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4) to determine the measures to be taken in order to prevent envisaged significant adverse 

impact on the environment and public health, to reduce it or, if possible, to offset it; 

5) to determine whether the proposed economic activity, having assessed its nature, scale, 

location and/or effect on the environment, meets the requirements of environmental 

protection, public health, immovable cultural heritage protection, fire and civil protection 

legislation; whether it will not have a significant negative impact on the elements of the 

environment referred to in point 1 of this Article, public health and their mutual 

interactions. 
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1.8 Graphic information  

 

Figure 1.1. Location of bld.158 at the Ignalina NPP area  

 

Figure 1.2. Simplified view of Ignalina NPP building 158 
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Figure 1.4. Layout of canyons of bld. 158  
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of other additional layers is determined by waste characteristics, site peculiarities, and requirements 

for functioning of surface engineered barriers. 

Depending on the properties of material used and requirements applied to repository design, 

surface barriers are mainly formed as dome-type installations or hills with lower inclination. 

The possibilities of transforming the bituminised radioactive waste storage facility at Ignalina 

NPP into a repository have been evaluated since 2007, when a feasibility study for transforming the 

storage facility into a repository was prepared [25]. Later, an IAEA expert mission was organised in 

2015 to assess the feasibility of converting the storage facility into a repository, and in 2019-2022 the 

conceptual design of a repository [10] was prepared, the safety justification of the repository concept 

[16] and an evaluation of the repository site [17] were performed. Taking into account the 

characteristics of the bituminised radioactive waste and the features of the site, the conceptual design 

of a repository [10] considers possible technical solutions for the installation of engineered barriers 

during the transformation of building 158 into a repository. Engineered barriers of different 

thicknesses and layers were also analysed taking into account the peculiarities of the constructions of 

the building 158, the possible loads of engineered barriers, the requirements for ensuring radiation 

safety, and the external impacts of the environment. It was determined that the optimal option for the 

transformation of building 158 into a repository would be to install steel-reinforced concrete 

structures on the reinforced concrete upper cover of building 158 (the general view is shown in Figure 

2.1), which would support the 5.8 m thick engineering barrier (multilayer cap) installed above the 

building.  
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Figure 4.3. Lines showing the hydrogeological cross sections (AB and CD) (area marked with a red 
rectangle is showing boreholes which data were collected, the data stored in the LGS database) [27] 
 

The geological section of the Quaternary deposits is complex throughout the area. The 
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boreholes are subjected to a general chemical analysis of the water (specific conductivity, 

temperature, pH, oxygen concentration, total hardness, permanganate index, dry residue, major 

anions and cations, nitrogen compounds, petroleum product index, etc. are measured), concentrations 

of radionuclides (Cs-137, Co-60, Sr-90, H-3) and heavy and toxic metals (Al, Zn, Cu, Cr, Pb, Ni, Mn, 

Cd, Hg) are measured as well. 

 
Figure 4.7. Groundwater monitoring boreholes adjacent to Building 158 

 
As the main impact of the proposed economic activity will be radiological, information on the 

annual average concentrations of radionuclides measured in monitoring boreholes in the vicinity of 

building 158 between 2016 and 2022 is provided below (see Table 4.2). No gamma nuclides (Cs-137, 

Co-60) were detected in groundwater samples during all measurement periods (concentrations below 

the detection limit). The variation of tritium concentrations in water samples from these boreholes for 

the period 2004-2022 is presented in Figure 4.8. 
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Figure 4.11. Activities of radionuclides diffused from bituminised RAW through concrete side 
walls of the building in the case of the scenario of natural evolution of the repository 

 

Figure 4.12. Activities of radionuclides diffused from bituminised RAW through bottom layers and 
foundation of the building in the case of the scenario of natural evolution of the repository 
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Figure 4.13. Total activity of radionuclides diffused from bituminised RAW out of the canyons to 
the geological layers in case of the scenario of natural evolution of the repository 

 

Table 4.3. Maximum activity values of radionuclides diffused from bituminised RAW through 
concrete side walls as well as bottom layers and foundation of the building in the case of natural 
evolution scenario 

Radio 
nuclide 

Through the Walls Through the Bottom layers 
and Foundation Total 

Max 
activity, Bq 

Max time, 
yrs 

Max 
activity, Bq 

Max time, 
yrs 

Max 
activity, Bq 

Max time, 
yrs 

14C 1.656E+07  1 480 1.702E+06  5 550 1.665E+07  1 520 
36Cl 1.366E+05  326 5.845E+04 950 1.455E+05  345 
59Ni  8.707E+04  950 1.678E+04 1 420 9.248E+04  950 
63Ni  3.843E+05  581 9.606E+03 994 3.843E+05  581 
90Sr 9.641E+03  178 6.260E+01 355 9.641E+03  178 
94Nb 9.078E+04  2 370 1.709E+04 10 700 9.189E+04  2 560 
99Tc 1.463E+08  951 1.947E+07 963 1.468E+08  951 
129I  4.018E+03  441 2.652E+03 950 4.242E+03  451 

137Cs 2.622E+07  180 2.097E+05 359 2.622E+07  180 
234U 1.891E+00 3 070 1.955E-01 13 100 1.893E+00 3 070 

239Pu 2.772E+01  24 100 4.958E-01 71 200 2.775E+01  24 200  
240Pu 9.356E+00  13 400 1.334E-02 38 400 9.356E+00  13 400 
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to the civil airplane crash onto building 158 were assessed and presented in a report [47]. The analysis 

of structural damage revealed that the impact of a civil airplane (Boeing 747-400 type) of 200 tons 

mass with impact velocity of 150 m/s to the roof construction of the building 158 under unfavourable 

impact direction and angle conditions, can destroy the whole construction of the roof. The permissible 

stress to the roof beam is exceed by factor of 1.9. The roof beams will be damaged and the roof plates 

will fall inside the building 158. The building 158 model was created and the jet-fuel and RW fire 

was calculated using the program Pyrosim [44]. The area of fire is conservatively assumed to be the 

same as the area of bituminized RW, i.e., approximately 3000 m2. Combustion takes place in open 

air conditions; the fire required air inflow is sufficient. The fire analysis revealed that the RW fire 

may continue naturally up to 25 hours. With implementation of the dedicated firefighting actions, the 

fire may be extinguished in approximately 7 hours. Up to 28% of the stored RW mass can be burned 

out in this case. The release of radionuclides into the environment was assessed considering RW 

combustion rate and mobility of radionuclides at elevated temperatures. In the case of accident, the 

rate of radionuclides release is 4.6E+12 Bq/h. Up to 3.2E+13 Bq can be released during the 7 hours 

fire. This constitutes approximately 14% from the total activity that is stored in the facility. The major 

contributor in the released activity is Cs-137. The activity share of this radionuclide is approximately 

99.8% from the total activity released into the environment. Other radionuclides, which shares in the 

released activity are approximately 0.1% each, are C-14 and Cs-134. The atmospheric dispersion and 

sedimentation of radionuclides onto the ground surface was assessed using the AERMOD modelling 

system [45] and the Lakes Environmental Consultants Inc. developed user interface AERMOD View 

[46]. The dose rate assessment to reference person due to a civil airplane crash onto the bituminized 

RW storage facility (the building 158), that is presented in Section 7.1.4, shows, that the accident 

resulted radiological impact to the population due to release of airborne activity is insignificant. It 

should be mentioned that after installation of the engineering barrier (multilayer cap) above the 

building 158, the consequences of the airplane crash would be less. 

It is expected that an unintended intrusion into the repository can occur after the institutional 

control period when the restrictions on the land use as well as on activity in the repository site have 

already been withdrawn. Usually, it is represented by two scenarios, i.e., the on-site residence 

scenario and the road construction scenario (typical scenarios recommended in IAEA documents [23, 

48]. In the case of the road construction scenario, earthworks in the repository site would release 

airborne particulate matter some of which would be radioactive. In case of on-site residence scenario 

in the territory of the repository, radioactive gas (C-14 radionuclide in CH4, CO2 molecules) would 

enter the residential premises. 
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population is about 1.7% of the country's population. Thus, the IAE region is referred as one of the 

regions with a small population and one of the lowest population densities in all of Lithuania, except 

for the Visaginas town, where the population density reaches 334.6 people/km2 and significantly 

exceeds the national average value of 43.0 people/km2. Since 2008 until 2022 the total population of 

the Ignalina NPP region decreased by ~29.0% - from 68.8 to ~48.6 thousand residents (see Figure 

4.21). 

 
Figure 4.21. Population variation in the IAE region in 2008-2022 (https://osp.stat.gov.lt/) 

 

The demographic situation describes the number, composition, territorial distribution of the 

population, their changes, and analyses demographic processes (birth rate, death rate, migration). 

Demographic indicators of the Ignalina NPP region and Lithuania in 2022 are presented in Table 

4.11. 

Table 4.11. Demographic indicators in 2022 (https://osp.stat.gov.lt/)  

Indicator  Visaginas 
town 

Ignalina 
district  

Zarasai 
district  

Utena 
county Lithuania  

Permanent residents, people 19 707 14 263 14 659 125 639 2 830 097 

Population density, people/km2 334.6 10.0 11.1 17.5 43.0 

Population under 14, % 12.8 9.9 11.2 11.2 14.9 

Population aged 15-64, % 64.0 63.9 64.9 64.8 65.1 

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

N
um

be
r o

f re
si

de
nt

s 

Year

Number of permanent residents on July 1.

Ignalinos r. sav.

Visagino sav.

�•���Œ���•�¿���Œ�X���•���À�X

https://osp.stat.gov.lt/
https://osp.stat.gov.lt/






https://kvr.kpd.lt/


https://sveikstat.hi.lt/
https://osp.stat.gov.lt/
https://stat.hi.lt/
https://stat.hi.lt/










LEI, Nuclear Engineering Laboratory  S/14-1889.19.23/EIAR/R:5 
  Revision 5 
Environmental impact assessment for reconstruction and transformation of Ignalina NPP April 17, 2024 
storage facility of bituminised radioactive waste into repository. EIA Report. Page 81 of 135 
 

No. Title Description 
10. Hypothetical scenario, 

Case 6 
All design functions and properties of engineered barriers as well 
as natural layers remains the same as in the Reference scenario 
but bitumen matrix does not function just after repository closure 
and the instant release of radionuclides is assumed. 

11. Hypothetical scenario, 
Case 7 

All design functions and properties of engineered barriers as well 
as natural layers remains the same as in the Hypothetical scenario, 
Case 3, but advection phenomena for radionuclide releases from 
bituminised waste through the bottom engineered barriers to 
vadose zone is considered. 

 INADVERTENT INTRUSION SCENARIOS  
12. Road construction scenario A human intrusion into repository during road construction 

through the repository site after completion of the passive 
institutional control period (300 years after repository closure) is 
analysed.  

13. On-site residence scenario A human intrusion due to building of the house at the repository 
site (after road construction) after completion of the passive 
institutional control period (300 years after repository closure) 
and exposure due to radioactive gas entering the house is 
analysed. 

14. Drilling scenario Drilling for archaeological exploration in the far future (for 
instance to know what is inside the tumulus) is considered. The 
intrusion event takes place just after completion of the 
institutional control period (300 years after repository closure) 
and involves drilling a borehole through the near surface disposal 
facility as well as further investigations in the laboratory. An 
exposure to the cuttings or drill core is analysed. 

Water pathway scenarios 
The conceptual model of radionuclide migration through the components of the disposal 

system and the processes prevailing in every zone are shown in Figure 4.24. 
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Figure 4.24. Conceptual model of radionuclide migration by water pathway 

The conceptual model of radionuclide migration in the well is shown in Figure 4.25. 
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Figure 4.25. Conceptual model of radionuclide migration in the well 

The conceptual model of radionuclide migration in the lake is presented in Figure 4.26. 

 

Figure 4.26. Conceptual model of radionuclide migration in the lake 

Inadvertent intrusion scenarios 
The conceptual model of radionuclide migration and exposure pathways considered in case 

of road construction in the repository site is presented in Figure 4.27. 

 

Figure 4.27. Conceptual model of radionuclide migration and exposure pathways in case of a road 
construction in the territory of the repository 
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at the earliest past the repository closure. Total maximum dose obtained due to consumption of the 

contaminated water from a lake is lower by two orders of magnitude in comparison to maximum dose 

value obtained due to consumption of the contaminated water from a well. A difference approx. by 

factor 2 is obtained in comparison to maximum doses resulted from Reference scenario. The main 

reason is twice higher water uptake rate and as result the transportation of radionuclides from the 

repository to the environment is approx. by factor 2 higher in comparison Reference scenario case. 

The maximum dose values to reference person of population due to consumption of 

contaminated well water for daily needs in the case of the hypothetical scenario when the cap of the 

repository turns into degraded state just after Repository closure (Case 1) are presented in Table 4.20. 

Table 4.20. Maximum exposure dose values to reference person of population due to consumption of 
contaminated well water for daily needs in the case of the hypothetical scenario (Case 1)  

Radionuclide 
Maximum dose value, 

mSv/year 
Maximum time after repository closure, 

years 

14C 2.776E-03 1 540 
36Cl 3.041E-05 367 
99Tc 1.165E-05 25 200 
129I  1.073E-04 962 

Total:  2.925E-03  
 

As Table 4.20 shows, the total maximum dose value obtained due to consumption of the 

contaminated water from a well is the same as in case of Reference scenario and remains below the 

design criterion 0.1 mSv per year at least by three orders of magnitude. This is because the 

transportation of radionuclides from the repository to the environment is mainly determined by 

radionuclide releases from the bituminised RAW which are diffusion driven therefore not much 

depended on increased infiltration rate through the suddenly degraded cap. 

The maximum dose values to reference person of population due to consumption of 

contaminated well water for daily needs in the case of the hypothetical scenario when bottom layers, 

foundation, walls and top slab of the repository turns into state with the cracks just after repository 

closure, and the cap is also degraded after repository closure (Case 2) are presented in Table 4.21. 

Table 4.21. Maximum exposure dose values to reference person of population due to consumption of 
contaminated well water for daily needs in the case of the hypothetical scenario (Case 2) 

Radionuclide Maximum dose value, 
mSv/year 

Maximum time after repository closure, 
years 

14C 2.259E-02  67 
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Radionuclide Maximum dose value, 
mSv/year 

Maximum time after repository closure, 
years 

36Cl 3.747E-05  65 
99Tc 1.165E-05  24 800 
129I  1.111E-04  93 

239Pu 2.758E-06  39 000 

Total:  2.275E-02   

As Table 4.21 shows, the total maximum dose value obtained due to consumption of the 

contaminated water from a well is by two orders of magnitude higher in comparison to Reference 

Scenario, however it remains below design criterion 0.1 mSv per year. A containment safety function 

is fully performed by bitumen matrix. Maximum dose is determined mainly by 14C, the appearance 

of which could be observed after 67 years after repository closure.  

The maximum dose values to reference person of population due to consumption of 

contaminated well water for daily needs in the case of the hypothetical scenario when bitumen matrix 

suddenly degrades just after repository closure (Case 3) are presented in Table 4.22. 

Table 4.22. Exposure dose values to reference person of population due to consumption of 
contaminated well water in the case of the hypothetical scenario (Case 3) 

Radionuclide Maximum dose value, 
mSv/year 

Maximum time after repository closure, 
years 

14C 2.760E-02 1 540 
36Cl 3.034E-04 368 
99Tc 1.155E-04 25 200 
129I  1.063E-03 962 

Total:  2.908E-02  
 

As Table 4.22 shows, the total maximum dose value obtained due to consumption of the 

contaminated water from a well is higher in comparison to Reference Scenario approximately by 

factor of 10, however it remains below design criterion, 0.1 mSv per year. Maximum dose is 

determined mainly by 14C, the appearance of which could be observed after 1 540 years after 

repository closure. 

Maximum exposure dose values received by member of the reference group of population due 

to consumption of contaminated lake water for daily needs in the case of the hypothetical scenario 

when radionuclides released from the repository are transported just through the technogenic soil 

layer (IGS1) (Case 4) are presented in Table 4.23. 
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Table 4.23. Maximum exposure dose values received by member of the reference group of population 
due to consumption of contaminated lake water for daily needs in the case of the hypothetical scenario 
(Case 4) 

Radionuclide Maximum dose value, 
mSv/year 

Maximum time since start of 
reconstruction, 

years 
14C 1.930E-05 1 290 

36Cl 4.624E-09 375 

99Tc 1.037E-09 43 300 

129I  3.210E-08 478 

Total:  1.934E-05  
 

It is noted from Table 4.23 that total dose received due to consumption of contaminated lake 

water is higher by factor 1.6 in comparison to Reference Scenario (lake case), and remains below 

design criterion, 0.1 mSv per year. Maximal dose is determined mainly by14C, and could be observed 

after 1 290 since start of reconstruction activities. 

Maximum exposure dose values received by member of the reference group of population due 

to consumption of contaminated well water for daily needs in the case of the hypothetical scenario 

when Kd=0 values are assumed for the layer of technogenic soil (IGS1) from the start point of the 

analysis (Case 5) are presented in Table 4.24. 

Table 4.24. Maximum exposure dose values received by member of the reference group of population 
due to consumption of contaminated well water for daily needs in the case of the hypothetical scenario 
(Case 5) 

Radionuclide 
Maximum dose value, 

mSv/year 
Maximum time after repository 

closure, years 

14C 2.776E-03 1 540 
36Cl 3.044E-05 367 
99Tc 1.527E-04 1 030 
129I  1.073E-04 962 

137Cs 5.415E-04 237 

Total:  3.608E-03  
 

Table 4.24 shows that the total maximum dose value obtained due to consumption of the 

contaminated water from a well is higher in comparison to Reference scenario by factor 1.2, however 

it remains below design criterion, 0.1 mSv per year. Maximum dose is determined mainly by14C, the 

appearance of which is expected after 1 540 years after repository closure. 
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Maximum exposure dose values received by member of the reference group of population due 

to consumption of contaminated well water for daily needs in the case of the hypothetical scenario 

when instant release of activity from bitumen matrix is assumed (Case 6) are presented in Table 4.25. 

Table 4.25. Maximum exposure dose values received by member of the reference group of population 
due to consumption of contaminated well water for daily needs in the case of the hypothetical scenario 
(Case 6) 

Radionuclide Maximum dose value, 
mSv/year 

Maximum time after repository 
closure, years 

14C 6.787E-02 1 280 
36Cl 1.532E-03 330 
99Tc 4.324E-04 20 700 
129I  5.524E-03 961 

Total:  7.536E-02  
 

Table 4.25 shows the total maximum dose value obtained due to consumption of the 

contaminated water from a well in the case of the hypothetical scenario when instant release of 

activity from bitumen matrix is assumed one order of magnitude higher in comparison to Reference 

scenario, however it remains below design criterion, 0.1 mSv per year. Maximum dose is determined 

mainly by 14C, the appearance of which is expected after 1 280 years after repository closure. 

Containment is fully ensured by the cap as well as concrete structures of the repository while no safety 

function is credited for bitumen compound in this case. 

The maximum dose values to reference person of population due to consumption of 

contaminated well water for daily needs in the case of the hypothetical scenario when bitumen matrix 

suddenly degrades just after repository closure and advection phenomena for radionuclide releases 

through the bottom engineered barriers to vadose zone is considered (Case 7) are presented in Table 

4.26. 

Table 4.26. Exposure dose values to reference person of population due to consumption of 
contaminated well water in the case of the hypothetical scenario (Case 7) 

Radionuclide Maximum dose value, 
mSv/year 

Maximum time after repository closure, 
years 

14C 3.482E-02 2 460 
36Cl 3.811E-04 336 
99Tc 1.155E-04 25 200 
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Radio 
nuclide 

Total dose, mSv/year 

Road 
construction 

On-site residence Drilling  

Adult  Child Infant  Worker  Researcher 
No.1 

Researcher 
No. 2 

235U 2.221E-08 8.511E-07 8.932E-07 8.616E-07 5.179E-09 3.109E-09 1.669E-10 
238U 7.980E-08 7.284E-06 1.250E-05 1.399E-05 1.164E-08 1.060E-08 1.948E-12 

237Np 1.324E-08 1.033E-07 1.208E-07 1.174E-07 2.981E-09 1.736E-09 5.658E-11 
238Pu 1.887E-06 7.477E-06 9.948E-06 5.859E-06 4.397E-07 2.432E-07 7.540E-11 
239Pu 2.078E-05 8.216E-05 5.801E-05 6.207E-05 4.844E-06 2.674E-06 6.029E-10 
240Pu 2.556E-05 1.010E-04 7.133E-05 7.634E-05 5.960E-06 3.293E-06 8.492E-10 
241Pu 2.124E-05 9.551E-05 1.273E-04 8.554E-05 4.937E-06 2.723E-06   
241Am 2.475E-05 1.113E-04 1.484E-04 9.965E-05 6.043E-06 3.697E-06 3.155E-07 
244Cm 1.823E-10 7.202E-10 9.665E-10 5.445E-10    

Total:  8.791E-03 1.733E+00 1.905E+00 3.724E+00 2.459E-03 4.128E-03 2.563E-03 

 

Table 4.28 demonstrates, that the total exposure dose to a worker working in road construction 

in the repository site is lower than the dose limit 10 mSv/year by four orders of magnitude. The most 

significant contribution to the total exposure dose value is resulted from 94Nb and 137Cs. 

In case of on-site residence scenario the doses estimated for all age groups are below the value 

of 4 mSv/year, i.e. below the dose constrain, 10 mSv/year. A highest dose value would be received 

by infant and, the most contribution to the total exposure dose would be resulted from 99Tc. 

In case of drilling scenario, the estimated doses for all considered recipients are below value 

of 0.5E-03 mSv/year, i.e. much below the dose constraint, 10 mSv/year. 

Summarized results of considered scenarios 
The summarized results of the radiological impact to population assessment of the considered 

scenarios are presented in Table 4.29. In all cases, the calculated annual doses to reference person of 

population are below the permissible limits. 





LEI, Nuclear Engineering Laboratory  S/14-1889.19.23/EIAR/R:5 
  Revision 5 
Environmental impact assessment for reconstruction and transformation of Ignalina NPP April 17, 2024 
storage facility of bituminised radioactive waste into repository. EIA Report. Page 96 of 135 
 

No. 
Title 

Max dose, 
mSv/year 

Comment 

8. Hypothetical 
scenario, 
Case 4 

1.934E-05 Radionuclide releases from bitumen compound are going 
straight into technogenic soil layer (IGS1) next to the 
canyons and are further transported by this layer up to the 
lake bypassing natural geological layers. It is observed that 
total dose received due to consumption of contaminated lake 
water is higher by factor 1.6 in comparison to Reference 
Scenario (lake case). 

9. Hypothetical 
scenario, 
Case 5 

3.608E-03 Kd=0 values are assumed for the layer of technogenic soil 
(IGS1) since start point of the analysis. Total maximum dose 
value is higher in comparison to Reference scenario by factor 
1.2. 

10. Hypothetical 
scenario, 
Case 6 

7.536E-02 Bitumen matrix does not function just after repository 
closure and the instant release of radionuclides is assumed. 
Maximum dose is one order of magnitude higher in 
comparison to Reference scenario. 

11. Hypothetical 
scenario, 
Case 7 

3.668E-02 Water uptake rate of the bitumen matrix is one order of 
magnitude higher in comparison to Reference scenario. In 
addition advection phenomena for radionuclide releases 
from bituminised waste through the bottom engineered 
barriers to vadose zone is considered. Therefore total 
maximum dose value is higher in comparison to Reference 
Scenario approximately by factor of 16. 

 INADVERTENT INTRUSION SCENARIOS  
12. Road 

construction 
scenario 

8.791E-03 Road construction through the repository site after 
completion of the institutional control. The most significant 
contribution to the total exposure dose value is resulted from 
94Nb and 137Cs. The most critical exposure pathway for the 
worker constructing the road across the repository site would 
be the external exposure from the discovered and dispersed 
waste 

13. On-site residence 
scenario 

3.724E+00 Living in house which is built at the repository site after 
completion of the institutional control period, A highest dose 
value would be received by infant and, the most contribution 
to the total exposure dose would be resulted from 99Tc. 

14. Drilling scenario 4.128E-03 Drilling for archaeological exploration is considered. Max 
value of the total dose would be for researcher No. 1 in the 
laboratory. 
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Environmental 
component Storage transformation Location alternative 

Environmental air 

Larger amounts of radionuclides could 
be released into the ambient air only in 
case of accidents and inadvertent 
intrusion into the repository after the end 
of institutional surveillance period. 
(ISV = -1) 

Besides the accidental releases and 
inadvertent intrusion into the repository 
event, the retrieval, transportation and 
placement of bituminized RAW in the 
repository create additional pathways for 
the radionuclide releases into ambient 
air. Increased non-radiological air 
pollution is also likely as a result of the 
repository construction activities. 
(ISV = -2) 

Soil 

There is no natural soil layer around the 
building 158 at the INPP site. The top 
layer of the engineering barrier 
(multilayer cap) formed around and 
above building 158 will consist of soil 
and plants. 
(ISV = +1) 

Construction of the repository on 
another site will involve earthworks and 
the local soil layer will be affected. 
(ISV = -1) 

Underground 
(geology) 

There are no valuable underground 
resources at the INPP site and its 
surroundings. Impact on underground 
(geological) components is not expected. 
(ISV = 0) 

If a new repository is constructed at the 
INPP site, there would be no impact on 
the underground (ISV = 0). However, 
depending on the choice of the place for 
the new repository outside the INPP site, 
a potentially negative impact is possible. 

Biodiversity 

Building 158 is located within the site of 
the INPP, where there is no biodiversity. 
There will be no impact on biodiversity 
under normal operating conditions (ISV 
= 0), in case of accidents the impact of 
low significant can be expected 
(ISV = -1). 

If a new repository is constructed at the 
INPP site, the impact is the same. 
Depending on the new place selected 
outside the INPP site and the 
biodiversity present within or adjacent to 
it, the negative impact may be low 
(ISV = -1) or moderately significant 
(ISV = -2). 

Landscape 

Building 158 is located within the INPP 
site, the transformation of the storage 
facility into a repository will create a 13 
m high artificial hill.  Since valuable 
landscape areas, for instance Grazute 
Regional Park and Smalva hydrographic 
reserve are distant from the INPP site, 
thus there will be no impact on 
landscape. 
(ISV = 0) 

If a new repository is constructed at the 
INPP site, the impact is the same. The 
impact on the landscape depends on the 
selected place outside the INPP site. It is 
assumed that there would be no impact 
on the landscape. 
(ISV = 0) 

Social and 
economic 
environment 

Impact on or change to social and 
economic environment are not expected. 
(ISV = 0) 

If a new repository is constructed at the 
INPP site, the impact is the same. The 
impact at another place, outside the 
INPP site, depends on how far the 
chosen place is from populated areas, 
commercial facilities, which public 
roads would be used to transport the 
bituminized RAW, etc. It is accepted 
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Table 5.3. Impact significance values (ISV) 

 

 

 

Environmental 
component Storage transformation Location alternative 

that the impacts on social and economic 
environment are likely to be negative of 
low significance (ISV = -1). 

Ethnic and cultural 
conditions, cultural 
heritage 

PEA will be implemented within the 
INPP site and will not affect the adjacent 
cultural heritage objects and the ethnic 
and cultural conditions. 
(ISV = 0) 

If a new repository is constructed at the 
INPP site, the impact is the same. The 
impact at another place (outside the 
INPP site) would depend on the 
presence of cultural heritage objects at 
the immediate vicinity of the new place 
(ISV = 0 or -1). 

Public health 

The results of the radiological impact 
assessment show that for all considered 
evolution scenarios and in case of 
inadvertent intrusion into the repository, 
the calculated annual doses to reference 
person of population are below the 
permissible limits. 
(ISV = -1) 

In order to ensure that negative impacts 
are of low significance, legal acts and 
regulatory documents define 
requirements and criteria that nuclear 
facilities must meet. If the repository is 
constructed on another site, it will be 
necessary to ensure that the defined 
requirements and criteria are met.  
However, due to additional activities 
related to bituminized RAW retrieval, 
transportation, dismantling of storage 
facility, etc. (see Table 5.1) the 
radiological impact to a member of the 
reference group of population would be 
higher. 
(ISV = -2) 

Total 
environmental 
impact scores 

-3 -9 

Impact significance Positive impact Negative impact 

Significant +3 -3 

Moderately significant +2 -2 

Lowly significant +1 -1 

No effect 0 0 
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Figure 6.2. Monitoring points for the bituminized radioactive waste repository (during the 
active institutional control period) 

Table 6.1. Monitoring of the bituminized radioactive waste repository (during the active institutional 
control period) 

No. Object Measured parameters Measurement 
periodicity  Comments 

1. Groundwater monitoring 

1.1. Water from 6 
boreholes in the 
repository area 

Gamma nuclides 
composition 

2 times a year (in spring 
and autumn) 

Planned borehole 
locations are provided 
in Figure 6.2. 
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No. Object Measured parameters Measurement 
periodicity  Comments 

4. Monitoring of absorbed dose and dose rate 
4.1. Dose rate at 8 

measurement points 
around the perimeter 
of the repository 

Gamma dose rate Every quarter The planned 
measurement points are 
shown in Figure 6.2. 

4.2. Absorbed dose at 4 
measurement points 

Absorbed dose (gamma 
radiation) 

Continuously, data is 
recorded quarterly 

The planned 
measurement points are 
shown in Figure 6.2. 
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institutional control period (100 years) is considered. Therefore, it is assumed hypothetically that 

potential radionuclide flux released from the repository will be transported by the surface water into 

the lake Druksiai bypassing geological layers. Reference person will receive a certain exposure dose 

resulted from the consumption of lake water for daily needs as well as due to ingestion of the fish 

from lake. 

All conditions and parameter values are assumed the same as for Reference Scenario, except 

conservative assumption that during institutional control period of 100 years before flooding starts 

only radioactive decay is taken into account and no radionuclide releases from the repository are 

assessed. 

The exposure doses received by reference person of the population due to consumption of 

lake water in case of flooding are presented in Table 7.4. 

Table 7.4. Exposure doses received by reference person of the population resulted from the 
consumption of lake water in case of the flooding incident 

Radionuclide 
Maximum dose, 

mSv/year 
Maximum time after repository 

closure, 
years 

14C 1.938E-05 1 260 
99Tc 1.488E-06 956 
129I  3.232E-08 452 

137Cs 1.246E-04 184 

Total:  1.455E-04  
 

The table presented above demonstrates that the total exposure dose is one order of magnitude 

higher in comparison to Reference Scenario and remains below the design criterion of 0.1 mSv/year 

by three orders of magnitude in case of flooding. The value of the total exposure dose is mostly 

determined by 137Cs. The contribution of other radionuclides is negligible. 

7.3 Emergency preparedness 

According to Nuclear Safety Requirements [71], the organization operating a nuclear facility 

(NF) (license holder) must ensure the prevention of accidents and incidents, and, in case of an 

emergency, be prepared to immediately perform the following actions: 

- Apply measures to return the NF to a safe state where the long-term performance of safety 

functions is ensured; 

- Protect people present in the NF and its sanitary protection zone; 

- Mitigate the consequences of the accident; 
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- Perform accident classification; 

- Inform VATESI and other state bodies of control and supervision involved in the response 

to the accident about the accident; 

- Mobilize the forces and measures of the civil safety protection system to eliminate the 

accident; 

- Use the necessary services and measures from entities outside the NF site to mitigate and 

eliminate the consequences of accidents; 

- Monitor radionuclide pollution inside the NF and in its sanitary protection zone.  

A planned reconstruction and transformation of the storage facility of bituminised radioactive 

waste into repository are performed exceptionally inside the INPP industrial site. In accordance with 

INPP procedure on management of emergency preparedness [72], emergency preparedness of the 

planned activity will be integrated into the existing INPP emergency preparedness structure. In order 

to ensure emergency preparedness of the repository the INPP Emergency Preparedness Plan (general 

and working parts) will be reviewed and updated respectively. 

Identified initiating events and accidental situations are estimated in Sections 7.1 and 7.2. The 

consequences of the external hazards (earthquake, extreme precipitation) as well as the hazards due 

to human activity (airplane crash, fire, flooding due to malfunction of the drainage system) are 

considered. Expected doses remain a few times or even orders of magnitude below design criterion 

value 0.1 mSv per year, or event probability is lower than screening probability level. Therefore, 

according to the performed estimations no specific measures of the emergency preparedness are 

required. All possible emergency situations and their consequences will be analysed within scope of 

the safety analysis report of the repository during development of the technical design. 
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Question / Proposal Response / Evaluation of the proposal 
transforming a storage facility into a 
repository in global practice. 

type of radioactive waste (not bituminized) was stored 
there. 

The representative of the Ministry of 
Environmental Protection and Regional 
Development (Latvia) asks a general 
question about the Ignalina NPP 
decommissioning projects and when they 
will end. 

The representative of the organizer of the proposed 
economic activity (Ignalina NPP, Lithuania) replies that 
according to the final decommissioning plan of the Ignalina 
NPP, the decommissioning projects have to be completed in 
2038. However, these projects do not include repository 
development projects, which are separate and will last 
longer than the decommissioning of Ignalina NPP. 

The representative of the Ministry of 
Environmental Protection and Regional 
Development (Latvia) asks what the 
subsequent activities will be after 
transforming the bituminized radioactive 
waste storage facility into a repository. 

The representative of the organizer of the proposed 
economic activity (Ignalina NPP, Lithuania) answers that 
after the bituminized radioactive waste repository is 
installed, monitoring will be carried out for 100 years, 
technical maintenance and, if necessary, repair works will 
be performed. Activities will be limited in the surroundings 
of the repository site, there will be no residents. 

The representative of the Ministry of 
Environmental Protection and Regional 
Development (Latvia) inquires whether 
other projects will be implemented at the 
Ignalina NPP site in parallel with the 
transformation of the bituminized 
radioactive waste storage facility into the 
repository. 

The representative of the organizer of the proposed 
economic activity (Ignalina NPP, Lithuania) responds that 
the buildings adjacent to the storage facility do not 
currently allow for the installation of an engineering barrier. 
Therefore, they will be demolished and only then will it be 
possible to construct an engineered barrier for the 
repository. The representative of the Lithuanian Ministry of 
Environment adds that a notification has been sent to Latvia 
about the environmental impact assessments of the Ignalina 
NPP decommissioning projects, while the transformation of 
the bituminized radioactive waste storage facility into a 
repository is being assessed separately as the operation of 
the repository and the potential impacts last for hundreds of 
years. After demolishing all the Ignalina NPP buildings, the 
radioactive waste repositories will remain for about 300 
years. It is also reminded that previously transboundary 
EIA procedures have been carried out for other nuclear 
facilities at the Ignalina NPP site, such as the spent nuclear 
fuel storage facility where the spent fuel will be stored for 
50 years, the near-surface repository for low and 
intermediate level radioactive waste and other facilities that 
are necessary for waste management and decommissioning 
activities at the Ignalina NPP. Preparatory works for a deep 
geological repository for spent nuclear fuel and high-level 
waste are ongoing, and neighbouring countries are informed 
about the activities. 

The representative of the Radiation Safety 
Centre of State Environmental Service 
(Latvia) asks about the durability of the 
building canyons and the structures 
underneath the engineering barrier of the 
repository, when the institutional control 
for 300 years will take place, and whether 
additional safety measures will be required. 

The representative of the EIA Report developer (Lithuanian 
Energy Institute) responds that the condition of the storage 
facility's structures is continuously monitored and 
conservation works will be carried out during the project. 
The representative of the organizer of the proposed 
economic activity (Ignalina NPP, Lithuania) adds that 
before this project, various studies and investigations of the 
condition of the building structures were carried out, the 
design documentation of the storage facility was evaluated, 
the installation of the foundations was assessed, and 



https://www.iae.lt/en/activity/decommissioning-projects/b20-project.-upgrade-of-bituminised-waste-vaults/421
https://www.iae.lt/en/activity/decommissioning-projects/b20-project.-upgrade-of-bituminised-waste-vaults/421
https://www.iae.lt/en/activity/decommissioning-projects/b20-project.-upgrade-of-bituminised-waste-vaults/421


https://doi.org/10.1016/j.pnucene.2022.104135








https://am.lrv.lt/uploads/am/documents/files/LT%20atsakymas%20Baltarusijai_20210906_priedas.pdf
https://am.lrv.lt/uploads/am/documents/files/LT%20atsakymas%20Baltarusijai_20210906_priedas.pdf
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No. Question / Proposal Response / Evaluation of the proposal 

of time after the decommissioning of 
the repository was used for dose 
assessment. 

for dose assessment (from few hundred years for short-
lived radionuclides up to several hundred thousand years 
for long-lived radionuclides). 

12.  Page 113 of the Report (Section 8). It 
is necessary to supplement the section 
with information on the forecast of 
doses to a representative 
(representative of the population of 
Belarus) from the consumption of 
drinking water (a lake and wells on 
the territory of Belarus) after 100 
years of operation of the repository. 

Only the lake is the point of radionuclide discharge 
common to both Lithuania and Belarus. In EIA report Lake 
scenario is analysed. It is assumed that radionuclides 
concentrations in the water are homogeneously distributed 
through the whole volume of the lake. A consumption of 
lake water or well water includes not only drinking water 
but several exposure traces, as presented in Fig. 4.24 of the 
EIA report. The values of the parameters, relevant to the 
consumption of various food stuff specific to Lithuania 
used in the dose assessment, are taken from data presented 
by Lithuanian institutions (e.g. Statistical department), if 
available, or generic/recommended values from IAEA 
documents, SKB (Swedish Nuclear Fuel and Waste 
Management Company) reports and other relevant sources. 
In case of the lake scenario, it is assumed there are not 
essential differences between consumption habits of 
residents in Lithuania and Belarus. Therefore, the 
assessment results of the Lake scenario should be very 
close to both countries and dose value is 1.197E-05 
mSv/year. In EIA report Well scenario is analysed and 
effective dose equal to 2.925E-03 mSv/year is obtained. 
Well installed in Belarus by local resident should be very 
distant from the planned repository in comparison to 50 m 
for Well scenario considered in the EIA report. 
Consequently, the impact to the population of Belarus 
should be much less in comparison to the population of 
Lithuania. 
From the point of view of the diffusion of radionuclides 
from the repository, 100 years is a very short period of time 
for radionuclides to diffuse through engineering barriers 
and geological layers to aquifer and cause exposure to the 
population. Figure 4.13 of the EIA Report shows the 
variations of the total activities of the radionuclides 
diffused from repository versus time. After 100 years, 
diffused radionuclides are either absent, or their activities 
are tens of orders of magnitude lower than the values 
accepted in population exposure assessments. As can be 
seen from Table 4.13, C-14 is the radionuclide that causes 
the highest exposure to population due to water 
consumption and the estimated maximum exposure dose 
will be after 1540 years. 

 

Higher radiological impact for environment water component may be anticipated due to 

proposed economic activity, i.e. for the Lake Druksiai, part of which is at the territory of the of 

Belarus. Since the area of the Lake Druksiai is located only within the territory of Lithuania and 

Belarus, and the Ricianka river, via which water connection with the Lake Rica partly located in 

Latvia (see Figure 4.1) is possible, flows towards the Lake Druksiai, but not out of it, therefore is no 













https://lt.wikipedia.org/wiki/Sniego_danga





	1 GENERAL INFORMATION
	1.1 Organizer of proposed economic activity
	1.2 Developer of EIA Report

	2 MAIN EQUIPMENT AND TECHNOLOGICAL PROCESSES
	3 WASTE GENERATION AND MANAGEMENT

