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	General info on the lab
	Location
	Gran Sasso Motorway tunnel (in centre of Italy at about 120 km East from Rome), 10.2 km long
	Somport Road tunnel (connecting Spain and France), 8 km long

(in the following we refer to the NEW lab which is under construction)
	Fréjus Road tunnel (connecting Italy and France),
13 km (12.870) long
	Operational copper, zinc and pyrite mine of Pyhäsalmi Mine LTD in Pyhäjärvi

 in the central Finland, owned by the Inmet Mining LTD, Canada).
	
	Operational potash and rock-salt mine on the NE coast of England (Cleveland Potash LTD)

1100 m below ground

	
	Depth
	1400 m under the top of Aquila mountain (3700 mwe)
	≈ 900 m (2450 mwe) under the Tobazo mountain 
	1750 m (4800 mwe) under the top of Fréjus mountain
	The new mine:  1440 m below ground (4100 mwe).

The old mine: 1050 m below ground (3000 mwe).
	
	1100 m below ground (2800 mwe)

	
	Altitude (sea level)
	+ 1000 m
	+ 1080 m
	+ 1263 m
	The surface level is about +200 m above the sea level.
	
	- 1000 m

	
	Distance from outside
	4.5 km from the tunnel entrance
	3370 m from the tunnel entrance
	6400 m from the tunnel entrance
	To the bottom of the new mine about 11 km by car via the decline (takes usually 35 to 40 min), or about 3 min by the lift. To the bottom of the old mine about 7 km by car via the decline (takes usually 25 to 30 min), can not be accessed by the lift.
	
	~1km from Manshaft Pit Bottom

	
	Surface/volume
	13500 m2/180000 m3
	1500 m2 /10720 m3


	500 m2/3500 m3
	
	
	>1500 m2/3000 m3

	
	Lab description
	3 main halls about 100Lx20Wx15H m3 (Hall A, Hall B, Hall C) + interconnecting and service tunnels.
	Main experimental hall (40x15x11 m3) +  

low-background lab (hall B) (15x10x8 m3) + 1000 m2 of interconnecting and services tunnels.
	One main hall (30Lx10Wx11H m3) + 3 additional rooms (70m2, 18m2, 21m2).
	Small- or medium-size caverns at several depths.
	
	2 research areas are currently in use. They are at about 1 km from the mine shaft, the JIF is the main one (>1000 m2) and it is running as a clean room.

	
	Other location characteristics
	The Gran Sasso tunnel is composed by 2 separated galleries (one-way, double lanes each) connected by 18 by-passes (at lab position only one lane as the other is reserved for the lab entrance/exit). 
	Two-ways road tunnel with escape routes to the old Canfranc railway tunnel (not in use), 6 km long.
	Two-ways road tunnel.
	The old mine can be used for scientific purposes at the moment. There are several depth-levels where different experiments can be performed.
	
	Mine: at between 850 m and 1350 m depth, about 1000 km of tunnels, approximately 5 km south and 8 km north beyond the cost and under the North Sea.

	
	Temperature (base)
	7-9°C
	10°C
	32°C in the tunnel

24°C in winter in the lab 

28°C in summer in the lab
	At 1440 m about 23 °C, at 1050 about 18 °C.
	
	28 +/- 2° C

	
	Hygrometry (base)
	90%
	90%
	30%
	90% at shallow depths, lower at higher depths
	
	50-60%

	
	External lab and buildings
	Offices, large assembly halls, mechanical and electrical workshops, chemical lab, computer centre, administration, conference rooms, canteen.
	For the moment:

Group of cabins with 11 offices+ a 120m2 storage

Several buildings for offices, administration and computer centre will be built
	For the moment:

- offices 

- garage and workshop

A new external structure under construction.
	Offices and a small workshop at the mine area, canteen about 200 m away.
	
	One surface service building which hosts workshop.

	Lab access
	Access type
	Horizontal
	Horizontal
	Horizontal
	A decline by car. Vertical by lift.
	
	Vertical by lift.

	
	Way to reach the lab entrance
	To enter in the underground labs from the external buildings you must enter in the motorway and run the first tunnel in direction Roma-Teramo and then pass through a dedicated connecting road to the opposite direction lanes; then enter in the second tunnel which is in the direction Teramo-Roma: the labs are 4.5 km from the tunnel entrance.

To go out from the lab you have to run the 5 km distance to exit from the Teramo-Roma direction tunnel.
	To enter in the underground labs you have to enter the Somport tunnel with tunnel authority permission and supervision (see the procedure described below) from the Spanish side and run 3.37 km distance. Then turn right into a bypass that communicates with the entrance of the lab. To go out you have to enter in the road tunnel and go on in the French direction and then turn round and run the tunnel in the opposite direction back to Spain.
	To enter in the underground labs you have to enter the Fréjus tunnel with tunnel authority permission and supervision (see the procedure described below) from the French side and run 6.4 km distance to the labs. Then park the vehicle in the tunnel and across the tunnel to reach the lab entrance. To go back you have to drive up the Italian exit of the tunnel, change direction with the vehicle and go back to the French exit of the tunnel.
	The decline entrance situated in the mine area can be reached by car. Via the decline all the caverns can be reached. The lift serves only the surface and the main level (1410 m underground, during emergency also medium levels), but is mainly used for the production. The main way is to go by car.
	
	To enter the underground labs persons have to descend 1100m in dedicated cage rides that take approx. 10 minutes. A ‘tally’ system is in place informing mine staff who is underground and when.  Once at Pit Bottom the journey to the labs is by foot and takes 10-15 mins. 

	
	Time to enter/exit from external buildings
	By car:

20’ (to enter)

10’ (to exit)

Total length of the run 29 km.
	By car:

10’ (to enter)

20’ (to exit)
	By car, from office:

20’ (to enter)

35’ (to exit)
	
	
	25’

	
	Number of laboratory entrances
	One entrance + one separated exit (600 m apart) + another separated connection (in the middle) with the motorway tunnel.
	One entrance (exit) + a separate emergency exit to the old Canfranc railway tunnel.
	One entrance (exit).
	One entrance (the decline entrance to the mine).
	
	JIF: One personnel entrance & one materials entrance

	
	Access procedure 

(procedure to enter and to exit) and access control (security)
	Authorised people can directly arrive at the lab entrance and announce themselves to be recognised and allowed to enter by the guards (3 guards present 24h/24h). To go out people have to inform guards. An automatic radio-frequency system read the pass card and recognise people arriving at and going out from the lab. Usually lab cars and shuttles are used to go underground from the external laboratory. Special authorisation is requested in case of use of private vehicles. The use of vehicles foresees a procedure to be followed to go underground (special card for the motorway has to be used).
	Lab vehicle and person control and identification at the tunnel entrance, access procedure integrated with the road tunnel (safety cars). Registration on both lab and tunnel computers with the electronic card.
	Vehicle control and identification at the tunnel entrance,

access procedure integrated with the road tunnel (safety cars). As only 2 cars are allowed to park in the tunnel the names of the passengers are recorded in the office. The control room of the tunnel is informed of people entering in the lab. Vehicles park outside (in the tunnel).
	All the scientists who have performed the mine safety lecture are allowed to drive car in the decline and enter into the lab. The rule is that no scientist enters alone. Before entering into the decline, the badge of every person is put into the table. No access during 22:00 - 06:00 (due to explosions).
	
	Access regulated by mine operators. Mine control of present people.

	
	Special access procedure integrated with the safety protocol of the tunnel/mine
	No. 

ADR delivery transportation need special authorization and they are escorted by police.
	Yes. 

Up to now, after identification at the entrance of the road tunnel, an official road tunnel car escorts the lab vehicle to the lab entrance. From the tunnel control room, traffic lights are set to yellow light in the zone at the entrance of the lab, the speed limit is changed to 40 km/h in that zone (by means of announcements in electronic display panels), and a system of video monitoring at the entrance of the lab is activated. Safety car of the road tunnel escorts also the lab vehicle leaving the lab. 

In the future lab vehicles will be equipped with rotary lights and changes in procedure could be possible.
	Yes.

Two lab cars are allowed to park in front of the lab; they must be equipped with reflecting strips, flashing lights, life vests for breathing assistance, infrared camera. No safety cars required for escorting these cars.

For buses and trucks: permission of the tunnel to enter. Stop of the tunnel traffic circulation. Safety car of the tunnel authority escorts the vehicles entering/ leaving the lab.
	No.
	
	Yes.

	
	Identity pass for authorized persons
	Yes (only for authorized people). 

Visitor pass.
	Yes.

An electronic card is foreseen.
	Visitors are registered in the offices at the time of car departure.
	No.
	
	Visitor pass.

	
	Visitors
	Up to May 2004 there was a frequency of about 80 people/day per 200 days/year. Since May 2004 these visits have been suspended because of the ongoing civil works in the labs. Now only few visits are authorized (scientists, lecturers and so on).
	Yes, when lab is open (max 15 at once).
	Yes: one visit every month for 15 people; special visits are also scheduled for groups (school children, industrials,…) by car, about once a month. Larger groups need buses and specific organisation.
	Visitors are allowed. Mine approval needed if going down by the lift. If going by car, 2 accompanying guides needed.
	
	Yes with mine authorisation. Visits are limited to groups of 8, with 2 accompanying guides.

	
	Car access
	Yes, it’s possible and allowed.

Shuttles (3 per hour) + lab cars. Restricted use of private cars (due to the limited parking space).
	Only lab vehicles for their safety equipments.

The number of vehicles is restricted to the available parking space inside (7 vehicles maximum).
	No, see 3 cells above.
	Possible by four-wheel vehicle with special facilities (mine lights).
	
	Yes.

Facility Landrover is available on request.

	
	Truck access
	Yes. 

Dedicated procedure and authorisation.
	Yes, through the old Canfranc railway tunnel, limited to 4 m height.
	Only in the first part of the lab (lab entrance) while traffic in the tunnel is stopped. 
	Possible. The diameter of the decline is about 4 meters.
	
	2T forklift available to aid in transportation of materials from Pit Bottom.

	
	Special transports’ procedures
	Special procedure and authorisation. Police escorts.
	As the Canfranc tunnel is no longer used as railway tunnel but it is an evacuation route for the Somport road tunnel, any transport by truck has to be controlled and coordinated by the road tunnel authorities.
	Special transports (inflammable materials or pressurized gas vessels) with 2 firemen car escort.
	To be organized with the support of the local mine staff.
	
	Dedicated procedure, actuated with the support of mine operators.

	People in the lab
	Lab Users
	700 international researchers of 24 countries (number integrated over a year basis), external companies (typically 50 persons/day).
	50 researchers.

Now the users are typically from Zaragoza University. As the new lab is under completion new experimental plants are foreseen so the number of users will greatly increase.
	100 researchers. About 2000 men-days in the year
	About 20 scientists at the moment, mainly from Finland.
	
	30-40 researchers from various UK, US institutes. 

	
	Local team
	70 lab employees (45 + 8 physicists + 7 engineers) + 10 post-docs.
	Future national lab (to set up), with a number of employees ranging between 8 and 10.
	7 + 1 post-doc.
	Three scientists, weekly visitors, technical help received from the local mine staff.
	
	2 Facility Staff (Manager & Technician).

	
	Typical and maximum number of persons daily present in the underground lab
	An average of 55-65 people present in the lab; no official limit on the maximum number has been fixed; generally no more than 80 people, according to lab records.
	Less than 10 / max around 20

(number of people inside the lab will be restricted to be less than available number of car places at every moment).
	18 persons maximum.
	At the moment no daily visits to the underground lab. But this will change in the near future, and might go to daily presence. Maximum of a couple of hours per day.
	
	Limit of 10 persons daily.

	Safety & Health policy and management
	Health and Safety Responsibility and Organization
	Lab Director has the primary responsibility to ensure H&S in the Lab.

2 internal engineer services organize H&S aspects:

Special Safety Plant Service and

Prevention and Protection Service (PPS).

For each experiment one Group Leader In Matter Of Safety (GLIMOS) has the responsibility to ensure experiments comply with H&S regulations and procedures.
	Responsibility to ensure safety will be both of tunnel authorities and labs. The final safety protocol of the lab is being discussed and agreed by the two parts. As tunnel people are experts in safety they will be in charge of giving courses to the employees of the lab and also to the users.(under negotiation)
	Lab Director has the primary responsibility to ensure H&S in the Lab.

Engineers of IN2P3 lab Safety Department teach the ACMO (Agent in Charge of the Safety Management in the Lab) and monthly visit the Lab producing a report on safety aspects. Every year a document called “single safety document” is revised to understand the improvements in the various safety topics. Funding for safety is managed by this department too.
	Laboratory Manager has the responsibility to ensure the H&S in the lab.
	
	Primary responsible for H&S is HSE Mine Inspectorate. Cleveland Potash Limited are the authorising agent for deployment of experiments within their mine. 

Boulby Underground Facility operational management and owners have responsibility to ensure H&S codes are implemented.

Experimental Institute H&S Groups have responsibility to ensure duty of care is discharged

Experimental groups have responsibility to ensure experiments comply with H&S regulations and procedures.

	
	Safety Management in the underground Lab (number of safety people in the lab)
	Several people in charge for safety management: 

PPS people and responsible; 3 guards and 2 firemen attending the underground labs 24h/day; 2 guards present in the external labs. People trained for Safety purposes, emergency team and on-call technicians.
	People of the tunnel (7 people team) present on site 24h/24h.

(under negotiation)
	Agent in Charge of the Safety Management in the Lab (ACMO).

Every week one technician is on-call for any problem relative to the operation of the lab 24h per day and 7days per week. Alarm replication on his portable phone.
	Each experiment needs a safety and risk analysis, which will be discussed with the local mine safety personnel. There are no extra safety personnel in the lab, but all the personnel (including the miners) have first-aid skills.
	
	The Facility Manager has the responsibility to ensure experiments comply with H&S mine codes. The DAILY SUPERVISOR is responsible for supervision and control of any activity taking place within the assigned Dark Matter areas underground on a daily and shift basis. Such persons are required at all times to have knowledge of the locations and movements of DM personnel, visitors and contractors.  

	
	Authorized persons to enter in lab
	In order to be authorized to enter and work underground people have to regularly attend lab safety training courses. If they are occasionally users/visitors they have to be accompanied. Contractors have to be authorized too and they must attend a safety briefing in order to operate underground.
	In order to be authorized to enter and work underground people have to attend lab safety training courses. 
	Authorized persons are filtered by the use of special cars which can be driven only by trained “drivers”.
	In order to be authorized to enter and work underground people have to attend lab (mine) safety training courses.
	
	In order to be authorized to enter without accompanying person people have to be frequent users (specific rules on this). Authorized persons have different levels of responsibility depending on their presence underground; each responsibility requires specific exam and verbal assessment with the Facility Manager. People working in the lab MUST have completed a full health surveillance at their Home Institute and have a fitness certificate  indicating their suitability for underground work. 

	
	Safety training for users
	Periodic training for Lab users. To go underground they have to attend this training regularly.

Course for external company contractors mandatory.
	Employees of the lab and users will have to follow two different safety courses, since the employees working in the lab will be the people in charge of organizing immediate evacuation at an emergency.
	Course for new users.

Special training for car drivers, rescue training is soon foreseen.
	Courses for new users, and periodic training for all users. Rescue training is soon foreseen (also mine included). Same procedures for external contractors.
	
	Yes. Annual Health & Safety training days (March) for users. Part of the training is mandatory if they wish to frequent the labs.

	
	Training for safety people
	Yes.
	The safety team will be composed by people of the road tunnel, who are professionals of safety, experts in particular on fire extinction and evacuation. (under negotiation)
	Regular meetings among ACMO’s of all IN2P3 labs. Dedicated trainings when necessary.
	Yes. Dedicated trainings when necessary.
	
	Yes.

	
	Training for use of specific instrumentation
	Yes.
	Yes.
	Yes, when needed (for instance for use of life vest when new user is coming).
	Yes.  Dedicated trainings when necessary.
	
	Yes.

	
	Individual Protection Devices and other devices stored in the lab
	Everyone (researchers, visitors, external company personal) entering into the Lab has to wear safety equipment (protective shoes, helmet) and the equipment needed for the specific work to be done. Several additional safety equipment (oxygen masks, personal breathers) is stored inside the lab in different locations.
	In preparation.
	Each vehicle entering in the road tunnel is equipped with special devices: one life vest for each passenger, one infrared camera, turning lights, remote control of flashing signals fitted around lab entrance. For each passenger one special life vest in the back of the vehicle with head protection and pressurized air bottle for breathing assistance.
	Each vehicle entering in the mine is equipped with special devices (personal oxygen masks). Everyone entering has to wear safety equipments (protective shoes, helmet, overall, light, safety class) and the equipment needed for the specific work to be done.
	
	Yes, depending on the specific work.

	
	Safety booklet
	Yes.
	In preparation.
	Yes.
	Yes.
	
	Yes.

	
	Safety documentation of each experiment
	Yes.
	Yes, when experiments will be installed in the lab.
	Only when required by specificity of the experience.
	Yes.
	
	Yes.

	
	Safety posters for each equipment/ experimental plant
	Poster bleu in preparation.
	Yes, when experiments will be installed in the lab.
	Posted posters about general evacuation procedures 
	In preparation.
	
	Yes. Regular Lab Safety Notices distributed.

	
	Safety risk analysis of exp. plant
	Yes. Before experiment approval and installation in the lab an accurate SRA and a study on the environmental impacts are carried out.
	Yes, when experiments will be installed in the lab.
	Yes. Every year a document called “single safety document” is revised to fix the improvements to be done in the various safety topics.
	Yes. No experiment can start without safety risk analysis approval. Risk assessment of each experiment has been carried out in co-operation with the mine (so far only two small experiments). No major risks from those. Separate analysis for the traffic in the mine, also no major risk from the traffic (speed is very low; the limit is 25 km/h).
	
	They are analyzed with mine authority before their approval.

	
	Medical assistance (on site)
	At external labs.
	Given by the tunnel team.
	Available at 10 km, or, in case of emergency, medical team can reach the lab when called by tunnel control room .
	Yes.
	
	Yes (mine Heath department).

	
	Policy for radioprotection
	In accordance with European Community.
	In accordance with Spanish regulation.
	One expert is in charge of the management of the radioactive sources available in the lab.
	In accordance with Finnish regulations.
	
	Yes.

	Safety systems and other related infrastructures
	Safety systems
	Many different sensors distributed in the lab + 3 (at the moment, 7 in the future) scada systems (located in separated compartments for safety and redundancy aspects) + actuators + alarms + fire extinguishing systems. 

One central control room (underground) and one remote control room (external labs).
	The new lab is being equipped with various safety systems (sensors, alarms, etc.).

The lab is divided in 13 independent sectors, with fireproof doors and gates. Independent sensors. A centralised detection and alarm system
	Centralised detection and alarm system.
	In preparation.
	
	Firealarms, gas monitoring system. Surface remote monitoring. Web cams.

	
	Gas/smoke detection system
	Air quality monitoring inside the main ventilation duct (see below). Environmental monitoring (air sensors for pollution detection, above all in the so-called lab car tunnel).
	Sensors of dangerous gases (CO, NO, NO2) are being located at air entrance and different places in the lab.


	O2, CO, NO, NO2 are monitored and alarm is transmitted over the second threshold. In addition, early fire detection is able to prevent smoke.
	In preparation.
	
	Yes.

	
	O2 concentration sensors
	Yes.
	Yes.
	Yes.
	In preparation.
	
	Yes.

	
	Temperature sensors
	Point-like temperature sensors and extensive temperature sensors (thermo-sensitive cables). A temperature measurement

system based on fiber optic is present all over the lab.
Thermocouples on the fireproof doors at the 3 closures with the tunnel. Temperature measure system in the areas between the lab doors and the motorway tunnel at the lab entrance and exit.
	Yes.
	Inlet, outlet and ambient air temperature is measured and monitored.
	In preparation.
	
	Yes. Part of an environmental monitoring system initiated. Whole JIF area to be monitored soon.

	
	Alarms
	Yes: the general alarm (evacuation procedure) is a message (in Italian and English language) diffused by loudspeaker system.
	Yes (sirens).
	Evacuation alarm is generated in 3 languages on the network of loudspeakers when the alarm is coming from the tunnel, or on a lighted panel and a siren when the alarm is internal (fire or air composition).
	Yes (sirens).
	
	Yes. Mine klaxon (through Tannoy system) and local firealarms.

	
	Automatic control system
	Yes.
	It is foreseen
	Yes.
	No.
	
	No.

	
	Integrated control system with the tunnel/mine
	No. Only communication for emergency between lab control room and motorway safety control room (“red” phone line for fire events and radio transmissions).
	Yes, it is foreseen: laboratory automatic control system in permanent connection with the tunnel control centre.
	Yes.

Integrated control system for all safety alarm. The control room of the tunnel is informed of people entering in the lab and could communicate by phone and by a special network of loudspeakers.
	No. The number of people underground can be seen from the table where individual badges are placed.
	
	Yes. Mine Control room informed twice per shift (or when number of persons change) to number of persons in lab. This forms part of the Daily Supervisor duties.

	
	People’s position identification system
	Yes (microwave radio frequency system)

Position registration only on Lab computer control system (not on the motorway tunnel control system). Up to now the system is reliable only for the number of people present in the underground labs.
	Not foreseen at the moment.
	List of people present in the lab is updated before departure of cars in the office.

Identification system at the entrance of the lab is foreseen for the next months
	Yes. Simple table (blackboard) for persons in the area.
	
	Yes. Simple blackboard for persons in area.

	
	Type of ventilation
	In normal operation there is a fresh air flux (2 ventilators), no forced extraction: air naturally flows from the lab into the interconnecting tunnels and then into the motorway tunnel.

Average flow rate 40000 m3/h (80000 max).

Little lab internal overpressure can be guaranteed in order to avoid tunnel contaminations.

Under-pressure could be possible too.

In case of emergency it is possible to stop or to reverse the flow thus sucking air from the lab (for smoke extraction for instance). The ventilation duct is fixed on the tunnel vault (tunnel connecting Teramo to Rome): in case of emergency (problems on air duct) a second duct guarantees the fresh air supply.
	New lab: Ventilation at a flow rate of 25000 m3/h, more than 40% fresh, the rest is re-circulating air (1.5 renovations/h of fresh air, 3 renovations/h of conditioned air), for hall A, hall B, clean room and offices. 

The technical workshops and access corridor will be ventilated with the return air.

Little lab internal overpressure can be guaranteed to avoid tunnel contaminations.

Air extraction of hall A possible by means of 27600 m3/h fan.
	4800 m3/h (i.e. 1.5 times per hour the volume of the lab).

Radon concentration is 10 to 15 Beq/m3 in the air.

Special radon trap unit is able to supply 150 m3/hr of air at 10 mBeq/m3.
	Mine has its own from the surface to the bottom, from where fresh air comes up. For the lab ventilation is under consideration.
	
	Ventilation: Air is forced from surface down the manshaft @ 296 m3/s.

JIF lab located in fresh air side. 

JIF lab utilises Hepa Filtering of mine air to enable clean room operations. 

Heat extraction unit from air-conditioning chillers deposits heat in return roadway and aids in smoke removal in the event of a fire.

	
	Ventilation air input quality control
	Air quality monitoring in order to avoid toxic smokes inside the main ventilation duct (CO, CO2, NOx, O3) at the duct input and at the lab entrance. 
	Sensors of dangerous gases (CO, NO, NO2) + oxygen absence at air entrance in the lab.
	Fresh air is captured at the top of the mountain and flows to the lab by means of fan. 2 sensors for CO and NO2 check the air at the inlet of the lab.
	
	
	Air Hepa filtered.

	
	Emergency ventilation system
	Yes, through the Ruzzo tunnel (it’s an additional tunnel where the drinking water runs).
	Emergency smoke extraction at each lab-sector: the capacity of smoke extraction from the main hall is 27600 m3/h.
	Yes through a safe duct over the lab/tunnel (escape tunnel).
	
	
	N/A.

	
	Emergency power supply
	On Teramo side there is a diesel generator (about 800 kW); inside the underground labs there is a 250 kW diesel generator (only for safety systems and emergency purposes).
	Diesel generator 65 kVA / 380 V; SAI 15 kVA / 230 V for the security system and the control room.
	All the experiences have uninterrupted power supply (35kVA for 50 min, 10kVA for 40 min, 30 kVA for 10 min 3 phases); all the safety devices are supplied by batteries if necessary.
	No at the moment in the lab.
	
	N/A.

	
	Lab utilities supply located in safe place?
	Most of the Lab utilities supply (air duct, power supply cable, data transmission cable, optical fibres) run in the motorway tunnel.

Redundancy for the ventilation system and the emergency air duct. Redundancy systems have been implemented for data transmission (data and phone connection) and power supply.
	Yes. The ventilation tube and the electrical cables come from a chimney, not through the road tunnel. Therefore, in principle, an accident or a big fire inside the road tunnel does not affect the lab.
	Electrical room and HVAC system are separated from the experience hall.

Utilities are coming from outside through fresh air duct, which is fireproof.
	For the 85 meters level, the electricity, optical fiber and radiophone antenna are set on the roof of the decline.
	
	Lab utilities run through the mine tunnel. However location of JIF lab is not in a main access road greatly reducing accidental disruption of services. 

Upgraded fibreoptic link to be finished soon, giving back up for data transmission.

	Fire
	Fire prevention
	Selected materials for the experiment apparatus construction, for the lab structures and the service plants realisation.
	Lab construction complies with the Spanish Building Basic Normative NBE-CPI-96. Selected materials for lab’s walls and covering. 
	Selection of fireproof materials.
	Selected materials.
	
	Selected materials.

	
	Fire protection and confinement 
	Each entrance has 2 fireproof doors so that 3 safe (“gathering”) places are created. 

An automatic waterfall is provided above the 3 external doors in case of temperature increase (based on thermocouple sensors).
	Fireproof walls (120 min resistant). Lab division into 13 sectors according to fire risk level, separated by fire resistant doors (resistant for 60 min). No safe places but sectors can be isolated, and there are 2 emergency exits. All the sectors have an independent exhaust system for smoke: the rate of smoke extraction from the main hall is 27600 m3/h.
	Lab entrance has 2 fireproof doors. An automatic water-fall is provided in case of temperature higher than 40°C above the inlet door.

At the lab entrance a safe area confined between fire proof doors and fed with fresh air coming a safe duct (emergency tunnel running over the lab/tunnel).
	No fireproof doors at the moment. Fire extinguishers placed around the lab area.
	
	Fire proof doors.

Extinguishers through out lab.

3 Firehosereels outside lab to delivery water blanket in case of structural fire.

	
	Fire detection
	Temperature and smoke detectors (both point-like for small confined places and extensive for big experimental halls or car gallery compartments).
	Temperature and smoke detectors. 16 alarm switches.
	Early detection device (able to switch alarm on also for the smoke of one cigarette).
	Fire detection and alarms in the mine. In the future also for the lab.
	
	Mine fire detection and alarms.

	
	Fire alarm (visual, acoustic)
	Both visual and acoustic alarms, changeable message panels, sound-diffusion system messages, traffic-lights.
	Electronic alarm sirens with flashes.
	Visual and acoustic alarm. Messages are issued in 3 languages.
	Under preparation.
	
	Electronic alarms for local lab. Klaxon, through tannoy, denotes a mine fire. 

	
	Fire automatic and manual extinguishing system
	Different extinguishing systems that could work both manually and automatically: high pressure water-mist system and foam based system.  Automatic (gas-based) extinguishing system for small confined places. Several hydrants. Hundreds (≈200) portable extinguishers.
	Fire extinguishers every 15 m; automatic fire extinction system by means of CO2 in the power station, main hall and hall B.
	No automatic extinguishing system since the early detection system may start the rescue team in order to reach the lab only 6 minutes after detection. Individual extinguishers distributed all over the lab.
	Manual in the first phase, automatic under consideration.
	
	No automatic extinguishing system. Several manual options.

	
	Automatic fire control system, fire control room
	Yes.

Different operation can be done such as opening/closing the main door, reversing air flux, emergency light guides activation, …
	Yes. Automatic control system integrated with the tunnel control system (under negotiation) 
	All the alarms are despatched to the on-call technician and supervisor of tunnel control room.


	No.
	
	No.

	
	Firemen on site
	Yes. 2 persons in the lab (24h/24h). It’s an emergency team of two people hired by an external contractor. Firemen station 30 minutes far (both on L’Aquila and Teramo side).
	People of the tunnel (7 people team). Firemen station at Jaca, at 16 km / 15 minutes.
	No.

Firemen intervention within 6 minutes (6400 m distance) from each end of the tunnel.
	No.
	
	No.

	
	Integrated fire protocol with tunnel/mine
	There is a common emergency plan: the most important step is that in case of event one of the structure MUST immediately inform the other (the structures are: the LNGS underground  labs and the motorway company).
	Yes (under negotiation)
	Yes.

All the alarms are sent to tunnel control room (firemen intervention).
	Yes.
	
	Mine fire action plan.

Lab firealarm audible at Manshaft Pit Bottom.

	Emergency plan
	Escape tunnel
	There is no independent evacuation tunnel. 

In case of event one of the motorway tunnel will be used as emergency route for the tunnel involved in the accident. There are 3 exits in the motorway tunnel (by means of 18 bypasses it is possible to reach and access the motorway tunnel in the direction Rome - Teramo)
	An escape tunnel connects the lab to the old Canfranc railway tunnel.
	One safe area just at the entrance of the lab. Over the tunnel/lab a safe duct for fresh air could be use as escape tunnel. Special electric cars can run in the duct to improve the rescue procedure.

New safety tunnel for both the lab and the road tunnel under construction (start excavation: 2006).
	Yes.
	
	Escape routes depend on the location of fire/accident (in the lab or in the surrounding  mine), use of vehicles when possible.

	
	Time/distance to evacuate
	4.5 km - 5.5 km.
	Less than 50 m to reach the railway tunnel.
	6.4 km.
	Depends on the depth. Distances to the evacuation sites usually less than 100 meters.
	
	Different actions in case of emergency depending on the fire location. Different distances to run and times to evacuate depending on the fire/accident position in the mine. Worst scenario (on foot), depending on the escape path: from ten s of minutes up to some hours to evacuate.

	
	Integrated safety/emergency plan with tunnel/mine
	Yes.
	It is planned to be so.
	Yes. The plan is up-dated once a year.
	Yes.
	
	Yes.

	
	Exercitations
	Yes. Once per year (at least) for lab users sometimes with the tunnel company and firemen.
	They could be foreseen.
	Yes with the tunnel companies (French and Italian) and firemen once a year.
	Yes.
	
	Annual evacuation training.

	Material handling
	Material inventory
	Yes. Substances in the underground labs (type, quantity and location) have been inventoried. A new revision is ongoing.
	Yes, for the electronic equipment and detectors.
	Inflammable matters are strictly limited, and list of radioactive sources is continuously up-dated. 
	In preparation.
	
	Yes. Substances in the underground labs (type, quantity and location) have been inventoried.

	
	Cryogenic liquid handling
	Yes.
	Yes.
	Yes.
	No at the moment.
	
	Yes. 2 Cryogenerators on line soon to produce 100 + litres daily in lab. Thus eliminating transportation of cryogenic fluids.

	
	Cryogenic liquid storages
	Yes.
	No (kept outside the tunnel, transported when needed).
	Yes (limited in order to get the oxygen concentration over 18% even if the whole liquefied gas is vaporised in the atmosphere).
	No at the moment.
	
	No. Kept in tunnel, in dewars, until required.

	
	Liquid spillage collection circuit
	A dedicated circuit and storage system has been freshly installed.
	Yes. A dedicated circuit and storage system equipped with 1 concrete tank of 500 litres. 
	No risk because none of the experimental plants contains large quantity of cryogenic liquid.
	No at the moment.
	
	Yes. Experimental specific.

	
	Chemical products storage
	Safety cupboards where needed; chemical storage in the external labs.
	Yes (limited).
	Yes (limited).
	No at the moment.
	
	Safety cupboards where needed.

	Lab improvements
	Weak points and possible improvements
	No independent evacuation tunnel. Civil works ongoing have greatly increased lab safety quality, highly improved lab infrastructures and enhanced reliability of utilities (redundancy for all the important systems/utilities).


	Not possible to be evaluated at the present stage. As lab is a new construction the safety quality will be as high as possible.

No redundancy in ventilation system, safety controls, etc.
	No identification of people in the lab. Electronic device to be installed for people identification.

Replacement of electrical distribution cabinet. 

Air conditioning system.
	Air conditioning in  the upper level of the mine.
	
	Size of equipment that can be fitted into shafts. Modular design.

	Large Volume 

Detectors
	Rock quality for large volume caverns - possible maximum sizes
	
	
	
	
	
	

	
	Local rock engineering experience available (contacts)
	
	
	
	
	
	

	
	Access restrictions for large volume experiments

(contacts)
	
	
	
	
	
	

	
	Maximum feasible ventilation and power provision

(contacts)
	
	
	
	
	
	

	
	Prospects for ventilation and power for large scale detectors

(contacts)
	
	
	
	
	
	

	
	Prospects for local surface support infrastructure (contacts)
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