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1 GENERAL PART

1.1 SUBJECT AND PURPOSE OF ASSESSMENT

The subject and purpose of the assessment is éondlae the impact owing to emissions of
noise during the construction and operation ofLih&V repository at Vrbina, Krsko.

1.2 CONTRACTING AUTHORITY AND OPERATOR OF SOURCE OF NOI SE

Republic of Slovenia, Gregéiteva 20-25, 1000 Ljubljana, by authorisation of ARAO
Ljubljana, CelovSka cesta 182, 1000 Ljubljana

Responsible person: Acting Director mag. Sandiakrs
1.3 ASSESSMENT PROVIDER

Kova d.o.o.,
Opekarniska cesta 15 d
3000 Celje

The Ministry of the Environment and Spatial PlampiSlovenian Environment Agency has by
decision 35435-37/2017-2 of 3 January 2018, awthdrithe company KOVA d.o.o. to
conduct the first assessment and operational nrargtof noise for the source of noise based
on the measurement of noise according to standBd £0O 1996-2 in connection with
standard SIST ISO 1996-1.

The Ministry of the Environment and Spatial PlampiSlovenian Environment Agency has by
decision 35435-32/2017 authorised the company K@MAo0. to assess noise using a model
calculation based on the following calculation noekt

* NMPB-XPS 31-133
* RMR
* SISTISO 9613-2

[signature]
Assessment formulated by: DuSan Kresniky.uhipl. biol.

[signature]
Assoc. Prof. Dr Miha Kov&¢, univ. dipl. inz. str.

Director: [KOVA stamp] Dr Sandra Sé&d, univ. dipl. inZ. met.
[signature]
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1.4 LOCATION OF SOURCE OF NOISE

The site of the planned LILW repository lies souaisteof the town of KrSko and southwest of
the village of Spodnji Stari Grad, on the left barikhe River Sava on a gravel plain with the
old fallow field name of Vrbina. The site and itsder impact zone are part of the Krsko or
Krsko-Brezice plain, with the wider surroundingsesthing to the local hilly parts of the
Krsko basin.

1.5 CHARACTERISTICS OF CONSTRUCTION AND SETTLEMENT IN T HE
AREA OF NOISE SOURCE ASSESSMENT

The Vrbina site lies within the municipality of Ki@. The closest towns to the site are Krsko
and Brezice, which are located 2.5 and 5 km froengite respectively. The site is located a
little over 12 km from the border with the neighbiag country Croatia. KrSko NPP is situated
approximately 300 m from the western edge of thee gipproximately 400 m north-east of the
site is the settlement of Spodnji Stari Grad. Tha&npon the southern side of the site is
bounded by the Sava riverbed, which is approx. ®50om the repository site at its nearest
point.

To the south of the planned activity (approx. 60)) the construction of a reservoir of the
Brezice hydroelectric plant was finished in 201fartsof trial operation in September 2017).

To the north, the plain extends towards Libna Hillthe east, the site is bounded by a local
road leading from the settlement of Vrbina towatdssouth-east, i.e. towards the banks of the
Sava. The wider area of the site is used for aljui@i and is officially designated prime
agricultural land. There are fields within the stself and a commercial orchard at the site’'s
far western edge.

The wider area is used for agriculture and is @iz designated as prime agricultural land.
There are fields within the envisaged site andmaroercial orchard in the site’s direct vicinity.

1.6 DESIGNATED USE OF SPACE AND LEVEL OF NOISE PROTECTION

In the core area of the activity the following sphtise zones are in effect:

e prime agricultural land: The programme of condiiig agricultural land permits
lowland melioration — An3, Stari Grad and commaesak11 and irrigation N1, Stara
vas;

* energy infrastructure zones: Krsko NPP — Krskolearcpower plant with protective
buffer zone (500, 650 and 1500 m), transmissioa #20 kV with corridor; 110 kV
above-ground transmission line; 2x400 kV above-gdotransmission line, Zagreb -
Krsko;

Municipal services with infrastructure
« the closed urban waste landfill and Spodnji Staad3/Naste Management Centre
» the area of Cerklje airfield: restricted use ofcspa

Types of activity in the core area:
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« farming;

e energy activity in the area of the nuclear powanpl

* municipal services work within the closed urban tedandfill and Spodnji Stari Grad
Waste Management Centre.

Under the provisions of the Decree on limit valt@senvironmental noise indicators (Official
Gazette of the RS, No. 43/2018) the nearest resadyuildings are classified in zone |l
noise protection, while the Spodnji Stari Grad Wadinagement Centrg classified in zone
IV noise protection.

Zone lll noise protection covers the following ared detailed designated use of space:

e residential area: residential areas, special-perpesidential areas, rural settlement
areas or holiday homes,

» area of central activity: main areas of centralvagtor other areas of central activity,

e special area: sports centres or areas for tourism,

* green area: areas for rest, recreation and spantss, allotments, other arranged green
spaces or cemeteries

e areas of dispersed settlement and

e dispersed construction

Zone |V noise protection covers the following arefdetailed designated use of space:
e area of manufacturing activity: areas for industgimmercial zones or areas with
industrial production facilities,
» transport infrastructure area,
* energy infrastructure area,
e communication infrastructure area,
e environmental infrastructure area,
e water infrastructure area,
« mineral raw material area: all areas,
e agricultural land area: all areas, except outdonetcprea, and
« forest land area: all areas, except outdoor quézt.a
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1.7 REGULATIONS, STANDARDS AND TECHNICAL RULES

Regulations applied:

* Decree on the assessment and regulation of node ienvironment (Official Gazette of
the RS, No. 121/2004)

« Decree on the limit values of noise indicatorshia environment (Official Gazette of the
RS, No. 43/2018)

* Rules on initial assessment and operational mongdor sources of noise and conditions
for the implementation of monitoring (Official Gdeof the RS, No. 105/2008)

Standards applied:
e SISTISO 9613-2: 1997
¢ NMPB-XPS 31-133:2011

1.8 NOISE INDICATOR LIMIT VALUES

The limit values of noise indicators, as laid dolynthe Decree on the limit values of noise
indicators in the environment (Official Gazettetloé RS, No. 43/2018), are shown in tables 1,
2 and 3.

Table 1: noise indicator limit values for the eatenvironmental noise burdend(Lnight)
and Lavn (Ldally) for individual areas of noise protection

Noise protection area nbs Lavn
dB(A) dB(A)
Area IV 65 75
Area lll 50 60
Area ll 45 55
Area | 40 50

Table 2: Noise indicator limit valuesids Lnaz, Lvezer and Lavn (Lday, Lnight, Levening and
Ldaily) for noise caused by a device, plant, indaktcomplex, airport that is not a major

airport, heliport, goods transfer facility or opear park

Noise protection area dhn Lveser Lno Lavn
dB(A) dB(A) dB(A) dB(A)

Area IV 73 68 63 73

Area lll 58 53 48 58

Area | 52 47 42 52

Area | 47 42 37 47
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Table 3: noise indicator limit valuesids Lno:, Lvezer and Lavn fOr noise caused by construction

sites
Ldan Lveéer Lnoé Ldvn
dB(A) dB(A) dB(A) dB(A)
Source of noise 65 60 55 65

1.9 METHOD OF ASSESSING NOISE, CALCULATION METHODS USED,
SOFTWARE USED AND MEASURING EQUIPMENT

Noise was assessed using a model calculation lbasedmputing methods in accordance with
the standards:

e NMPB-XPS 31-133 for noise due to the operationoaids

* SIST ISO 9613-2 for noise due to the operationesicks and plants

We used the software Bru&lKjaer: LimA Plus MS1 7812 B, certificate No. 1-d8x41.
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2 ASSESSMENT OF ENVIRONMENTAL NOISE BURDEN

2.1 SOURCE OF NOISE WITH DESCRIPTION OF ITS MAIN TECHNI CAL
CHARACTERISTICS AND OPERATING STATE OF SOURCE OF NO ISE
2.1.1 Embankment work

During the construction of the embankment, the tgstasource of noise will be construction
machinery and the movement of lorries bringingnd a&moving building materials from the
LILW repository construction site. Construction Make carried out during the daytime.

At the construction site, machinery with the foliogy sound powers will be used:

* Bulldozer lw=106 dBA
* Roller Lw=104 dBA
* Excavator k=96 dBA
e Loader lw=96 dBA
e Dumper lw=106 dBA

The number of transports will be 30 per day.

2.1.2 Repository structures including silo 1 and infrastucture facilities

During the construction of the repository structur@cluding silo 1 and infrastructure
facilities, the greatest source of noise will bexstouction machinery and the movement of
lorries bringing in and removing building materidtem the LILW repository construction
site. Construction will be carried out during tre/time.

At the construction site, machinery with the foliogy sound powers will be used:

* Bulldozer lw=106 dBA
* Roller Lw=104 dBA
* Excavator k=96 dBA
e Loader lw=96 dBA
e Dumper lw=106 dBA

The number of transports will be 20 per day forvgtaand 5 per day for cement and
reinforcement.
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2.1.3 Silo2

During the construction of silo 2, the greatestreewf noise will be construction machinery
and the movement of lorries bringing in and remgvbuilding materials from the LILW
repository construction site. Construction willdzeried out during the daytime.

At the construction site, machinery with the foliogy sound powers will be used:

+ Bulldozer lw=106 dBA
* Roller Lw=104 dBA
* Excavator k=96 dBA
e Loader lw=96 dBA
e Dumper lw=106 dBA

The number of transports will be 30 per day.

During construction of the underground concretd Yehhphragm), works will also take place
in the evening and night. The greatest source sernwill be hydrophoresis, which according
to the manufacturer’s information will generateoais pressure of 80 dBA at 15 m.

2.1.4 Operation

The greatest sources of noise during operationbeill

* Two reversible heat pumps for the administrativd aervice building, on the roof of
the building — w=80 dBA

e Three reversible heat pumps for the technologiodtlimg, on the roof of the building
— Lw=80 dBA

e Air exhaust from ventilation of the radiologicallyonitored area phase 1

e Air exhaust from ventilation of the radiologicallyonitored area phase 2

« Air exhaust from ventilation of the radiologicaliyonitored area — silo

* Transport — 1 lorry per day

* Filling in empty spaces in the silo with cement taoror concrete 1 x annually for
around 1 month, total estimate of 100 lorries fansport of concrete

2.2 DESCRIPTION OF IMPLEMENTED AND/OR PLANNED MEASURES TO
PROTECT AGAINST NOISE

2.2.1 Measures from the environmental report

The need for mitigation measures does not stem flemmassessment of impacts, but mainly
from the valid legislation on noise, which iderdggia new project as a new source of noise
governed by the noise source indicator limit valwasich will not be exceeded in the nearest
residential buildings.
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2.2.2 Measures under the Decree on the detailed plan ofitional importance for the
low- and intermediate-level radioactive waste repa®ry at Vrbina in the
Municipality of Krsko (Official Gazette of the RS, No. 114/2009)

During construction, the legally defined noise lswmay not be exceeded, and the following
measures to protect against noise must be applied:
e use of construction machinery equipped with cedifes of sound power that
may not exceed the legally prescribed values,
* noisy work may be performed only between 7 a.m.apdn.
e appropriate organisation of the construction sitebé ensured (limitation of
sonic signals, machine engines not to idle unnackgs

2.2.3 Measures stemming from sectoral legislation

The sound power of construction machinery must rfeetequirements of the Rules on noise
emissions from machinery used in the open air {(2ffiGazette of the RS, Nos. 106/2002,
50/2005, 49/2006, 17/2011).

2.3 PERIOD AND AREA FOR ASSESSMENT OF NOISE

For construction of the embankment and structufethe repository, including silo 1 and
infrastructure facilities, we assessed the noisé¢hi® period of a day, while for construction of
silo 2 we assessed the noise for the period ofyaed@ning and night. The area of assessment
was the LILW site and the closest settlement.

2.4 ASSESSED BUILDINGS WITH SECURED SPACES AND ASSESSMET
PLACES

Table 3 and Figure 1 show the locations of immisgoints at which noise assessment was
performed.

Table 4: Location of immission points

Immission point Y X

1 541542 88805
2 541339 88889
3 540998 89047
4 539924 89122
5 541429 88416

@ KOVA d.o.o. Druzba za izvajanje kompletnegastva pri delu page: 12/27




ARAOQ, Ljubljana, Celovska cesta 182, 1000 Ljubljana EK2018-180330

IMM4
Y: 539924
X: 89122

IMM3
| Y: 540998 IMM2

X: 89047 Y: 541339

X: 88889

IMM1
Y: 541542

| Y:541429
X: 88416

Figure 1: Location of immission points (Atlas oétEnvironment)

2.5 RESULTS OF NOISE ASSESSMENT

2.5.1 Existing sources of noise

We determined the existing burden of noise at iteea$ the future LILW repository Vrbina
on the basis of:

» Expert assessments of the impact of noise on thromment — Emission of noise
from the Spodnji Stari Grad Waste Management Cemireduced by the National
Laboratory for Health, the Environment and FoodyiEmment and Health Centre;
Environment and Health Department Novo mesto, teNor 44-4/14-11SKOK of 8
January 2014.

* Report on the state of ambient noise — Kr§ko nagleaver plant, produced by ZVD,
report No. LFIZ-20100179-EB/P of 31 January 2011

* Report on the measurement of ambient noise — Km8ktear power plant, produced by
ZVD, report No. LFIZ-20100179-EB/M of 31 Januaryl20

* model calculation (LimA Plus MS1 7812B)

The greatest impact contributing to the existingdien of noise at the site of the future LILW
repository Vrbina comes from the Spodnji Stari Gvddste Management Centre operated by
the company Kostak, while there is no noise couatidn from the Kr8ko nuclear power plant.
The Waste Management Centre is 300 m from the agedLILW site.
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The main sources of noise in the area of the Sp&taji Grad Waste Management Centre
are:

* existing waste sorting facility

« the new sorting facilities for mechanical procegsih mixed urban waste

* asorted waste compactor

* construction waste processing installation

* mobile plant

e compost rotator

e suction units for the composting plant

* internal transportation for shifting containersngsiorries and self-loaders

» external movement of lorries (3/h lorries arriviagthe landfill and 1/h departing the

landfill)

Annexes 1, 2, 3 and 4 show the model calculation®operation of the Waste Management
Centre. The noise modelds shows the model calculation for the indicator aftime noise,
the noise model ler the indicator of evening noise, the noise modg!t the indicator of
night noise and the noise modehJdthe combined noise indicator. The model calcuhatio
derive from the document: Expert assessments ointpact of noise on the environment —
Emission of noise from the Spodnji Stari Grad Wadenagement Centre, produced by the
National Laboratory for Health, the Environment d&wabd; Environment and Health Centre;
Environment and Health Department Novo mesto, tedor 44-4/14-11SKOK of 8 January
2014.

Annex 5 shows the model calculation for transpoto iand out of the Spodnji Stari Grad
Waste Management Centre. The model calculation sk into account transport to the
gravel works.

Table 5 shows the results of the calculation ofvhkie of the daily noise indicator for the
existing environmental noise burden.

Table 5: Results of the calculation of the valuethef daily noise indicator for the existing
environmental noise burden.

Value of the indicator of
daytime noise (dBA)
Ldan
Immission point 1 56
Immission point 2 38
Immission point 3 39
Immission point 4 30
Immission point 5 65
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2.5.2 Operation of the specific source of noise

Embankment work

Table 6 shows the calculated value of the noisecatdrs during construction of the
embankment.

Table 6: Results of calculation of the value of thgicators of daily noise during construction
of the embankment

Value of the indicator of
daytime noise (dBA)
Ldan
Immission point 1 48
Immission point 2 48
Immission point 3 45
Immission point 4 35
Immission point 5 60

Repository structures including silo 1 and infrasture facilities

Table 7 shows the calculated value of the noise@tdrs during construction of the repository
structures including silo 1 and infrastructure lities.

Table 7: Results of the calculated value of théydwaise indicators during construction of the
repository structures including silo 1 and infrasture facilities.

Value of the indicator of
daytime noise (dBA)
Ldan
Immission point 1 55
Immission point 2 57
Immission point 3 55
Immission point 4 42
Immission point 5 64
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Silo 2

Table 8 shows the calculated value of the noisie@tdrs during construction of silo 2.

Table 8: Results of the value of the indicatordaify noise during construction of silo 2

Value of the indicator of
daytime noise (dBA)
Ldan
Immission point 1 39
Immission point 2 40
Immission point 3 39
Immission point 4 31
Immission point 5 45

Table 9 shows the calculated value of the noisecators during construction of the
diaphragm.

Table 9: Results of the calculated value of theseandicators during construction of the

diaphragm
Immission| Calculated| Calculated| Calculated| Calculated
point value value value value
Ldan Lveéer Lnoé Ldvn
(dBA) (dBA) (dBA) (dBA)
1 42 39 39 46
2 43 40 40 47
3 41 38 38 45
4 33 30 30 37
5 45 45 45 50
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Operation

Table 10 shows the calculated value of the noidieators during operation.

Table 10: Results of the calculated value of theenmdicators during operation

Immission| Calculated| Calculated| Calculated| Calculated

point value value value value

Ldan Lveéer Lnoé Ldvn

(dBA) (dBA) (dBA) (dBA)
1 <35 <35 <35 <35
2 <35 <35 <35 <35
3 <35 <35 <35 <35
4 <35 <35 <35 <35
5 30 30 30 30

2.5.3 Overall environmental noise burden

Construction of embankment

Table 11 shows the overall environmental noise durdluring construction of the
embankment.

Table 11: Overall environmental noise burden dudogstruction of the embankment

Value of the indicator of
daytime noise (dBA)
Ldan
Immission point 1 57
Immission point 2 48
Immission point 3 46
Immission point 4 36
Immission point 5 66
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Construction of repository structures includin@ diland infrastructure facilities

Table 12 shows the overall environmental noise émrduring construction of the repository

structures including silo 1 and infrastructure lities.

Table 12: Overall environmental noise burden dudagstruction of the repository structures

including silo 1 and infrastructure facilities

Value of the indicator of
daytime noise (dBA)

Ldan
Immission point 1 57
Immission point 2 57
Immission point 3 55
Immission point 4 42
Immission point 5 67

Construction of silo 2

Table 13 shows the overall environmental noise éulring construction of silo 2.

Table 13: Overall environmental noise burden dugagstruction of silo 2

Value of the indicator of
daytime noise (dBA)

Ldan
Immission point 1 41
Immission point 2 42
Immission point 3 42
Immission point 4 33
Immission point 5 65
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Construction of diaphragm

Table 14 shows the overall environmental noise éuliring construction of the diaphragm.

Table 14: Overall environmental noise burden dudogstruction of the diaphragm

Immission| Calculated| Calculated| Calculated| Calculated
point value value value value
Ldan Lveéer Lnoé Ldvn
(dBA) (dBA) (dBA) (dBA)
1 56 39 39 54
2 44 40 40 47
3 43 38 38 45
4 35 30 30 37
5 65 48 48 63
Operation

Table 15 shows the overall environmental noise éudliring operation.

Table 15: Results of the calculation of the valti¢ghe daily noise indicator during operation

and of the existing environmental noise burden

Immission| Calculated| Calculated| Calculated| Calculated

point value value value value

Ldan Lveéer Lnoé Ldvn

(dBA) (dBA) (dBA) (dBA)
1 36 <35 <35 <35
2 38 <35 <35 <35
3 39 <35 <35 <35
4 <35 <35 <35 <35
5 65 45 45 62
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3 EVALUATION OF THE ESTIMATED NOISE INDICATORS

3.1 EVALUATION IN TERMS OF LIMIT VALUES

Based on the estimated values of the indicatorsotffe during construction and operation of
the Vrbina LILW repository, Kr§ko, we may concluttiat the limit values of noise indicators,

as laid down by the Decree on the limit values@$a indicators in the environment (Official

Gazette of the RS, No. 43/2018), will not be exegedEqually, noise indicator limit values

for the entire environmental noise burden will hetexceeded.

3.2 DEFINITION OF SOURCE OF NOISE IMPACT AREA

3.2.1 Embankment work

We set as the limit of the impact area the limitugaof the indicator of daily noise generated
by the construction site, which is 65 dBA. The imiparea is shown in Figure 2.

Figure 2: Impact area during construction of emipaekt
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3.2.2 Construction of repository structures including silb 1 and infrastructure facilities

We set as the limit of the impact area the limitueaof the indicator of daily noise generated
by the construction site, which is 65 dBA. The imiparea is shown in Figure 3.

Figure 3: Impact area during construction of refogi structures including silo 1 and
infrastructure facilities
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3.2.3 Construction of silo 2

We set as the limit of the impact area the limitueaof the indicator of daily noise generated
by the construction site, which is 55 dBA. The imiparea is shown in Figure 4.

Figure 4: Impact area during construction of silo 2
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3.2.4 Operation

We set as the limit of the impact area the limilueaof the indicator of night-time noise,
which is 48 dBA. The impact area is shown in Figbire

Figure 5: Impact area during operation
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4 PLANNED OR NECESSARY ADDITIONAL  MITIGATION
MEASURES TO REDUCE ENVIRONMENTAL NOISE BURDEN

4.1 DESCRIPTION OF PLANNED/ADDITIONAL MEASURES

With the proper implementation of envisaged measure additional measures to limit noise
during construction are necessary.
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5 CONCLUDING ASSESSMENT

Based on the estimated values of the indicatorsotdfe during construction and operation of
the Vrbina LILW repository, Krsko, we may conclutthat the limit values of noise indicators,

as laid down by the Decree on the limit values@$a indicators in the environment (Official

Gazette of the RS, No. 43/2018), will not be exeegedEqually, noise indicator limit values

for the entire environmental noise burden will hetexceeded.
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January 2014.

* Report on the state of ambient noise — KrSko nugleaver plant, produced by ZVD,
report No. LFIZ-20100179-EB/P of 31 January 2011

* Report on the measurement of ambient noise — Kmsktear power plant, produced by
Z\/D, report No. LFIZ-20100179-EB/M of 31 Januaryl20

» Technical basis for the EIA for the LILW repositpBrotection against noise, August
2015 — supplemented following review in Novembeec&mber 2015, KOVA d.o.o0.,
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7 ILLUSTRATED ANNEXES

Annex 1: Model of noise dan— daytime operation of the Spodnji Stari Grad Waste
Management Centre

Annex 2: Model of noise Jzer— evening operation of the Spodnji Stari Grad Waste
Management Centre

Appendix 3: Model of noiseds — night operation of the Spodnji Stari Grad Waste
Management Centre

Annex 4: Model of noise dwn— daily operation of the Spodn;ji Stari Grad Waste
Management Centre

Annex 5: Model of noise dan— daytime transportation to the Spodnji Stari Ghsakte
Management Centre

Annex 6: Model of noise danduring daytime construction of the embankment
Annex 7: Model of noise danduring daytime construction of repository structuaad
infrastructure facilities

Annex 8: Model of noise danduring daytime construction of silo 2

Annex 9: Model of noise d« during night-time construction of the diaphragm
Annex 10: Model of noise during operation
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ANNEX 1:
Model of noise kan— daytime operation of
the Spodnji Stari Grad Waste Management
Centre
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Annex 1: Model of noise gan— daytime operation of the Spodnji Stari Grad Wassmagement Centre






ANNEX 2:
Model of noise keer— €vening operation of
the Spodnji Stari Grad Waste Management
Centre
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Annex 2: Model of noise veser— €vening operation of the Spodniji Stari Grad Wakteagement Centre







ANNEX 3:
Model of noise kax— night operation of the
Spodnji Stari Grad Waste Management
Centre
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Appendix 3: Model of noisens: — night operation of the Spodnji Stari Grad Wasemiement Centre






ANNEX 4.
Model of noise kwn— daily operation of the
Spodnji Stari Grad Waste Management
Centre
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Annex 4:

Model of noise qun— daily operation of the Spodn;ji Stari Grad Wastanisigement Centre






ANNEX 5:
Model of noise kan— daytime transportation
to the Spodnji Stari Grad Waste Management
Centre
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Annex 5: Model of noise 4an— daytime transportation to the Spodnji Stari GNakte Management Centre






ANNEX 6:

Model of noise kanduring daytime
construction of the embankment
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Annex 6: Model of noise ganduring daytime construction of the embankment






ANNEX 7:
Model of noise kanduring daytime
construction of repository structures and
Infrastructure facilities
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Annex 7: Model of noise ganduring daytime construction of repository structuaed infrastructure facilities






ANNEX 8:
Model of noise kanduring daytime
construction of silo 2
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Annex 8: Model of noise ganduring daytime construction of silo
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ANNEX 9:
Model of noise ks during night-time
construction of the diaphragm
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Annex 9: Model of noise oe during night-time construction of the diaphragm







ANNEX 10:
Model of noise during operation
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