible to operate both pumps at the same time.

The pumps are startethd switched off by two pairs of UV probes, whimmvertthe fecal water level
through theSPDTrelays into an active or passive signal to turn on or off one of the pumps.

If there is a quantity of fecal water to enable continuous operation of 6 Hmnmghte relay for rotation of
operation of the pumps through its outlehtacts turns off the working pump and turns on the pump
which is in a state of pause.

This rotation is repeated every 6 hours.
When the fecal level is at its maximum level an alagna is activated.

With the inclusion of KlandK 2 contactorghrough their contacts 1,3,5 or 2,4,6 Soft Starters put under
tension.The soft starter limits thstartingcurrent ofthepump generators, thus their starting torque is
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shorter, thus reducinge initial mechanical shocks (extending the life of the pump and, consequently, the
pump motor).

By switching on the contactors KihdK 2, thegreen signal lights "M " and"H 6 " give a signal that the
soft starter is energized and thus the pumpahtl™ 2" are working. The total operating time of each
pump is monitored by voltage meters that receive voltage when contactors K1 and K2 are live.

Derivatives TL1, TL2 are provided for remote future switching on and off of the soft stdderfor
monitoring in the soft starter there is a statement of the status signal through the contact (R1A, R1C,
R1B).

When the fecal watdevelis below the levebf the UV probes for a minimum level, the pumps will turn
off properly because the controller througk thutput relays interrupts the control chain of the respective

pump.

To prevent the operation of the pumps when the wastewater level is at the maximum level in the pool, a
UV probe gives a condition signal for the maximum level in the pool.

For reactivaion of the pumps, a UV probe for low level of fecal water in the pool is provided.

The signals of the UV probes from the signé2@ma,are converted into a corresponding signal with
the SPDTrelays.

Adjust probes for condition level

Providedit UV probes the possibility of adjusting the distance sensitiVibey are adjusted to respond to
the corresponding technological needs.

PROTECTIVE MEASURES

In general

A TT protection system is envisaged, ie the system has its own grounding.

It is envisaged ptective earth consisting of galvanized strip laid in the earth trench @gth
and a width 0,4m.

The graphic part shows the grounding connections.

To avoid excessive contact voltage, the potential is equalized in such a way that all metal parts of
the echnological and other equipment are connected with an earth strip type MKSWNE%.
FeZn25x4mm2.The joints of the potential equalizing strip with the grounding system are made
galvanic and with joints type Fe Zn MKS NB36.

The highest point of theystem is the container housing connected to the MKS NB4 strip
grounding systen®01Ci Fe Zn25x4mm2.To accept atmospheric discharges, the strip is placed
at least 0.5 m above the highest point of the systém.track is routed externally along the
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container with track holders to the grounding syst&ime couplings for the grounding system are
made galvanic and with couplings type Fe Zn MKS N&2b.

Automatic fuses for protection of equipment and power cableglsosgrovided

To protect the equipméfrom surges from the power supply network, a surge arrester is provided
which is built into theMDB .The general technical regulations for electrical installations are
attached.For everything that is not provided by the technical description, the ctortris
instructed to apply the positive MK technical regulations.

TECHNICAL DESCRIPTION OF LIGHTNING PROTECTION
A classic lightning protection installation with the formation of a Faraday cage is envisaged for
the building.

Lightning protection must meéte following main requirements:

a) To accept the thunderbolt

b) Tosafely transmit the energy of the thunder to the ground
c¢) Blow up this energy in the grounding system

d) Join all grounded points together

e) To protect the electric engy assemblies

f) To protect low voltage telecommunication currents

a) The most critical points exposéallightning are the roof surface of the building, because they are
made of conductive material, they must be well galvanic connected etovertical receiving
lines.Acceptable lines of metal galvanized stainless steel type P 25X4 MKS NB.4.901C are
provided.These receiving lines lead to the measuring boxes and then to the probesounting along
theshortest possible rout€éhe locatios of the measuring boxes are given in the sketch for lightning
protection.The measurement boxes are mounted at a height 1.50 m starting from ,|&&lAlso, all

metal parts of the structure should be well galvanic connected to the receiving lines.

b) Thereceiving linesare connected with galvanized stainless steel tape type P 25X4
MKS.NB4.901C laid horizontally along the roof structure as given in the sketch.

c)Horizontally  laid  galvanized  stainless steel tape type P 25X4
MKS.NB4.901C are associated with drainage ducts are galvanized strip type stainless P
25X4 MKS.NB4.901CThe horizontal and oblique lines are connected with standardized
connectors type Fe Zn strijrip MKS.NB4. 936.

d) From the measuring boxé&x control of thegrounding resistance the receiving line
continues to the protective groundinGood contact of the receiving lines and protective
grounding is very important.

This ensures safe transfer of lightning energy to the ground and its distribution in the
ground system.

e) To measure the ground resistance after the completion of the installation of the lightning
protection.To leave in writing to the investor a document on the value of lightning
resistance groundingrhe value of the lightning protection graling resistance must
notexceedlO e .
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Justification for investment

The water from the households is discharged untreated directly into the recipient which is dry
natur al channel . According to the state regul
category when we want ttischarge the water above the ground like in this case which is clearly
indicated in the elaborate for preserving the environment. The state regulation is related to the
following:

1 Law of waters, article 79Qwastewater discharge), article 103 (zones $gasion
discharge of urban wastewaters) article 110 (permit for wastewater discharge) and article
114 (Drainage, collection and treatment of urban wastew#tefficial Gazette of RM"

No. 87/08, 6/09, 161/09, 83/10, 51/11, 44/12, 23/13, 163/13, 18Q164,16 and 52/16)

0 Transposed directive: 91/271 / EC,
0 Rulebook on the criteria for determining the zones sensitive to urban wastewater
discharge ("Official Gazette of RM" no. 130/2011) and harmonized with Directive
91/271 | EEG Urban Waste Water Direcey Article 4 paragraph 1 and 2
1 Law on communal activities, article 16 point 1 (Official Gazette of RM no. 95/2012)

o According this | aw Aan owner of constru
is obligated to connect to the communal infrastructure.

If we take into account that the primary collector in Smilkovci is already under construction, we
cannot consider other model or to remain with the septic tanks. The primary collector is funded
over the European fund EUIPA T CBC1 MK T KS, by contract forEU Grant with technical

no. 2019/414194 and our archive no. &2137/1 from 24.12.2020.

Figure6: Septic tank in front of arable land in the area of
village Smilkovci

Figureb: Septic Tank in Figure7: Irrigation wells close to
smikovci septic tankn village Smikovci

Source Database of the sector for LED in MGB, 2021
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Also, septic tanks which are not waterproof causes a groundwater polhitiofthe houses in

the village of Smilkovci has a septic tank. The septic tank has a mixtuckeofiical and
biological pathogen organisms. Almost every of the houses in the village have a small irrigation
wells, which some of the village households have used it as a drinking water. Because the septic
tanks are not waterproafauses a groundwater pollutiomlgng into the irrigation wells and

wells for drinking water And the water of the irrigation wells mostly has been used for the
necessity of the agricultural production.

The above mentioned has a huge impact to the production of the early vegetagearntlral
products. The area of Smilkovci is well known agricultural region, and many of the producers
have offer their productionin the open markets artd theretail market chains in the city of
Skopje. The consequences could be huge with the imp#te people health anisnpact to the

area of Smilkovci life environment.

Al s o, close to village of Smil kovci i s nat u
Stajkovcids | ake which <collect the atmospher
Skopska Crna Gora. During the sinking of atmospheric waters with polluted ground waters from
septic tanks in the village there is a real problem of exposing aboveonathtiakes with

polluted waters. Therefore, more than important is constructi®\Wi P system for collection

and treatment ofvastewaters, to avoid a lot of negative consequences for the inhabitants, life
environment andgriculturaleconomy of the village.
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Figure 8 Communication Map 1 : 200.000, Waste Water Treatment Plant
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This problemwas already clarified and elaborated in the documents and ecological studies for

this region.
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Future system operator (Utility)

The utility operator responsible for rural area of the municipality of Gazi Baba, JKP Gazi Baba
2007 will be responsible for the futur@anaging and maintaining of tNéWTP in the village of
Smilkovci.

Table 4: Balance Sheet of JKP Gazi Baba 20dihancial year 2019
. FfFyOS {KSSG 2F WYt DIFETA .Fo6l wWnan
2019 in EU

No. ltem 2019 in MKD 1EUR=615 MKD
1 Assets 23,203,828.00 377,298.0(
2 Equipment 8,645,476.00 140,577.0(
3 Current Assets 14,558,352 236,721.0(
4 Liabilities 23,203,828.00 377,298.0(
5 Current Liabilties 16,369,731.00 266,174.0(
6 Short-term liabilties 6,834,097.00 111,124.0¢

Source JKP Gazi Baba 2007, 2019

Table 5: Income statememtf JKP Gazi Baba 2007financial year 2019
Lyo2yYS adardisSySyd 2F¥ wyt DFETA . Fo6lF H
2019 in EU

No. Item 2019 in MKD 1EUR=61,5 MKD
1 Incomes 43,286,516.00 703,84¢
2 Incomes of sales 21,875,269.00 355,69t
3 Income from premiums, subsidies, donation 21.379.938.00 347,641
and grants
4 Financial income 31,309.00 509
5 Expenses 43,286,516.00 703,84¢
6 Operating expenses 36,160,341.00 587,973
7 Net Income 7,126,175.00 115,873

Source JKP GaziBaba 2007, 2019

The utility public company JKP Gazi Baba 2007 is operational relatively short period of time,
only 12 years, and in this period have increase its human, technical and financial capacities. The
company is responsible only for managing araintaining the communal infrastructure in the

rural territory of the municipality of Gazi Baba.

In company there are 57 employees with full time engagenwénivhich 7 are responsible
directly for the communal infrastructurevater supply systems, seweeagystems and WWTP.

Its financial condition is relatively stable and with positive financial working. As you can see
from the above tables for their balance of sheet and Income statement for 2019 consolidated
financial year, the JKP Gazi Baba 2007 is aohidet income of 120,000 EUR.
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Also for the current 2021 budget year the MGB is planning to provide capital subsidiary transfer

to JKP Gazi Baba 2007 of almost 200,000.00 EUR for new equipment. It is in direction to
increase the operational productivitffi@ency and effectiveness of tll&KP Gazi Baba 2007.

Currently, JKP Gazi Baba 2007 is directly involved in the implementation of very complex
project financed with o lending subdoan from WBprocessetby the Ministry of finance othe
Republic of Norh Macedonia in value of 1,12 million euros. The current project is in process of
construction finalization and the only one in Macedonia in the segment of vacuum fecal
sewerage with vacuum station and WWTP with MBBR technology. The employees from JKP
GaziBaba are directly involvedh training for proper operating and maintaining of MBBR
technology of WWTP in that projecExperience and knowledge acquiring by the employees
from JKP Gazi Baba 2007 during that training process will appropriately pdgitafiect in the
following project in village of Smilkovci.

Previous experience of the staff is not required because for any systerrhéwotkaining is
predicted. There is no such a communal enterprise in which the people know in advance to
operate withvarious kinds of WWTP systems. The training session is often performed before
taking-over procedure between the contractor and the client. The deliverer of the system will
provide such a documents before approval of the system by the supervisor.

The commual tax will be adjusted in order to provide a proper maintaining of the system for the
households which are connected on the netwlinkugh in this case it is a subject of regulation
by the State Commission for energy and water regulation.

National Legarequirements for WWTP

National legal requirements for level of WWT are precisely described in the law for preserving
the waters and the quality of the discharged water and the categorization of the recipients
whatever is applicable is described in thei€df Gazette of RN Macedon&nd harmonized

with EU regulationas follows as:

Table 6: Macedonian regulation for WW and WWTP and correlation with EU regulation

No. Macedonian regulations EU regulation
1 Law on Construction (Official Gazette of RM no. 130/09, 124/10,
18/11, 36/11, 54/11, 13/12, 144/12 and 25/13)
Transposed directive: RDV - 2000/60
5 Law on Waters ("Official Gazette of RM" No. 87/08, 6/09, 161/09, / EC, 76/160/ EC, 91/676 / EC,
83/10, 51/11, 44/12, 23/13, 163/13, 180/14, 146 / 15 and 52/16) 98/83/EC, 91/271 / EC, 76/464 /

EC, 75/440 / EC

Law on Environment ("Official Gazette of the Republic of Macedonia"
3 No. 53/2005, 81/2005, 24/2007, 159/2008, 83/2009, 48/2010,
124/2010, 51/2011 and 123/2012)

Law on Drinking Water Supply and Drainage of Urban Wastewater -
4 ("Official Gazette of RM" no. 68/2004, 28/2006, 16/2007, 103/2008,
17/2011, 54/2011)

Law on Waste Management ("Official Gazette of the Republic of
Macedonia" No. 68 / 2004,71 / 2004, 107/2007, 102/2008, 124/2010,
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51/2011, 123/2012, 147/2013, 163/2013)

Law on Packaging and Packaging Waste Management ("Official

calculation, taking into account the special requirements for protection

6 | Gazette of RM" no. 161/2009, 163/2013)
RULEBOOKS

1 Rulebook on the criteria for determining the zones sensitive to urban harmonized with Directive 91/271 /
wastewater discharge ("Official Gazette of RM" no. 130/2011) EEC - Urban Waste Water Directive
Rulebook on the methodology, reference measurement methods,

2 manner and parameters of wastewater monitoring, including sludge harmonized with Directive 91/271 /
from urban wastewater treatment ("Official Gazette of RM" no. EEC - Urban Waste Water Directive
108/2011)

Rulebook on the conditions, manner and emission limit values for

3 wastewater discharge after their treatment, manner of their harmonized with Directive 91/271 /
calculation, taking into account the special requirements for protection | EEC - Urban Waste Water Directive
of protection zones ("Official Gazette of RM" no. 81/2011)

Rulebook on the detailed conditions for collection, drainage and
treatment, the manner and conditions for design, construction and
operation of qrban wastewater treatment systems and stations, as harmonized with Directive 91/271 /

4 well as technical standards, parameters, emission standards and EEC - Urban Waste Water Directive
quality norms for pretreatment, disposal and treatment of wastewater
discharged in areas sensitive to urban wastewater discharge ("Official
Gazette of RM" no. 73/2011)

Rulebook on the closer condltl_ons, the manner and the maximum harmonized with Directive 91/271 /

5 allowed values and concentrations of the parameters of the treated EEC - Urban Waste Water Directive
wastewater for their reuse ("Official Gazette of RM" no. 73/2011)

harmonized with Directive 86/280 /
Rulebook on hazardous and harmful substances and their emission EEC on limit values and quality

6 standards that can be discharged into sewers or drainage systems, objectives for discharges of certain
surface or groundwater bodies as well as coastal lands and water hazardous substances included in
habitats ("Official Gazette of RM" no. 108 / 2011) List 1 of the Annex to Directive

76/464 | EEC.
Rulebook on the manner and procedure for use of sludge, maximum
values of concentrations of heavy metals in the soil in which the harmonized with Directive 86/278 /

7 sludge is used, values of concentrations of heavy metals in the EEC on the protection of the
sludge, according to its purpose and the maximum annual quantities environment and, in particular, soil
of heavy metals that can be introduced in the soil ("Official Gazette of | when sludge is used in agriculture
RM" no. 73/2011)

Rulebook on the form and content of the application form and the EaErmonlzed with D|_rect|ve 86/278 /
- : C on the protection of the

8 permit for use of sludge as well as the manner of issuance of the environment and, in particular, soil

permit for use of sludge ("Official Gazette of RM" no. 60/2011) co e Lo
when sludge is used in agriculture
Rulebook on the form and content of the application form and the

9 permit for reuse of treated wastewater, as well as the manner of
issuing the permit ("Official Gazette of RM" no. 60/2011)

No. Macedonian regulations EU regulation
Rulebook on the form and content of the application form and the

10 permit for use of sludge as well as the manner of issuing the permit
for use of sludge ("Official Gazette of RM" no. 60/2011)

Rulebook on the manner of transmission of the information from the

11 monitoring of the discharged wastewater, as well as the form and the harmonized with Directive 91/271 /
content of the form with which the data are submitted ("Official EEC - Urban Waste Water Directive
Gazette of RM" no. 108/2011)

Rulebook on the criteria for determining the zones sensitive to the . . N

12 discharge of urban wastewater ("Official Gazette of RM" no. Eaérg onized with Directive 91/676 /
131/2011)

13 Rulebook on water safety ("Official Gazette of RM" no. 46/2008) harmonized with Directive 98/83 / EC
Rulebook on the conditions, manner and emission limit values for . . . .

. . - harmonized with Directive 91/271 /

14 wastewater discharge after their treatment, manner of their

EEC - Urban Waste Water Directive
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of protection zones ("Official Gazette of RM" no. 81/2011)

Rulebook on the manner and conditions for waste storage, as well as
15 the conditions to be met by the locations where waste storage is
performed ("Official Gazette of RM" no. 29/07)

Rulebook on the manner and procedure for operation, monitoring and
control of the landfill during operation, monitoring and control of the
landfill in the phase of closure and further care of the landfill after

16 closure, as well as the manner and conditions for care of landfills after
they cease to operate ( "Official Gazette of the Republic of
Macedonia" No. 156/07)

Rulebook on the criteria for acceptance of waste in landfills of each

17 class, preparatory procedures for acceptance of waste, general

procedures for testing, sampling and acceptance of waste ("Official
Gazette of RM" no. 8/2008)

Rulebook on the detailed conditions for handling hazardous waste
and the manner of packaging and labeling of hazardous waste
18 ("Official Gazette of RM" no. 15/2008)

No. Macedonian regulations EU regulation

Lists and Decrees

List of pollutants and substances ("Official Gazette of RM" no. Harmonized with Directive 2008/105
122/2011) /| EC

2 List of types of waste ("Official Gazette of RM" no. 100/05)

Decree on categorization of water flows, lakes, reservoirs and

3 groundwater ("Official Gazette of RM" no. 18/99)
4 Proposal: Decree on surface water classification 2016 (not adopted) Eérmonlzed with RDV - 2000/60 /
Standards
1 Standard [ sd ENWAasewakehreatnzitt pldhts identical to EN 12255
2 Standard [ sd E-Nonbthudtidn:and2e6titglof drains identical to EN 1610: 1997
and sewers
3 St an d_a_r d [ su EDainade and sevérag® systems identical to EN 752: 2008
outside buildings
Standard [ su ENChar&ter&ation ofavasée 7
4 Determination of total organic carbon (TOC) in waste, sediments and identical to EN 13137: 2001

sediments

Identical to EN 12457: 2002 Part 1 to

5 Standard [ sd ENParttdsb- CThara@edislics of waste 4

Source Official Gazette of Republic of North Macedonia
This criteria are more rigorous than EU criteria with regard to the effluent quality

Alternativesolutions

This comparativerepat will take an indepth look at four standard WWTP technologies:
activated sludge process (ASP), sequencing batch reactor (SBR), membrane bioreactor (MBR)
and moving bed biofilm reactor (MBBR). Making direct comparisons will help explain why
MBBR system$ used as ost efficient and cost effective solution for this project.

MBBR capitalizes on the strengths of aeration processes and offers unique benefits that set it
apart from other aeration processes. MBBR allows people to effectively treat wastewater fo
organic ontaminants, accomplish nitrification and -wi&ification and do it all with an
impressive level of efficiency.
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COMPARISION OF ASP vs. MBBR
The most common aeration process used to treat wastewater is the activated sludge process
(ASP). This pocess useseration and floc to separate sludge from water.

With ASP, influent enters an aeration tank, injecting it with oxygen. This extra oxygen allows
microorganisms to multiply and grow so they can decompose the organic waste in the water. The
water then moveson to a settling tank, also known as a clarifier. At this point, the
microorganisms settle to the bottom of the tank. These microorganisms are also called biological
flocs or a sludge blanket. As the sludge settles, the remaining water ig.cleane

This clear liquid flows out of the settling tank, and part of the sludge at the bottom gets recycled
back into the aeration tank, where it can work to decompose organic waste in a new batch of
wastewater. As this process continues, the amount of mgaoems inthe tank increase,
allowing for more efficient treatment, as long as plenty of oxygen is available to feed the
microorganisms.

An extended aeration system includes capabilities for aeration & mixing, settling, return of
activated sludge and si$ removal this lasts in the form of biomass known as waste activated
sludge. Basically, it takes raw sewage directly into an aerated mix tank for 8 hrs. or more to
provide bacteria with optimum condition to consume the BOD present in wastewater. The
effluent fromthis mix tank goes to a sedimentation tank where the flocculated colonies or
organism are settled to produce clear flow. This method of treatment is particularly suited to
plants that have low concentration of settable solids in the raw selivageimizes the number

of unit operations involved in smaller plants.

Activated sludge has long been a popular method but it is not the most effective or efficient.
ASP:
Is somewhat inconsistent in the quality of effluent it produces

Takes up more spadean some sstems
Requires a lot of work to operate

Ox¢ Ox¢

Ox¢

COMPARISION OF SBRvs. MBBR

A sequencing batch reactor (SBR) aeration system is similar to an activated sludge process. The
fundamental difference is that this system uses one tank for all the treatepetrathethan

using different equipment for each step in th
uses time, rather than space, to accomplish its wastewater treatment purposes.

The SBR system design uses a carefully timed sequence to astosyidprocesses such as
equalization, aeration and sedimentation all in the same tank. It does so through a set cycle that
typically consists of five steps. First in the SBR process, an operator will fill the tank with
influent. Next, aeration and micramanisms bgin to facilitate a biological reaction. After this

step concludes, clarification takes place, meaning the sludge begins to settle. Typically, this
process would take place in a different tank, but with SBR, it happens in the same tank that
sened as a redor for the biological process.

After the clarification process has finished, the operator removes the treated effluent from the
tank and pumps out the wasted sludge. This last step in the process is known as idle. After
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reaching this point, 8 SBR syste can start over, introducing a new batch of influent into the
tank and moving once more through the sequence of subprocesses that turn contaminated
wastewater into treated effluent.

SBR is a special form of activated sludge treatment, whereealimenttake place in reactor

tank and clarifiers are not required. Process treats the waste water in batch mode. Each batch is
sequenced through series of treatment stages. SBR system has two tanks which operate fill and
draw basis. Sewage from mainmpping statbon (MPS) filled in to tank; after desired treatment
mixed liquor get settled and clarified water is drawn out from tank. SBR treatment cycle contains
five phases Fill, React, Settle Draw and Idle, having defined time period (Depend on aeration
and mixing @ttern) for each phase.

Aeration times vary according to the plant size and the composition/quantity of the incoming
liquor, but are typically 60 to 90 minutes. Aeration supports formation of Nitrogen from its
reduced ammonia in the form of miér and nitate. To remove phosphorous compounds from the
liquor, ammonium sulphate (alum) is generally added during this period.

As with many other types of aeration processes, SBR is often part of a broader framework for
wastewater treatment. Other stagsuch agrit removal, may come before, and some, such as
disinfection, can follow. In some cases, SBR alone may work as the sole means of treating
wastewater, depending on the quality of the influent and the desired quality of effluent.

The disadvanges of thigprocess include that it:
Necessitates sophisticated controls and timing units

Requires more maintenance than conventional systems

Is prone to problems like discharging sludge at the wrong times and clogging aeration
devices

O¢ O¢

Ox¢

COMPARISION OF MBR vs. MBBR

Membrane bioreactor (MBR) is a wastewater treatment system that combines a membrane
process with a suspended growth biological treatment method. Typically, the membrane is either
low-pressure microfiltration or ultrafiltration, and the suspendemvtjr step $ an activated

sludge process.

The first portion of MBR tends to look exactly like a standard activated sludge process.
However, rather than moving on to a settling tank after going through the activated sludge
process, the water passes throagihembrané¢hat efficiently removes solids. The sizesolids

that need removal from the water will dictate which type of semipermeable membrane to use.
Membr anes with tiny po aregdltrafdtnatorunmechbrahesIMembmangs n d i
withpoes up to 10 em are microfiltration membran

There aretwo fundamental configurations for how the biological reactor and membrane steps
work together. One model is internal, or submerged, where the membrane is part of the
biological reactor and gets imnsed in the wastewater. The other model is externan afalled
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sidestream, where the membrane process and the biological reactor are separate. The sidestream
model is the most common setup for an MBR system.

Each MBR system will look a bit different deméng on the filtration needs of a particular
municipalty or company. Some MBR systems will include many separatsystbms that work
to remove all the contaminants.

Compared to other biological processes, the MBR process is extremely sensitive,lastanab
deal with overloading and has very high operatoid maintenance costs. Chemicals are also
required for membrane cleaning. An MBR (Membrane Bio Reaptant uses biological
breakdown and physical separation.

A MBR system (Membrane Bio Reactds)a filtration facility with a high concentration of
baceria (held within the membrane), that i&4imes higher than MBBR systems. Depending on

the size of the pore diameter of the membrane, even germs can be separated from the water.
Negative pressure required to support the wastewater flow through thenbrane, which is an
energyintensive process and can be expensive. It is furthermore necessary to backwash the
membrane in set intervals and the membrane needs to be replaced occasionally. This system
requires regular professional maintenance and servicing

MBR is a Process where a peselective membrane, e.g. microfiltration or uftitration, is
integrated with a biological processspecially suspended growth bio reactor. This process is
based onuse of submerged membranes for liquid separation; és usembrane as filter,
rejecting the solid materials which are developed by the biological process, resulting in a
clarified and disinfected product effluent. The process provides high quality effliegher
volumetric loading rates, shorter retentiomdé and less sludge production. But it also has
disadvantage, including higher energy costs, the need to control membrane fouling problems,
and potential high costs of periodic membrane placement.

MBR systems have some disadvantages, such as the faitteyrat
Incur higher operating costs than many other systems

Necessitate membrane cleaning
May require additional chemicals in the process

Ox¢ Ox¢

Ox¢
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ALTERNATIVE SOLUTIONS COST COMPARISON

Careful consideratins of multiple aspects are made to choose the mastaptVWTP solution for a
Smilkovci village. The available plot size of the state owned land is 500nis size of the plot is not
enough to fit a wetlands because this system with wetlands requjges botprint therefore we exclude

this as a option foWWTP. The requested quality of the effluent must be of first category therefore each
of the proposed system will not be able to quarantee such a quality of water. Only the MBBR system with
terciary fltration which is predicted in the design. RBC, wetlarr trickling filter can not meet the those
requirements which are set up by the local regulations.

uhere are three general considerations when comparision analysis was prepared for ASP, SBR, MBR and

MBBR system.
The general considerations include :
1 Ocaupied area or how much land the system will occupy on site;

1 Construction costs, how much money willfeguired to build the system;
1 Operating costs, the costs associated with the day to day use of the system

The remaining two specific considerations dre hydraulic retention time (HRT) and sludge retention
time (SRT). HRT refers to how long the effluesiexposed to the process. SRT however, is the length of
time that a unit of sludge (or other bio media) is active within the reactor.

Treatment selectipand design of biological wastewater treatment system take all five of those criteria
(and others) ito account.

Il nstead, weol | rank the above analyzed options
that all organic loads and flow rates are te same for each possible system.

Activated Sludge Process (ASP)

A suspended solids system that aeyaéoose biological media and is then pumped to a clarifying tank to
settle. Sludge from the clarifier is recirculated back into the reactor, called agtivated sludge.

Occupied AreaSecond largedtiRT: Second lowest,-20 hours

Construction CostsSecond higheSRT: Lowest

Operational CostsLow

Sequencing Batch Reactor (SBR)

A version of an ASP that does not have a separate clarifying tank.dnstiéger a sufficiently long
retention time, the solution is allowed to settle and the resulting reatpet is pumped to tertiary
treatment.

Occupied AreaSecond smalle$iRT: Second highest-62 hours

Construction CostsSecond lowessRT: Similar to D

Operational CostsLow

MBR

The CAPEX of the MBR technology was found to be around 10% lower thanfteareuse installation
based on conventional extended aeration with tertiary membrane polishing. MBR costs were, however,
301 34% hi gh e rciatechwatnclassicabterteary alaification by coagulatfoliowed by sand
media filtration and disifection
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Occupied AreaMediumHRT: Medium, 48 hours

Construction CostsHighestSRT: Similar to SBR

Operational CostsHigh

Moving Bed Biofilm Reactor (MBBR)

A fixed film system that uses a biofilm that has adhered to small specialized carriers that aralmaved
the reactor by aeration bubbles. Like the ASP, MBBR is followed by a clarification step.

Occupial Area: SmallesHRT: Lowest, 15 hours

Construction CostsLowestSRT: Highest

Operational CostsLow

Table 7Ccomparison of Alternative solutions foMWWTP

Process | Type Advantages Disadvantages
ASP Suspended 1 Common and 1 Sludge recirculation
Solid conventional .
1 Bad for shock loads and toxiq
1 Reduced odor shock

1 Bad sludge settling

SBR Suspended ] No separate clarifier| Sludge recirculation

Solid tank
1 Frequent sludge disposal

1 Remote operation _ _
1 Higher energy consumption

] Operation fleibility

MBR Membrane 1 Low sludge yield 1 Sludge recirculation
technolagy
] Can handle shock 1 Higher energy consumption
loads
MBBR Dynamic ] Once through 1 May need longer startup
Fixed Film process periodif biological seeding is not
used

1 Selfregulating

] Great for system
upgrades
1 Can handle load ang

toxicity fluxes

SourceDGTI Doming JTD Radovis
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All four are low cost in terms of operation, but construction costs were higher for reactaegthieed
more land area, the wetland being the highest in that regard. As for the retention BBEsWds better
on both accounts, having higher sludge retention without sacrificing hydraulic retention like the SBR and
oxidation ditch methods. MBBR B very strong contender for consideration, especially if the unit comes
from a company with weltlesiqned carrier media. In many cases, comparing reduction rates of an MBBR
unit with lower active surface area media with that of other treatments can sh&R Mih lower
removal efficiency. Therefore, MBBR can also be considered as aonadcess to be ed with some
form of activated sludge process to improve the treatment efficiency of the entire system.

Cost Comparison

The installation costs of WWTPsan vary greatly depending on such factors as the materials used,
including the quality and source thfe equipment (e.g. pumps and air blowers), land area and dimensions
for construction, the quality and quantity of wastewater to be treated, and thty qfidhe required

output. In addition, the operating costs of WWTPs can also vary greatly depemdiggality and
guantity of inputs such as chemicals, the efficiency and size of motors and therefore the energy required,
the method of treatment and thiicency of WWTP management. Table below gives all data of the
potential costs.

Table 8 Installaton and Operational Costs Comparison of WWTPs

Type of WWTP .e. |size(500m2

ASP 500 satisfying not 0,22 540
satisfying

SBR 500 satisfying not 0,27 645
satisfying

MBR 500 satisfying not 0,30 850
satisfying

MBBR with tertiary filters for 500 satisfying  satisfying 0,17 625

category of effluent

RBC 500 not not 0,25 610
satisfying = satisfying

Trickling filter 500 not not 0,20 715
satsfying  satisfying

Wetlands 500 not not 0,10 760

satisfying  satisfying
SourceDGTI DomingJTD Radovis
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MBBR SYSTEM
This process uses Hiln attached to thousands of small plastic media to decompose waste
present in influent in an aeratidank. MBBR requires some monitoring, but it is largely-self
moderating, since the microorganisms in the tank can naturally respond to fluctuatioas in th
type and amount of waste in the water.

In an MBBR process, influent enters an aeration tank, aléedca reactor, full of thousands of

little plastic pieces called carriers or media. These media maximize the surface area they provide
for microorganisrm to grow, and they are a similar density to water, so they mix well throughout
the tank.

An aerationgrid also helps the media mix in the tank and provides a continuous supply of
oxygen. As with other aeration processes, the additional oxygen in thefdadk the
microorganisms so they can efficiently work on the organic matter in the water. A mesh sieve
keeps the media inside the tank so they donot

Since the biofilm on the media decomposes the waste in the tank, the water that flows out gets
treded effectively. In addition to removing organic waste, MBBR can also play a role in the
nitrification and denitrification processes. Unlike processes such as ASP, there is no need for a
settling tank, and the treated effluent tends to be cleaner.

MBBR Tedwnology employs thousands of polyethylene biofilm carriers operating in fixed
motion within an aeratedva st e wat er treat ment . Each i ndi
productivity through providing protected surface area to support the growth of hetemaongh
autotrophic bacteria within its cells it utilizes floating high capacity Microorganism.

Biochips media within the aeration and anoxic tanks. The microorganism consumes organic
material. It is this high density population of bacteria that achieugs fate biodegradation

within the system, while offering process reliability and ease of operation

The technology provides cost effective treatment with minimal maintenance since MBBR
processes sethaintain an optimum level of productive biofilm. The ldiof attached to the

mobile bio carriers within the system automatically responds to load fluctuaMBBR

system provides a flexible, cost effective and easy to operate means to current waste water
requirement and the expandability to meet future loadsmore stringent discharge
requirements within a compact design. MBBR process is an useful solutiavagbe water
applications including BOD reduction, nitrification, total nitrogen removal.

In contrast to the MBR (Membrane Bio Reacttvg MBBR (Mixed Bed Bio Reactor) only uses
bacteria for the breakdown of impurities.

MBBR plants contain particles (egroduced from UWstabilised polyethylene), on which
bacteria grow, developing a biofilm on the free moving patrticles, which reduce the impurities
and, trerefore, the sludge mass. Sludge settlement is required after tteabior in the form of

lamella echnology. The advantage is that spare parts are cheaper and long lasting, so operational
expenses are lower than with MBR (Membrane Bio Reactor)
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MBBR has some unique strengths that make it an improvement on many other aeration
techniques for treating wasvater. Some of the advantages of MBBR are that it:

0

O«

O¢ O«

Takes up a small amount of space, since it only uses one tank and maximizes surface area
through the arriers

Is aloomai nt enance process that doesnot requi
membranes

Effectively resists shock loading and can respond to variations in influent
Is exceptionally efficient, with a low HRT @ffound three to four hours f@wochemical
oxygen demand and nitrogen removal
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I11. ENVIRONMENTAL IMPACT

The main goal of the project is to provide a better and more meaningful life for the residents of
the village Smilkovci, which will help the local developnt of the municipality. The project

will enable construction of secondary sewage netwamkl WWTP for the settlement of
Smilkovci due to the need to accept the fecal water from the settlement.

The secondary sewerage network will be constructed with sghlefi@879,95m: 714,50m will

pass along the existing street infrastructure within the settlemetkdsnij 1165,45m will pass

along the local road to connect with the WWTP. The WWTP will be located in the area for
economic activities within the boundes of the settlement Smilkovci. Distance of the WWTP

from the residential houses is 160 The waterfrom the sewerage network is gravitationally

moving towards the planned location for the treatment plant. For this acceptance area,
construction oM WWTP - MBBR 500 is envisaged, where the Smilkovo Lakie, the existing

canal, which is located near thelage of Smilkovci and the location for the treatment plant,
appears as a recipiefrior to enteringb t r eat ed wast ebaketitemll passo S mi |
through a canal long80m.

The rural settlement of Smilkovci is located between the slope ahttain Skopska Crna

Gora and Skopjeds northern ring road, in agr.
south near to the ring road, at distam o f 100 meters, and at nort
cemetery and church, at distance of 70 metérsm the west and east side of WBVTP is

mainly agricultural land with harvest cultures.

Currently, there is a population 8#5 inhabitants living in114 households in theettlement
Smilkovci. The number of inhabitants on this reception area increbgeithe coefficient of
population growth for a period of 30 years is 500 inhabitants.
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Figure 10: Geographic location of theecondary seweraggstem and WWTP isettlement Smilkovci

GOO6 Cumnseys

Source Doming JTD, Radovish
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The project for constructiomf sewage network and waste water treatment plant for the settlement
Smilkovci covers several activities which include:

9 Construction of secondary fecavgage network for settlement Smilko¥&D branche}

9 Construction of theNVWTP buildings, procuremerdnd installation of equipment, pump station
for a waste water treatment plant tyd8 BR 500 Equivalent Residents.

Currently, sewage water from householids dischargedinto individual septic tanks, which are
traditionally constructed and allow leakageraidage of the sewage water in the ground. In order to
improve this current state and practise with main aim to ensuretdamg improvement and
environmatal protection, which will meet the needs of the inhabitants in the municipality of Gazi Baba
and wil protect the surface and groundwater from pollution according the national regulation for water
quality, the Municipality of Gazi Baba is planning thenstuction of abowenentioned elements for
sewage network with WWTP for the settlement Smilkovidie WWTP is designed wittMBBR
technology KMobile Bed Biofilm Reactor)The MBBRreactor is an adaptable and flexible solution that
helps users achieve theytéred goalsThe MBBRprocess is based on floating biofilm carriers that are in
constant motion undeaeration conditions inside the reaction taBiafilm carriers provide a protected
area for the growth and development of heterotrophic (those thatrgaeicobound carbon for their
growth) and autotrophic (those that use inorganic bound carbon) bacgsdia their cellsCompared to
the traditional method of treatment, this method requires less maintenance and significantly less
spaceWithout the needor the return of active sludge in the process, the work is significantly simplified,
and the efficiacy of the process is significantly increased.
Basic features:

f Compact wastewater treatment plant

1 Moving Bed Biofilm Reacto(MBBR)

1 Modular layout, simpl¢o transport or upgrade.

1 The installation is above ground.

1 Automatic operation.

(More detailed infamation on the wastewater treatment is presented in chapter Il. Technical splution.

Main project activities with environmental impact in construction phase
The main project activities that may cause adverse environmental impact during implementation of
project activities are presented in

Tabletable 5

The expected environmental impact as result of the realizatidregirbject activities are given in more
details in the next chapter.
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Table 9: Main projed activities

Name of the
project

Planned project activities

Duration

Construction of
sewage network
and WWTP in
settlement
Smilkovci

- Clearing, marking ou and securing the route of tf
construction sites (the entire network and location
WWTP);

- Removalof existing asphalt and excavation of soil, vegetal
and humus;

- Making ditches for placement of all needed sewage w
pipelines, including the treatevater disposal pipe;

- Construction of the secondary sewage;

- Construction of all carrier cabins fdra WWTP

- Construction of concrete reservoirs and elements of
WWTP;

- Installation of equipment for the waste water treatment ¢
type MBBR 500 ER.

- Installation of electricity access, water supply access and
access to the WWTP location and cabins;

- Construction and coverage of the treated water disposal
connection to the recipient channel,

- Placement of sewage water pipelines and mal
connecbns;

- Covering and paving the streets with asphalt wh
constructions have been done;

- Clearing the costruction sites after the implementation of |

project activities.

Short term within the
vicinity of settlement]
Smilkovci
(Municipality of Gazi
baba)

Main environmental impacts and sensitive receptors

The expected environmental impact will be locai ¢(he vicinity of the settlement Smilkovci in

Municipality of Gazi Baba), short term and will not have adverse significant environmental impact.
Incompliance with OH&S requirements, increased level of noise, improper waste management and
possible air and ater emissions could be the main environmental and social issues to be taken into

consideration.

Before the start of the construction work the Contractast provide marking, securing and application
of good construction practice in order to minimize thessible risk of injures of workers and local
population during construction work. Also the Contractbould prepare, receive approval and imply
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OH&S Plan including a section onommunity health and safety and Traffic Management Planalong
the entire nevork. Considering the current situation with COVI® pandemidn the country, in addition
to the measures for safety and protection at work, the OH&$ giauld also include measures for
prevention of COVID-19. The Contractor is required to follow/upel@nd implement the measures that
are currently in force and adopted by the Government as binding at national level. Official site for
information relatedo COVID 19 on national level is

The Information Note/Pressis important for the local inhabitants; it should be prepared and announced
via local TV, radicandmunicipal web pagaww.gazibabagov.mkprior the start of project activities in

order to inform the general public for the duration and type of the project activities. Information Note
shall be also posted in few key public areas ost#tdementinformation must contain data about project
location, time for startup and duration of theoject activities, H&S. Providing access paths, safety
passages and signalization signs are also necessary for easy communication and safety df the loca
population within the project location.

During the implementation of construction activities, thgeration of construction machinery and
equipment can causér emissions(gas emissions and desiispended particulates). In order to reduce air
emissionimpact, the Contractor should implement mitigation measures given in the Tébdewl 11
EnvironmentaMitigation Plans.

The usage of the construction machinery and equipment will geracaeased level of noise and
vibrations. According to the differenlevel of sensitivity in terms of noise protection, the project location
belongs in area with degee of noise protectiofnoise limit values ar85dBA for night and45dBA for

day and evening)This noise level categorization is according to natidced on noise sensitive
protection (Official Gazette No. 79/07, 124/10, 47/11, 163/13 and 146/LbJjder to prevent possible
disturbances from increased noise and vibration levels, Contractor is obliged to comply with the
requirements of thRulebook on th types of special noise sources as well as the conditions to be met by
the plants, equipment, instatlons and devices used outdoors in terms of noise emission and noise
protection standards (Official Gazette of RNM no. 142/13) due to the use of equipmen
mechanization in open spaaad use equipment that possess Statement of Conformity

Near the prjct location pass torrential watercourgasound 2200 meters easthannels(10 meters
south) and Smilkovsko lake(around 780 meters southyespectively from WTTP location The
Smilkovsko lake ischaracterized as Il classwith low degree of organic laaand high level of auto
purification (according to th&egulation of classification of water streams, lakes, water accumulations
and underground water Official Gazette No. 18/99The possible risk ofvater pollution can occur if
Contr act orectthe reqiremdnts of preppr waste management (temporary or final disposal of
generated waste streams near/ in the area of torrential watercoursas|shad Smilkovsko lake).

The main generatadaste streamshat may occuduring the implementationf éhe project activities are
derived from the preparatory activities (asphalt creeping, land digging, vegetation]le¢cestimated
generated fractionsnd quantities (according to the Main Project and BoQ) for the implementation of the
project, are gign inTable9. The Contractor should respect the requirements of the national legislation
Law on Wastand List of Waste codes (Official Gazette of RM M@0/05)in order to provide proper
waste management. The responsible legal entity for transporgatibfinal disposabf communal solid
wastein rural areas in Municipality of Gazi Balbas Ut i | i t y Bcadmp a2mMy0 7i0Ga zTih e
disposal willbe performed at th8 k o p larelfél Orisla at a distance 018 km from the project site
provedwith written Notice by the Municipality of Gazi Bableor the finalwaste from the fecal sewerage,
the Municipality of MGB will undertake the disposal in amtance with the written Notice by the Mayor

of the Municipality of Gazi BabaThe biodegradable wasigow vegetation) shall be provided for
composting near the site as instructed withten Notice by the Municipality of Gazi Baba.
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Table 9 Estimatedgenerated fractions and quantities (according to the Main Project and BoQ)

Waste type Wastecode according Waste quantityin Waste quantityin
List of waste (Official m3Construction of m3 Conrstruction of

Gazette of RM Nc secondary sewag WWTP

100/05) network
Excavated soil 17 05 04 1784.28m3 94.52 m{
Low vegetation 20 02 01 410 nt

Source Main project and BoQ, DOMING JTD

The Contractor should sign a Contract for hazardous waste management (if any generated) with
authorized/licensed corapyi waste collector and transporter from the approved List by the Ministry of
Environment and Physat Planning:

In or near the project location there are ndsteged endemic, protected and endangered animal or plant
species or protected areas and habitats that will be negatively affected by the constrixtien. didtere
is no cultural heritage protected structures in the close vicinity or under the ctiostarea.

The location for the WWTP is the only one suitable paaoébelonging to grivateownership With the
owner of the parcel, the Municipaliof Gazi Babaave started a processexpropriation in accordance
with the law.We expect to finatie the processtill the contract is signed with the contractéiccording
the ARAP document and Elaborate for expropriation (our archive humber2218fom 02.02.2021 )
we have to expropriate 453 mihe remaining surrounding area is lowland and maioked for
agricultural purposeis private ownership

The Elaborate foenvironmeral protection with technical numbé&55/2020E r « for construction of
sewage network in the settlement Smilkovci was prepared ddwimg2020, andDecision for approval
was obtained by City of Skopje @5.11.2020with No. 081 6793/4 The Elaborate forenvironmerdl
protection with technich number 056/2026E r ¢ for constretion of WWTP for the settlement
Smikovci, was prepareth October2020 by companpGTI Doming JTDfrom Radovishand Decision
for approval was obtained by the Ministry of Environment and Physical Plannitg.©8.2020with
UP1-11/41379/2020.

The propose mitigation measures presented in the Tablés 8 and ®f EnvironmentalMitigation and
Monitoring Plan are developed based on the findings of the above mentioned Elaborates and framework
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recommendations within the ensimmental guidelines of the POMrfthe MSIP 2. Proposed measures
should be implemented by the Contractor, while Supenasar relevant municipal inspectorateae
main obligation of monitoring of their implementation.

Main project activities with environmental impact in operation phase

Main environmental impacts during the operational phase may be caused in case of (1) improper
maintenance and work of the WWTP and (2) improper management of the sludge.

1. It is of outmost importance that the Codirafi Municipality Gazi Baba intrduces appropriate local

legal decision for compliance of the local households that will be connected to the new sewage system
and automatically to the WWTP, which will regulate the maintenance of the connections and pHyment
appropriate tariffs by the lseholds. Tariffs shall be defined in compliance with tiaional
methodology for tariffs for water servicegfined by the state regulatory agency for energy and water
thus ensuring that all costs for full operation amaintenance will be covered thgluthe payment fee of

the userg114 households according the 2002 Censiisp the municipality of Gazi Baba and Utility
company Gazi Baba 2007 have signed a contract for water supply and sewerage system services, based o
the decision of the Council tfie MGB for acceptance of the contract for services between MGB and JKP
Gazi Baba 2007The MGB Councib slecision and contract agreement you can see at following link
(point 22 and 23)

1 http://www.gazibaba.gov.mk/businassfex.php/mkmk/uslugivo-ogb/jkp-gazibaba2007

1

The Utility Public Enterprisefi Gazi B8abam2€et ensure that the 3 empl
with technical/engineer level of knowledge) at the WWTP receivdepth training for its daily
operations and maintenance control measures. The Contractdreshediponsible to provide thisining

together with the usdriendly Manual for operational use and maintenance

2. Municipality of Gazi Baba has drafted contract
of the sewage sludge which comes foain the treatment process withime WWTP. This contract shall

further clarify the amounts of sewage sludge on monthly/annual basis, the exact locations for its drying /
stabilisation and the exact monitoring of the quality of the final sludge prodwdrdacy theRulebook

on the manneand procedure for using theewagesludge, the maximum values of heavy metal
concentrations in the soil in which the sludge is used, the values of the concentrations of heavy metals in

the sludge, according to its purpoaed the maximum annual quantgi®ef heavy metals that can be

imported in the soil, Official Gazette No. 73/20)1as well as its market price and selling.

46


http://www.gazibaba.gov.mk/media/PDF/jkp/20190718/%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80_%D0%B7%D0%B0_%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_%D0%9E%D0%93%D0%91-%D0%88%D0%9A%D0%9F_%D0%93%D0%B0%D0%B7%D0%B8_%D0%91%D0%B0%D0%B1%D0%B0_2007.pdf

A. ENVIRONMENTAL MITIGATION PLAN

Table 10 Environmental Mitigation Plan for construction of secondarysewage networkin the settlementSmilkovci

Potential impact

Impact scale

Proposed mitigation measures

Responsibility

Project activity: Marking out th

e location for sew

erage networkfor settlement Smilkovci (Municipality Gazi Baba)

Possible adverse socihd
health impacts to the citine
and traffic as well as for the
workers due to:

1 Unsafely start of
construction works

1 Injury due to passing near
by the open trench and
manholes

1 Not compliance with health
and safety at work
procedure

1 Inappropriate pul access

Local

Short
term/minor

i

Preparation, approval and implementation of@eeupational Health & Safety Planfor the
workersincluding measures for prevention of COVAI, which will contain a section on
Community Health & Safety;

Informing the gaeral public about the construmti activitiesi start and finish of worky

preparinginformation / Announcement and publishing on the municipal websi#éadvia

municipal TV, radio. The infgnation should be posted on the la | communi tyqd
local market, etc.;

1  Setting up a Dropbox for complaints and praise in a publicly accessible place i
municipal administrative building ofGazi Baba or the settlement Smilkovand
introducing a mechanism for feedback aresponse.

Application of good construction practidering implementation of project activitigacluding:

1 Ensure the appropriate marking out the construction site

1 Placement of horizontal and vertical signalizationthe project site

1 Installation ofNotice board with general information about the project, Contractor and

Supervisor;

Forbidden of entrance of unemployed persons within the warning tapes

Community and Workerdés OH&S me atective clothes g

for the workersappropriate machines and toalsd training on first aid should be

organized for the workers);

1 Machines should be handled only by experienced and trained personnel, thus reduci
risk of accidents

f
f

1 Constant presence fifefighting devices should bensured in case of fire or other damag

1 All workers must be familiar with the fire hazards and fire protection measures and m
trained to handle fire extinguishers, hydrants and other devices used for extinguigisin

1 Marking out the constructiomaterial near thproject location

1 Themobiletoilets for the workers should be placed on visible pla@@astruction sitand

regularly maintained
1 Providing easy and safe accespte o pl eds houses near the
T Washing of vehicle tires to mimiize spreading of debris on the roads.

1 Contractor
1 Supervisor

1 Municipality staff
(Communal
InspectorConstruction
/Environmental
Inspector)
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Potential impact

Impact scale

Proposed mitigation measures

Responsibility

Project activity: Construction of sewerage networkfor settlement Smilkovci

Posible impacts on landscape Local 1 Good construction practices have to be implemeniedluding fencing and Contractor
and viual aspects protection of construction site according to national legislation;
Short Supervisor
term/minor 1 Minimization of the construction area as rhuas possible (carefully plannigd
design of the project activity according theaffic Management Planfor a (Construction _
certain period of time); Inspector/Traffe
Engineer)
1 Fully cleanup of the construction site immediately after accomplishment of
construction activities section by section
1 Collection of the generated wason daily basis, selection of waste, transportat
and final disposal on appropriate places (according the type of ivagiee
details under Waste management issue).
Possible emissionsy Local 1 Reconstruction site, tranggation routes and materials handling sites should b Contractor
transportation vehicles and watersprayed on dry and windy days;
impact on air quality due to: | Short _ Supervisor
- gases emissions of dus term/minor 1 Construction materials should be stored in appropriate places covered to mi o
. dust: Municipality staff
suspended particulates (Environmental
. . . . . N InspectofCommunal
- emissions from the 1 Vehicles and construction machinery will bequired to be properly maintad Insgecto)
mobile sources and to comply with relevant emission standards;
(vehicles _and . , 1 Conduction of regular maintenance of the vehicles and construction machir
construction machinery : - : :
' order to reduce the leakages of motor oils, emissions and dispersion of pollu
of CO,, NG, PAH, SQ
1 Vehicle bbads likely to emit dust need be covered,;
1 Usage of protective masks for the workers if the dust seems to be appeared
1 Restriction of the vehicle speed within the construction location;
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Potential impact Impact scale Proposed mitigation measures Responsibility
Burning of debris from ground clearance not permitted
Possible noise disturbance as| Local The level of noise should be not egded more that national limiteeMel 1 Contractor
result of outdoor equipment (according to national legislation and EU requiremgsdBA for night and 55dBA _
usage and transportation Short term for evening and dgy T Supervisor
vehicles driving around the | /major o
sites The Contractor should use outdoor equipment / construction machinery and T Municipality staff
. . (Environmental
equipment, that generates noise level lower than 102 dB (A) because of the close Inspector)
vicinity of the houses (Statement of Conformity)
The construction work should be not permitted during the nights, the operati
on site shall be restricted to the hours ZI®00;
The workers should be provided tiear protective devices (ear rfauand/or ealr
plugs)
Possible adverse environmen| Local Identification of the different waste types at the reconstruction site (soil, sang { Contractor

impact and health effects coul
be occurred as a result of
generation of the different
waste streams

The inappropriate waste
managemst and not in time
collection and transportation ¢
waste streams

Short term/majo

asphalt, pieces of asphalt, road surfacingtlémtfood, parts of pipes, paper
broken concrete etcé);

Classification of waste according the national List of Waste (Official Gazette
no.100/05)

woul d be classified
s ocbde 17005 Qi

The main waste
and demolition wastes (includin excavat ed
Excavated sail,

Transportation and final disposal of inert/construction waste o8 the p landfill ia
Drisla, at a distance df8 km from the project site.

Small amount of solid municipal waste couldfound (food, beverages), as ve
as packaging waste (paper, bottles, glass, etc.)

1 Supervisor

1 Municipality staff
(Communal Inspector/

 Environmental
Inspector)

1 PCE Gazi Baba
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Potential impact Impact scale Proposed mitigation measures Responsibility
9 Transportation and final disposal of the inert and communal vegstee Public 1 Municipality staf
Utility Enterprise; (Communal Inspector/
1 The contract with the company for waste collection and transportation shoul{ Environmental
signed for collection and transport of waste to the Landfill; Inspector)
1 The construction waste should be promptly removed from the site, should be
used if it is possible;
1 The materits should be covered during the transportation to avoid waste
dispersion;
1 Burning of construction waste should be prohibited;
1 Fulfilment of the Annual Report for nelmazardous waste management by the
Mayor of Municipality ad reporting to the Ministry of izironment and Physica|
Planning;
1 Possible hazardous waste (motor oils, vehicle fuels) should be collected sep
and authorized collector and transporter should becsnlracted to transport an
finally dispose the &zardous waste
Soil pollution Local The possible mitigation measures for minimization of the soil pollution could be: 1 Contractor
o . 1 Transportation vehicles should be enclosed to avoid potential leakage;
The negligible impacts on soil | Short term 1 Supervisor
arising from construction /minor 1 Promptly clearup spills of transported material onlghie roads and construction
activities are expected. The sites 1 Municipality staff
compaction of soil can be (CommunaV
expected due to vehicle 9 Proper positioning of the water drainage system on the construction site Construction
movement, ground coamina )
tion from the spillage of 1 All roads and asphalt surfaces should be maintained clean in order to prever Environmental
materials such as vehicle fuel runoffs from them into the ground water and other water flows; Inspectos)
motor oils, asphalt, inert waste . . _ ) )
P 1 Not tokeep fuel, oil or lubricants ahg the alignment, especially not in the
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Potential impact

Impact scale

Proposed mitigation measures

Responsibility

construction waste.

Possible impact on soil and
water and cause the erosion o
the land as a result of loss of
upper soil layer due to erosion
as a result ofonstruction
activities

vicinity of draining structures

Table 11. Environmental Mitigation Plan for construction of smallscaleWaste Water Treament Plant in the settlement Smilkovci

Potential impact

Impact scale

Proposed mitigation measures

Responsibility

Project activity: Marking out the location for construction of Waste Water Treatment Plant (WWTP) for settlement Smilkovci (Municipality Gazi Baba)

Possible adverssocial and
health impactsfor all
stakeholders in the
construction and operational
phase of WWTP due to:

1 Unsafe start of
construction works

1 Not compliance with
health and safety at work
procedure

1 Inappropriate public
access orréffic
disturbance

1 Not compliance with

Local/Regional

Long term
term/major

Issues to be considered in plant and pssadesign:

1

All feasible alternave project designs should be explored to avoid or at le
minimise physical and/or economic displacement;

All conditions issued by national permitting bodies need to be taken into
consideration;

The environmental, OH&S @ncommunity safety measures prepd need to
be incorporated in the project design;

The design of infrastructure obj
be made in most environment friendly way and by implementing BAT for
these types of structures;

Design of the technological procesisould provide as much use of gravity
flow as possible;

& machines and technol

Equi pment

1 Investor and Project Main
Design Developer

1 Main Design Supervisor
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Potential impact

Impact scale

Proposed mitigation measures

Responsibility

working conditions
prescribed in obtained
construction/ operational
permits- refer to the
technology used

efficiency 6as selection criteri

Selection of mechanical and electrical equipment vaiti hoise level
characteristics. fie equipment and machinery installed at the proposed
WWTP should meet all national noise regulation for max. allowed noise
levels at day and night time;

The sufficiency of dimensioning the plant (main and auxiliary equipynen

Examination of the subroceses in term of necessity for their duplication
and spare parts. There must be at least one spare pump available for ing
water;

Primary treatment must be located indoors for easy maintenance and co
of the odour nigance;

Possibility to bypass thalifferent units during the maintenance;

Application of BAT for sludge treatment, transport and deposition at land
Spare equipment and double lines, enough storage place and backup pl
transporting the sludge aneeded;

The efficient mixing of bemicals must be ensured and optimization of eng
and chemicals consumption need to be considered;

Planning & organization of construction works should ensure minimizatig
leakages of polluted wastewater to groundwater

Project activity: Construction of Waste Water Treatment Plant
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Potential impact Impact scale Proposed mitigation measures Responsibility
Possible impacts on Local 1 Site Management Plan need to be developed befarestactivities; 1 Contractor
landscape and visual aspect
Long 1 Good constructin practices have to be implementeidcluding fencing and | 1 Supervisor
term/minor protection of construction site according to national legislation;
Municipality staff (Communal
1 Minimization of the construction area as much as possible; Inspector/Environmental
Inspectoy
1 Fully cleanup of the constructionts immediately after accomplishmieof
activities phase by phase;
9 Collection of the generated waste on daily basis, selection of waste,
transportation and final disposal on appropriate places (according the tyy
wastei more details under Waste manageirissue).
Possible adverssocial and | Local Application of good practice for marking out the construction site including: 9 Contractor
health impactsto the 1 Preparation of th&ite Managemem Plan and OH&S Planincluding
community, drivers and Sho.rt term measures for Covid9 protection and preventipn ' Supervisor
workers due to: /major S
1 Lack of ensured safety 1 Provide the information via local radio/TV station/local newspaper/websi{ T Municipality staff
measures at the start of about the construction activitiesluration of work and possiblesffic access; (Communal
construction works . . o Inspector/Enwronmental
1 Notice boardsabou the construction activities need to be posted,; Inspector/Traffic
1 Injury due to passing nea . . . o Engineer/OH&S Inspector)
by the construction i L|ght- ove.r the evenings and nights on the construction site need to be
WWTP site; provided;
1 Non-compliance with 1 Safeguard service (24 hours) need to be organized;
strict OH& S standards 1 Ensure the appropriate marking out thastouction site;
and work procedure;
_ _ 1 Forbidden of etrance of unemployed persons within the warning tapes;
1 Inappropriate public
access f Community and Workerds OH&S meas

protective personal equipment and tools for the workers, appropriate
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