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Preface 

The interest in the Research and Innovation project has been substantial both internally 

within the Swedish Transport Administration and externally from the media as well as the 

train industry. Many personnel were involved in the project. We want to emphasise on the 

personnel in the Swedish Transport Administration that gave the project some special 

support through participation: 

Stephen McLearnon - Project Leader, The Halving Project, National Planning; Helena 

Rådbo PhD - Coordinator Against the Unauthorized Entry into Railtrack, Traffic Safety 

Unit; Kaj Andersson - Expert at The Traffic Safety Unit; Agneta Hedenblad - Public Affairs 

Communications Officer; Johanna Holmin - Trustee/Delivery Manager, IRIS Camera 

Surveillance; Fredrik Lundqvist - Project Engineer, IRIS Camera Surveillance; Johanna Wik 

- Purchasing Manager, Maintenance, Central District; Hans G Holmén - Technology 

Technical Specialist and Environment, Maintenance; Gunnel Bångman PhD - National 

Economy, Support Expert; Kristin Svensson – Statistician, Statistics center; Ingmar Servin - 

Project Leader, Maintenance; Ingvar Larsson - Project Leader, Maintenance; Susanne 

Alemyr - Project Leader, Maintenance; Lisa Jönsson - Project Leader, Maintenance; Ola 

Malmberg - Project Leader, Maintenance; Kristina Thern - Project Leader, Maintenance; 

Gabriella Gulliksson – Investigator, Central Region; Anna-Sofia Welander – Investigator, 

Region Stockholm; and Kristina Johansson – Investigator, Southern Region. 

 

Gothenborg, October 2017 

Kenneth Svensson - Project Leader 

Alice Dahlstrand - Assistant Project Leader 
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Summary 

The railway is a very safe transport system mode. Most of the killed and seriously injured on 

the rail tracks have been trespassers. Majority of collisions with victims occurs in areas and 

routes with a capacity deficiency on the railway lines. The Swedish Transport 

Administration's measurements show that the number of hours of delay due to trespassers 

on rail tracks increases every year. 

A research and innovation project has been carried out to test a new method with intrusion 

protection on the rail track with the aim of reducing the number of pedestrians killed and 

injured as well as reducing delays in train traffic. It is also a significant work environment 

issue for both train drivers and other categories of professionals in the railway industry. The 

intrusion protection consists of rubber panels that are difficult to walk on. The material is 

used in several other countries in Europe as effective intrusion protection at locations along 

the railway to prevent rail tracks trespassers.  

The project has had six test sites in Sweden where the placement of the material has 

occurred and four reference sites where there was no occurrence of the measures. Three of 

the test sites have been where the train industry has workplaces at railway yards, as well as 

at the four reference sites. The other sites have been on particularly accident-prone routes 

by rail at public places such as a train tunnel, a level crossing and at platform ends. 

Pre and post measurements have been carried out with surveillance camera from existing 

and temporary cameras as well as observations by train operators. Evaluation of 

maintenance aspects was also carried out in the project. 

At our four reference sites, during the test period, we have registered an increase in rail 

tracks trespassers. The results from our test sites show that the intrusion protection has 

reduced the number of rail tracks trespassers or reduced the increase of rail tracks 

trespassers compared to the increase recorded on the reference sites. 

 

 

 

 

 

 

Table 1: The results of test sites with permanent surveillance camera compared to reference sites 

calculated for change in the number of crossings per day. 

 

 

 

 

Table 2: Results on test sites without permanent surveillance camera. 

Test sites Changes in number of rail tracks trespassers 

Hudiksvall 
The cameras were not activated (reference sites + 6 per 

cent) 

Gävle - 51 per cent (reference sites +17 per cent) 

Sävenäs - 29 per cent (reference sites + 40 per cent) 

Ramlösa + 4 per cent (reference sites + 23 per cent) 

Test sites Changes in number of rail tracks trespassers 

Kalmar Rail tracks trespassers have decreased 

Älvsjö Rail tracks trespassers have decreased 
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Based on gains with a reduced number of rail track trespassers, we can see from the capacity 

point of view that the value of the material exceeds the investment cost. The material's 

traffic safety effect is also considered to be positive. As the material reduces the number of 

rail tracks trespassers, we reduce the number of people at risk of being killed and injured in 

the railway system. 

The material has been easy to use, not complicated to install. The test sites, which were 

located in more snow-rich areas, had no winter-related problems with the material, which 

may partly be due to plough lifting signposts being set up and that it was a mild winter. 

There have been no other maintenance issues reported. The tests have been carried out in 

close collaboration with maintenance project leaders at the respective test sites. And with 

the support of their knowledge and experience, we have been able to place the material 

where it is useful without disrupting the work. This is summarised in the report under 

recommendations. 

The project's results show the importance of adopting the measure and combining it with 

other measures based on the conditions in different traffic environments. 

The project proposes that the material is used in Sweden's rail system to counteract rail 

tracks trespassings. For this to happen, the project proposes that a specification requirement 

is drawn up regarding technical information. Also, the calculation of the material's traffic 

safety impact is required. 

Picture 1: Rubber panels placed at the rail track just east of the intersection between the railway and 

the Slottsallén in central Kalmar, one of the test sites. Photo: Kristina Johansson, The Swedish 

Transport Administration (Trafikverket). 
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Background  

Reports show that there are several reasons why people trespasses in the rail track area. The 

summary is as follows, concluding that trespassers are: 

 taking shortcuts. 

 are intoxicated. 

 are suicidal.  

 are children and youths playing, and seeking excitement.  

 taking dogs for a walk. 

 spraying graffiti. 

 stealing copper. 

 are "mobile zombies", i.e. mobile phone users who have extra difficulty letting go of 

the phone. 

 

Rail tracks trespassing is a significant problem from a traffic safety point of view when train 

traffic is stopped and leads to hours of delay. It is also a significant work environment 

problem for train drivers and other professional categories. As more and more 

municipalities are densifying in train station-close locations with housing and businesses, at 

the same time rail traffic is increasing, which means that an increased amount of people will 

be exposed to the risks at the railway tracks. Current measures with fencing and track 

barrier need to be supplemented to increase traffic safety. 

In Sweden, we can learn from other countries' experiences. The Swedish Transport 

Administration has contributed to the EU project RESTRAIL, where the trying of various 

types of obstructions to prevent trespassers from access to rail tracks was carried out. A 

material that has proved successful is the rubber panels that the project has tested. Belgium 

has reported a reduction of trespassers accessing rail tracks by as much as 98 per cent where 

the material was used in level crossings, while the Netherlands reported reductions of 

between 30 - 90 per cent depending on the problems. We found two manufacturers in 

Europe, Strail and Rosehill Rail, and a colleague photographed the corresponding measure 

even in Japan, see picture below. 

 

Picture 2: The material has seen obstructing trespassers access to the rail track in Japan. Photo: 

Christian Mineur, The Swedish Transport Administration (Trafikverket).  
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Objective 

The objective of the projects was to 

 test the material's ability to obstruct and make it difficult for trespassers to enter the 
rail track area. 

 get additional custom-made intrusion protection that obstructs trespassers from rail tracks. 

 evaluate the phases of establishment, operation and maintenance. 

 contribute to the Swedish Transport Administration's target to reduce the number 
of fatalities by half in the rail transport system towards the year 2020, by 
obstructing trespassers from rail tracks. 

 test the material in different environments with trespassers access to rail track. 

 make assumptions on the socio-economic effect, life cost and life cycle. 

Method 

Test sites and reference sites 

The project has had six test sites in various parts of Sweden and four reference sites where 

there’s no occurrence of measures. Three of the test sites have been where the train industry 

has workplaces at railway yards, in Gävle, Gothenburg and Helsingborg. The other three test 

sites have been at the train tunnel in Hudiksvall, level crossing in Kalmar and at platform 

ends in Stockholm. The four reference sites were on rail yards in Malmö, Gävle, Hallsberg 

and Helsingborg. 

Pre and post measurements 

The test sites and reference sites have been selected based on documented flows of 

trespassers in rail tracks and on accident-prone routes with many hours of delay. Cameras 

have been mounted to increase the safety of railway yards in Sweden. The usage of these 

existing surveillance cameras was carried out in the pre and post measurements. For the 

Älvsjö test site, there were initiated contacts with the industry on methods for follow-up, and 

during the project period, where the observational studies from the MTR driver were 

possible. The surveillance camera was purchased for data collection at Kalmar test site. 

Picture 3: Mounting work of the rubber panels occurring at night in Ramlösa. Photo: Lesanco.  



9 
 

Description of test sites 

Test sites  Type of problem and the taken measures 

The train 

tunnel in 

Hudiksvall 

 

Trespassers are recurring in the rail track area as many pedestrians use 

the railway tunnel as a walkthrough in the city. There were documented 

cases of pedestrians getting hit by trains resulting in injuries and deaths.  

The installation of the rubber panels was carried out on November 22-

23, 2016 and signposts for ploughing, prohibition and warning were set 

up. Installation of the camera was carried out at the beginning of the 

test. 

Gävle 

switchyard  

 

Recurring trespassers in the rail track area.  

The rubber panels were installed on November 26, 2016 and 

supplemented on December 28, 2016. Signposts of ploughing, 

prohibition and warning were set up. The site was previously camera-

monitored. 

Sävenäs 

switchyard in 

Gothenburg 

Recurring trespassers in the rail track area.  

The rubber panels installation was carried out on March 10, 2017. The 

extension of an existing fence was carried out, and signposts for 

ploughing, prohibition and warning were set up. The site was previously 

camera-monitored. 

Ramlösa 

station/ 

Helsingborg's 

freight yard 

Trespassers go from one end of the platform into the adjacent rail yard.  

The rubber panels installation was carried out on March 4, 2017, and 

signposts for ploughing, prohibition and warning were set up. The 

preparatory groundwork had previously been carried out, and the 

extension of an existing fence was carried out. The site was previously 

camera-monitored. 

Kalmar C Trespassers take a short cut in the rail track area to and from the station 

via the level crossing at Tullbrogatan.  

The rubber panels installation was carried out on August 23, 2017, and 

signposts for ploughing, prohibition and warning were set up. The 

camera was set up a couple of weeks earlier for detecting unauthorised 

persons in rail tracks. 

Älvsjö station Trespassers walk down in the rail track area via the southern platform 

transmitters. At the Älvsjö station, eight deaths occurred between 2006 

and 2015. The material "shark teeth" has been set up at the platform 

transmitters, which has reduced the number of rail tracks trespassers. 

Since the trains can get stuck in the protruding shark teeth, these were 
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later cut by one piece, which has resulted in more pedestrian been able 

to pass through. 

The rubber panels were installed on 13-14 June 2017 under the shark 

teeth to strengthen the road safety effect again. Active camera is not 

available, but the evaluation has been carried out through observations 

with the help of train operators. 

 

Originally it was planned to place the material in the tunnel mouths in the Triangeln station 

in Malmö. The plans got terminated for uncertainties as to how the material could affect a 

possible train evacuation. 

Material 

Below is the information about the material used in the project. 

 It consists of panels with 15-20 cm high rubber pyramids.  

 The panels are difficult to walk on. 

 The panels are made of recycled car tyres. 

 Estimated life span is 25 years. 

 The weight per panel is 74 or 90 kg depending on the manufacturer. 

 The length per panel is 0.9 or 1.3 meters depending on the manufacturer.  

 The width corresponds to approximately the width between the tracks. 

Risk follow-up and risk management 

The risk analysis was carried out in 2016, with the registration number TRV 2016/2538. The 

material was assessed as a safety impact but not as a significant change, and the project got the 

go-ahead for continuation. 

Picture 4: The ongoing installation of the pyramid rubber panels, Strailgrid in Hudiksvall. Photo: GoodRail.  
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Results 

The results from the test sites can be summarised as stated below. 

Hudiksvall 

Cameras were not activated earlier before the project period. After the installation of the 

panels, a few pedestrians have passed through the panels. Three pedestrians were registered 

from 6 December, 2016 to 30 April, 2017. At the reference sites, a 6 per cent increase of 

trespassers entry on rail track was recorded between before and after the project period as 

calculated in crossings per day. 

Gävle 

In Gävle, the number of crossings per day decreased by 51 per cent. At the reference sites, 

the crossings increased by 17 per cent. 

Sävenäs  

The number of crossings per day decreased by 29 per cent, which can be compared with an 

increase of 40 per cent on the reference sites. 

Ramlösa 

Ramlösa differed from other sites by seeing a documented increase in crossings per day after 

the placement of the rubber panels in this site. The increase was four per cent. However, this 

should be set relatively to an increase of 23 per cent at the reference sites.  

Älvsjö 

Crossings by trespassers were noted several times a week before installing the rubber panels. 

After the installation, no crossings by trespassers have been reported by train drivers. 

However, films from Greater Stockholm local traffic (Storstockholms Lokaltrafik - SL) show 

that industry personnel passed as an unauthorised pedestrian during times when the train 

drivers could not note this. The panels are considered to have had a significant impact on 

the public but limited effect on industry personnel.  

Kalmar 

In Kalmar, a temporary surveillance camera has been used to collect data. The pre-

measurement consisted of 16.5 days of data collection. During this period, four pedestrians 

were observed to go to or from the station area via the level crossing. The retrospective 

consisted of 14 days of data collection. During this period, no crossing by trespassers was 

observed. 

For a detailed statistical analysis of several of the test results, see Appendix 1. 

  



12 

 

Maintenance Aspects 

The project chose Hudiksvall and Gävle to deal with any problems regarding snow removal 

and winter climate. In the winter of 2016/2017, there was little snow in Sweden, even in the 

northern regions. It meant that snow removal did not have to take place on the material. The 

assumption that the obstructing effect of the rubber panels would decrease if they were 

covered by snow has not been evaluated for the same reason. If ploughing had been 

required, there was an information board, the so-called plough lifting board, not to damage 

the material during ploughing. Another maintenance that may be required in the long term 

is to clear the material from falling debris. 

Preparatory groundwork may be needed if the substrate is uneven with slope inclinations 

and cable reels (cable drums). During installation, it is important to have the necessary 

workforce (manpower) that can lift the panels considering that they are heavy. In the case of 

more complex traffic environments such as railway yards, there may be several tracks and 

signals to take into account during installation. Each site is unique and must be prepared 

based on its conditions. 

The project has also shown that the material is easy to assemble and dismantle. The material 

in Hudiksvall was dismantled and assembled back at a rail-change without any concern.  

Cost of maintenance can increase since the material needs to be moved while paving the way 

for other maintenance work on the rail track. 

Sabotage 

There has been sabotage on a couple of test sites. On one of the sites, a (wooden) plank was 

placed over the panels to make it easier to cross-over. On another test site, a fence was cut 

apart to enter the rail track area without having to pass the panels. 

Calculations 

National economy 

In several countries in Europe, the rubber panels combined with fences have served as 

effective intrusion protection obstructing trespassers in rail tracks near public places. Even 

at our test sites, the number of rail tracks trespassers where the material has been 

outsourced has reduced. Where trespassers in tracks are reduced, fewer pedestrians are 

exposed to the risks of unauthorised rail track entry, but we need to use the rubber panels 

for a longer time to count on the traffic safety effect. In our socio-economic calculations, we 

only count on the value of saved costs as a result of the reduced number of hours of delay. 

In the year 2016, 2452 hours of delay were caused solely by trespassers in rail tracks, in 

addition to collisions with pedestrians, for train traffic in Sweden as a whole. In recent years, 

the occurrence of trespassers in rail tracks has increased mainly in metropolitan areas and, 

for example, in the vicinity of university cities. 

With two different calculation examples, we calculate the value of reducing the number of 

hours of delay due to trespassers in rail tracks.  
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a) The first calculation is based on the value of saved costs due to 10 hours of delay in a level 

crossing. The net value of the intrusion protection, excluding traffic safety effects, is 

estimated to be approximately SEK 0.4 million per year for 25 years period.  

b) The second example is the calculation of break-even volume for effect on time of delay. 

The minimum number of hours of delay we need to save for the placement of the rubber 

panels to be economically profitable is 0.2 hours of delay or 12 minutes. 

For the calculations, see Appendix 2. 

The life cost of the material 

Life Cycle Cost (LCC) is the total cost throughout the life of the material - from idea to the 

liquidation (dissolution). The material purchased in small quantities for the test sites will in 

larger purchases have a lower price. The cost of material, the freight charge (cost) and the 

labour cost for installation and deployment in the project have been SEK 5,000 per m². 

Manufacturers expect that the material consisting of recycled rubber mass from car tyres to 

have a life-span of at least 25 years. A specific interest cost is added with an annual rate of 

interest corresponding to 3.5 per cent (the socio-economic interest rate) of half the 

investment amount (which means a calculation of the average interest cost over the period). 

The costs of maintenance include removal of the deposited debris and snow, and any 

temporary moving of the material during rail track work. This is included in the appendix to 

the socio-economic calculation. 

The life cycle of the material 

According to the Swedish Tyre Recycling AB, (SDAB), recycling and handling of old tyres 

was previously a significant problem economically and environmentally, but for several 

years the environmentally hazardous PAH-oils have no longer been used. In a new VTI 

report ”Recycling of tyres in plant constructions” better resource utilisation of high-quality 

material, it is summarised that recycled tyres have many uses through rubber's useful 

properties. Extensive studies were carried out on the environmental and climate impacts 

that show low levels (content) of all the substances analysed. The report states that methods 

for LCC (life cycle analysis) and LCA (environmental system analyses) must be developed for 

increased knowledge. The Swedish Transport Administration has been using other products 

of recycled tyres for several years in the railway system. 
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Recommendations 

Overall recommendations 

The interest in using the material has been substantial. The project's results show the 

importance of adopting the measure and combine it with other measures since each site is 

unique and may be prepared based on its conditions and traffic environments. 

The project recommends that the material is used as a complement to fencing and camera 

surveillance to counteract trespassers’ entrance into the rail track. For this to happen, the 

project proposes that a specification requirement is drawn up regarding technical 

information. Also, the material's traffic safety effect needs to be calculated.  

Placing of the material 

 If the material is to be combined with fences, it must be laid in such a way to 

obstruct the flows of trespassers from crossing over the joint between the fence and 

the rubber panels. 

 There is a need for at least about three meters width of the material so that it would 

not be easy to jump over. 
 

 Complicated sites may require more space that results in increased material costs 

and also other complementary measures such as fences, macadam and signage 

materials. For example, height differences may require filling with macadam. 

 The panels should not be laid in such a way that it is possible to jump down on it, 

without being able to detect the material beforehand, which makes trespassers 

aware of the risk of being injured. Backtracking on a wrong decision should be 

possible.  

 Based on the risk analysis, the project recommends not placing the material 

between rail tracks at platforms as an alternative to the barrier or fence, because 

passengers can fall and get run over by oncoming train. 

 Based on evacuation considerations, it is recommended that the material is not laid 

on more massive train tunnels before the evacuation issue is resolved. 

 In the risk analysis, no functional problems were identified with placing the material 

over or around ATC-balises, but from a maintenance point of view, the project does 

not recommend such placement. 

 The project advises against placing the material at switching points. Switch box with 

rail support provides extra space to walk on, while there is a risk of getting stuck 

with the foot in the material in the moving switch parts of the rail track. The panels 

in the vicinity of the movable parts of the switches can cause problems in connection 

with, for example, snowfall.  

 The material is most suitable in places with the documented flow of trespassers on 

rail tracks according to accident data or, for example, measurement data from the 
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surveillance camera. The exposed places where the material together with other 

measures can increase traffic safety are platform ends, below platform ends (but 

with the possibility to backtrack, see the fourth point), at the fence end of the line, at 

level crossings, at traffic points or operating stations with platform transitions 

among others. 

Signposts 

At the test sites, the plough lift board and an approved warning signpost have been used 

which can be ordered at the Swedish Transport Administration's material's service. The 

project has also produced a signpost that makes clear that it is forbidden to walk on the 

material with text in both Swedish and English languages. It is not available to order at the 

moment, but it will be available. 

Picture 5: Signpost made in the project. Picture taken in Kalmar. Photo: Lesanco. 
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Appendix 1 

In-depth statistical analysis 

In Gävle, the number of crossings per day is 1.90 before the panels and 0.94 after the 

installation of the panels, a decrease of 51 per cent. However, because the measurement 

period before the panels got installed was short (three weeks), the decrease is not 

statistically significant (p-value 0.14). Since the number of crossings may vary depending on 

the time of the year, the pre and post measurements have been compared with the number 

of crossings per day in some reference sites. A suitable reference for each test site is a 

combination of reference sites where mean crossings per day earlier before the project 

period do not differ significantly between the reference and test sites. For Gävle, the mean 

value of crossings per day for Hallsberg, Gävle, Ramlösa and Persborg are used as a 

reference (Gävle 1.90; reference 2.24; p-value 0.52). For the post-period, the test site in 

Gävle had a reduced number of crossings, while the reference sites had an increase of 17 per 

cent. The difference between the post-period in Gävle (0.95 crossings per day) and the 

reference sites (2.62 crossings per day) is statistically significant (p-value <0.0001), which 

means that the test site in Gävle had considerably fewer crossings than it can be expected in 

a location without panels during the same period. 

In Sävenäs, the number of crossings per day was 3.9 before the installation of panels and 2.8 

after the panels were installed, a decrease of 29 per cent. However, the decrease is not 

statistically ascertained at a 5 per cent significance level (p-value 0.059). For Sävenäs, the 

average number of crossings for Hallsberg and Ramlösa is used as the reference (Sävenäs 

3.9; reference 3.7; p-value 0.61). During the post-period of the project, the number of 

crossings per day had increased by 40 per cent to 5.2 crossings per day at the reference sites, 

which differs significantly from the decrease that occurred at the test site in Sävenäs (p-

värde 0.001). 

In Ramlösa, the number of crossings after panel installation increased by 4.2 per cent, from 

5.0 to 5.2 per day. This increase is also not statistically significant (p-value 0.71). As a 

reference site for Ramlösa, measurements from Hallsberg and Gävle (Ramlösa 5.0; 

reference 3.8, p-value 0.03) are used. No reference sites matched Ramlösa in the number of 

crossings per day, which is why the difference is significant but still closest to Ramlösa in 

order of size. For the post-period of the project, the reference sites had a combined 23 per 

cent increase to 4.7 crossings per day. The significant difference between the test site and 

the reference site is thus wiped out (p-value 0.38), which can be interpreted as the test site 

in Ramlösa had a considerably lower increase in the number of crossings than it could have 

been expected. 
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Appendix 2 

Compilation of socio-economic analysis 

General calculation conditions: 

Investment in intrusion protection at a level crossing (30 m2 material). The investment's 

calculation period is based on 25 years of life-span. Investment cost about SEK 5,000 per m2 

for 30 m2 per site, gives SEK 150,000 per cent per site. Capital cost is SEK 6,000 per year 

and site. The socio-economic interest rate is 3.5 per cent (according to ASEK), which gives 

the average value of interest costs of about SEK 2,625 per year and site. The valuation of 

impacts is taken from the Swedish Transport Administration's PM "Ballpark estimation of 

the socio-economic cost of rail track running in 2016". 
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a) the estimation is based on the value of saved costs as a result of 10 hours of delay at a level 

crossing. 

Impact Evaluation of impact Annual results, 

thousand SEK 

per year 

1. Road safety - Reduction by x number of 

deaths per year (on average) 

TS = x fewer deaths per year * 

SEK 25.4 million 

? 

2. Reduced delay costs due to the reduction of 

traffic disruptions. 

Disruptions are estimated to reduce by 
approx. 10 hours of train trips per year. 

Approximately 111 passengers per train on 
average. 

Approximately 568 net tonnes of loads per 
train on average. 

Passenger traffic SEK 358 per 

passenger by hour = SEK 39, 

738 per hours of train trip 

Freight traffic SEK 2 per tonne 

by hour = approx. SEK 136 per 

hours of train trip 

397 + 11 = 408  

3. Reduced time-dependent operational traffic 

costs due to the reduction of traffic 

disruptions. 

Disruptions are estimated to reduce by 

approx. 10 hours of train trips per year. 

Passenger traffic SEK 65 per 

hours of train trip 

Goods approximately SEK 

2,853 per hours of train trip 

0,7 + 28,5 = 29 

Total benefits (excl. Road safety 

impacts) 

 437 

4. Investment cost Annual cost = capital cost + 

interest rate 3.5 per cent 

6 + 3 = 9 

5. Operating and maintenance costs SEK 1,000 per year 1 

Total costs  10 

The net value of the intrusion protection 

(excl. Road safety impacts) 

 SEK 427,000 per 

year  
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b) estimation of break-even volume for impact on time of the delay 

The number of saved hours of delay that gives saved costs (revenues) corresponding to the 

estimated investment cost of SEK 10 thousand per year can be obtained from the following 

formula: 

SEK 40.8 thousand per hour * x hours per year + SEK 2.9 thousand per hour * x hours per 

year = SEK 10 per year. This gives x = 0.2 hours of delay or 12 minutes. 
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