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APPENDIX 1  1(6) 
APPENDIX 1: PRINCIPAL REQUIREMENTS FOR THE LOCATION OF THE 
ACCESS WAY TO ONKALO 
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APPENDIX 2  1(6) 
APPENDIX 2: DESIGN REQUIREMENTS OF ONKALO 
 

A. ONKALO must enable the underground rock characterisation required by regulations 
 

REQUIREMENT SOLUTION REF. 
ONKALO shall enable characterisation from main 
characterisation level to lower characterisation level 

Most tunnels allow drilling to lower level Posiva Oy 
2008 

ONKALO must be representative of repository 
depth and quality 

Main level at disposal level, lower level 
(delayable) 100 metres deeper 

Posiva Oy 
2008 

Access routes shall locate close to potential 
disposal volume. Expandability of repository is not 
allowed to suffer from location of the access tunnel 
- Access tunnel and research levels must be so 

located in relation to the intended repository 
volume that the volume can be characterised 

- Constructing an access tunnel in such a way that 
it would mainly be located above the potential 
location of the deposition tunnels should be 
avoided. Constructing access routes in such a 
way that it would be located above or near the 
potential location of the deposition tunnels should 
be avoided 

Access routes are located at the edge of the 
potential disposal volume 

Posiva Oy 
2008 
 
 
 
 
STUK 2001 
 
 
STUK 2003 

The research niches below fracture zone R20 must 
enable test drill coverage of the auxiliary rooms and 
the closest deposition tunnels on the main level 

Access tunnel layout allows drilling below 
R20 to central area of the main level 

Posiva Oy 
2008 

ONKALO shall incorporate the characterisation 
niches identified in the research program: 

  

- Several research niches shall be constructed in 
ONKALO 

Type drawing of research niches exists Posiva Oy 
2008 

- There must be several (=abt 20) research niches 
for online measurements and parameter 
development tracking 

All about 30 loading niches are equipped with 
electricity and IT-network 

Posiva Oy 
2008 

ONKALO shall enable characterisation from open 
surfaces before rock support 

At least walls of tunnel must be left open 
when possible 

as-built-
drawings 

ONKALO must include facilities and space for 
researchers and analysis and handling underground 

staff room, kitchen and office rooms will be 
built as a rescue chamber 

Posiva Oy 
2008 

ONKALO must be equipped with data transfer 
capability (IT-network) 

IT-network covers whole ONKALO Posiva Oy 
2008 

ONKALO laboratories shall enable rapid freezing 
of water samples 

Separate storage space for reserve samples 
exists in research building 

___ 

 
B. ONKALO must be designed, constructed and operated in a way that allows its use as a part of the 

repository 
 

REQUIREMENT SOLUTION REF. 
ONKALO must be realised so that it is possible to 
get regulatory approval for using ONKALO for 
final repository usage 

YVL-guides must be followed YVL-guides 
(www.stuk.fi) 

STUK is notified of ONKALO design Procedures have been implemented and more 
detailed year programmes are used 

STUK 2005 
STUK 2006a 
 

Characterisation drifts must be able to function as a 
part of central tunnel 

Current characterisation drifts are future 
access tunnels to the central tunnels and the 
ventilation ducts need to be considered  

Posiva Oy 
2008 

Two storey repository minimum distance is 100 m. The depth between character. levels is 100 m Posiva Oy 
2008 
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REQUIREMENT SOLUTION REF. 
ONKALO shall include a smaller lower 
characterisation level which realisation schedule 
can be decided independently from the rest of the 
ONKALO: 

  

- ONKALOs facilities and systems must be 
utilisable for final repository usage 

Shafts and hoist to lower level (delayable) Posiva Oy 
2008 

- No design feature may inhibit using ONKALO as 
a part of the final repository 

Lower level (delayable) 100 m deeper than 
main level 

Posiva Oy 
2008 

- The ONKALO must enable situating the final 
repository on one or two levels 

About 300 m of tunnel at the lower level 
(delayable) (including pumping station) 

Posiva Oy 
2008 

System design shall, when relevant, apply for use in 
final repository phase 

- Working areas: temperature + 18…+24 oC, 
no condensation is allowed (max 60 %) 

Nieminen 
2006 

 - Other areas: temperature + 15…+24 oC, no 
condensation is allowed (max 80 %) 

Nieminen 
2006 

 - Maximum contents in air are taken care Nieminen 
2006 

 - Non-controlled + controlled area's ventila-
tion capacity is 120 m3/s. Max 65 m3/s can be 
used for smoke removal 

Nieminen 
2006 

 - Repository water capacity 2,5+8 = 10,5 l/s 
(no water recycling because of the salinity, 8 l 
is the need for boring, 2,5 l for potable water) 

Posiva Oy 
2008 

 - Non-controlled area's sewerage capacity 
(basins) must allow 48 h pumping break and 
basins must be able to expand for controlled 
area's needs 

Posiva Oy 
2008 

 - Non-controlled area's electricity power 
1250+500 kW. 
Heating power 2165 kW (including heated air 
to the whole repository) 

Nieminen 
2006, page 
34, figure 8 

Pumping system shall be capable of removing all 
water inflow from ONKALO 

Capacity is 10 l/s, pumping in one stage Posiva Oy 
2008 

ONKALO must be designed to accommodate 
material flows during final repository usage 

One lane access tunnel is enough Sylvänne et 
al. 2003 

ONKALO shall enable driving with canister 
transportation vehicle 

Access tunnel: inner radius of tunnel 26 m, 
inclination 1:10 (inner radius of tunnel), width 
5,5 m (doors 4,4 m) and free height 4,5 m 
(total height 6,3 m) 

Posiva Oy 
2008 

An underground infrastructure need to be built An underground parking hall, refuelling/ 
vehicle washing hall, a fixed rescue chamber 
for 100 people/staff room for 35 people, a 
security centre, cleaning supply room and 
water closets are designed 

Posiva Oy 
2008 

Worst case data shall be assumed to be valid when 
no certain data is available 

All decision parameters should have 
conservative margins of error. Examples: 
sulfate resistant concrete and corrosion proof 
steel types recommended  

 

The design, construction, operation and closure of a 
disposal facility shall be implemented so that 
control of nuclear materials can be arranged in 
accordance with pertinent regulations 

IT and electricity network covers whole 
ONKALO, monitoring for safeguards 
purposes have been implemented 

Posiva Oy 
2008 

Two separate telephone-systems shall be installed 
into ONKALO 

Communication system include wired phone 
in all working areas, wireless phone system, 
IT-network and loudspeaker system 

Posiva Oy 
2008 
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C. ONKALO must not change the site conditions in a way that would make the site unsuitable for 
repository 

 
REQUIREMENT SOLUTION REF. 

ONKALO shall not be built close to heavily water 
conductive rock or drillholes 

- Seawater should not intrude into the repository host 
rock and groundwater table should not be drawn 
significantly below sea level 

- Surface waters should not migrate towards the 
disposal level 

- Significant upconing of deep saline groundwater 
should not take place 

- ONKALO should not create significant permanent 
hydraulic connections 

- Inflow rate of groundwater should be as low as 
possible 

Distance 30 m to remarkable water conductive 
zones and 10 m + 2,5 m/200 depth metres to 
drill holes 

 
Grouting procedures (target <140 l/min) and 
monitoring in use 
 
 

Posiva Oy 
2008, 
Surpac-model 
 
 
Sievänen et 
al. 2006, 
Klockars et 
al. 2007 
 

The upper ends of the access routes should be 
located close to each other, at the same level, above 
sea level, and not in a groundwater discharge area 

The upper ends of the access routes are 
located at the same level +9...+10 m, above 
sea level, and at a recharge area 

Posiva Oy 
2008 

Changes caused in rock and ground water state 
shall be recorded during the lifetime of ONKALO 

  

- The changes in the rock and ground water 
properties caused by ONKALO must be 
predictable and manageable so as to avoid 
risking the site suitability 

Waterlines are measured, water has tracer, 
rainwater is separated from tunnels, measuring 
dams are designed, humidity measurements 
can be added later. Most leaking half of the 
tunnel system length will be grouted with less 
than 3000t of grouting cement 

Hirvonen et
al. 2006, 
Posiva Oy 
2008 
 
Hjerpe 2003 

- The magnitude of the chemical disturbances in 
the bedrock must be evaluated 

Foreign material information is in use of 
engineering and reported annually 

Juhola 2005 

ONKALO should not create significant permanent 
hydraulic connections 

Systematic grouting fans or other drill hole 
network to the surface is not allowed to use 

Grouting 
drawings 

It is not allowed to weaken surrounding rock Abowe 300 metres the maximum allowed 
EDZ for floors is limited to 1000 millimeters 
and for walls to 400 millimeters. Below 300 
metres the maximum allowed EDZ for floors 
is limited to 400 millimeters and for walls to 
100 millimeters 

_ 

 
D. ONKALO must preserve flexibility for the repository design and planning of repository operations 
 

REQUIREMENT SOLUTION REF. 
ONKALO must be built and engineered in phases Drawings in building stage are produced in

sections: chainages, depth intervals, contracts… 
Orders 

ONKALO must be designed for disposal facility of 
6500 t spent fuel 
ONKALO life cycle cost shall be managed 

ONKALO's life span is 120 years for systems 
very difficult to replace, others depends on 
system (few months to several decades) 

Saanio et al. 
2006 

Preference must be given to a solution which allow 
easier implementation of design changes 

Lower characterisation level (delayable) is 
included 

Posiva Oy 
2008 

All design solution options should be kept open as 
late as possible 

Lower characterisation level is delayable Posiva Oy 
2008 

ONKALO access route shall enable transportation 
of both KBS-3V and KBS-3H equipment 

Access tunnel is 0,5 m wider than in Äspö and 
curve radius is 34,5 m (in Äspö 20 m) 

Posiva Oy 
2008 

Layout design shall enable realisation of both KBS-
3V and KBS-3H concepts 

Central tunnel/ characterisation drift layout 
does not restrict the consept 

___ 
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E. ONKALO design and operations must be based on proven, currently available technology 
 

REQUIREMENT SOLUTION REF. 
Design and construction must utilise proven and 
simple solutions 

Proven materials and drill and blast method 
has been chosen 

Posiva Oy 
2008 

 
 

F. ONKALO must be implemented in a cost-efficient way and the costs must be optimised in the 
perspective of the repository life-cycle 

 
REQUIREMENT SOLUTION REF. 

ONKALO's annual costs shall be managed Cost estimated Kukkola & 
Saanio 2005 

No room built for licencing shall be left unused 
during repository usage 

All rooms shall be used in repository (except 
research niches and demonstration tunnels) 

___ 

ONKALO shall enable driving with a 4X4 car 
during construction and a normal car after 
completion 

Gravel floor during construction and concrete-
type floor after completion 

Posiva Oy 
2008 

Maintenance facilities capable of housing all 
operated equipment shall be constructed above 
ground 

Will be considered when operating building is 
designed 

___ 

 
G. ONKALO must not deteriorate the image of nuclear industry vis-a-vis the public, politicians and 

authorities 
 

REQUIREMENT SOLUTION REF. 
Architecture and materials should reflect high 
technology and safety standards 

All facades of the permanent buildings and 
open cut have been designed by an architect. 
Harmonious facades have been followed 

Drawings 

ONKALO shall include facilities for receiving 
visitors  

  

- Visits during construction 
• only for VIPs 
• max group of 9 (including guide and driver) 
• small diesel vehicle with 4W drive for 1+8 

people 
• visit to fixed research nich, where removable 

rescue chamber is sized for visitors too 

Guest facilities for the group exists in the gate 
building 
 
 
4W drive exists 

___ 

- Visits when ONKALO is completed: 
• for stakeholder visitors 
• max group of 13 (including guides) 
• walking through fixed route on main 

characterization level, where fixed rescue 
chamber is sized for visitors too 

• VIPs as during construction 

Guest facilities for the group will be situated 
in operating building.  
Hoist for 13+13 people (no bus transportation) 

___ 

- Visits when repository is completed: 
• in non-controlled area as above 
• in controlled area another stakeholder group 

max 13 people (including guides)(no bus 
transportation) 

- Fixed rescue chamber will be expanded for 100 
persons 

Guest facilities for the group will be situated 
in operating building. 
 
Hoist for 26 people (no bus transportation) 
 
Rescue chamber reservation prepared 

___ 
 
 
 
 
Posiva Oy 
2008 

ONKALO shall incorporate a fast personnel hoist 
(for 26 person)  

Two floor man cage for 2x13 person Posiva Oy 
2008 
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H. Design and implementation of ONKALO must conform with applicable laws and regulations 
 
 

REQUIREMENT SOLUTION REF. 
The repository shall be located at 400 m – 700 m 
depth  

Main level and delayable lower level are in 
mentioned depth interval 

Posiva Oy 
2008 

ONKALO shall incorporate emergency exits There are two emergency exits from ONKALO Posiva Oy 
2008 

ONKALO emergency exit and rescue chamber 
shall be (over)pressurisable 

Shaft exit is pressurised. Rescue chamber and 
shaft yard are overpressurisable 

Posiva Oy 
2008 

All exits and facilities with remarkable fire loads 
shall be compartmentalized according to fire class 
EI 60 requirements 

Whole ONKALO will be equipped with 
automatic fire-doors at specified intervals (for 
example at every shaft connection) 

Posiva Oy 
2008 

All safety critical systems shall be duplicated Power supply and drainage pumps duplicated. 
Power supply from two independent sources. 
Cables from two different routes 

Posiva Oy 
2008 

All personnel must be licenced to perform their 
duties as if ONKALO was a nuclear facility (also 
operational safety during construction and research) 

Engineering staff requirements for safety 
classes has been determined in quality 
procedures 

___ 

Most materials should be non-flammable and heat 
resistant 

Heat detectors of fibre cable, surface layers 
minimum of B-s1, d0 

Posiva Oy 
2008 

All doors shall be installed few metres away from 
driving lanes 

All doors will be installed few metres from 
driving lanes (some still need to be removed 
further from driving lanes) 

Posiva Oy 
2008 

ONKALO shall be equipped with methane, radon, 
smoke and dust detectors 

Methane, radon and dust are measured 
manually. Smoke and heat detectors will be 
installed 

Posiva Oy 
2008 

Fire extinguishing system shall exist in personnel 
areas and areas with remarkable fires loads 

Sprinkler systems will be installed in 
mentioned areas 

Posiva Oy 
2008 

ONKALO shall incorporate a permanent rescue 
chamber allowing all persons underground to stay 
until rescue 

ONKALO will incorporate a permanent 
chamber for 100 persons at main 
characterisation level 

Posiva Oy 
2008 

ONKALO shall incorporate relocatable rescue 
chambers 

Electricity and phone lines are provided for 
the chambers 

Posiva Oy 
2008 

All rescue chambers shall be equipped with 
breathing air pressure vessels 

Vessels are provided ___ 

ONKALO site shall have multiple separate entry 
gates 

Separate gates are in use ___ 

ONKALO site shall be fenced completely Complete fence is installed 
 

___ 

ONKALO shall incorporate an access control 
system ensuring that the identities of all persons at 
ONKALO site and in ONKALO is known at all 
times 
Measures for detecting sabotage shall be identified 
and employed 
ONKALO site shall be under guard around the 
clock 
Site control must be capable of detecting and 
preventing any unauthorized entry on to the 
construction site 

TVO security screening has been installed ___ 

Applicable laws and regulations must be followed Exceptions are presented for authorities in the 
accepted application for building permission 
and in the annual updates. 
New version of concrete regulations B4 is 
followed since 14.2.2006 (in spite unnecessary 
according to building permission) 

Posiva 2003a, 
updated main 

drawings 
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REQUIREMENT SOLUTION REF. 
ONKALO shall comply with the Olkiluoto land use 
plan 

Buildings and structures comply with the 
Olkiluoto land use plan ensuring the needs of 
present operations and future projects in the 
area. ONKALO needs are ensured in the new 
master plan under preparation 

Posiva Oy 
2008 

ONKALO construction shall keep the 
environmental impacts small in order not to 
considerably effect the natural surroundings or 
change the local habitants' living conditions. 

A summary of the observations and 
measurements is reported annually. 

Haapanen 
2006, 

Hirvonen et 
al. 2006 

 
I. ONKALO must enable testing and development of technologies needed in repository implementation 

 
REQUIREMENT SOLUTION REF. 

ONKALO shall enable performing the necessary 
system tests for repository operation. ONKALO 
shall include demonstration holes and places for 
canister deposition, backfilling, closure, drilling, 
grouting and blasting. 

Reservation for 400 m of demonstration 
tunnels (central and deposition tunnel size) 
exists 

Posiva Oy 
2008 

 
 
 




