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The proposed location for the International Linear Collider (ILC) in the Americas region is Fermilab in 

Batavia Illinois. If built at this location the tunnels would be located in the Galena Platteville shale at a 

depth of 100 or more meters below the surface. Studies using hydro static water levels and seismometers 

have been conducted in the MINOS hall and the LaFrange Mine in North Aurora Illinois to determine the 

level of ground motion.  Both these locations are in the Galena Platteville shale and indicate the typical 

ground motion to be expected for the ILC. The data contains both natural and cultural noise. Coefficients 

for the ALT law are determined. Seismic measurements at the surface and 100 meters below the surface 

are presented. 

 

1.1  Introduction 

 
The proposed location for the International Linear Collider in the Americas region is at Fermilab in 

Northern Illinois. The preferred depth is 100 or more meters below the surface in the Galena Platteville 

dolomite. Fermilab and Budker institute have been collaborating on Hydro Static Level systems to measure 

ground motion for many years. Two of the current systems are in the near MINOS hall on the Fermilab site 

and the LaFrange (formerly Conco Western [1]) mine in North Aurora Illinois). Both systems are in the 

Galena Platteville dolomite. Both systems use Budker institute designed and produced HLS systems to 

measure the change in floor level. Understanding ground motion due to natural and cultures sources are 

important for modeling the ILC accelerators and storage rings.  

 

2 Apparatus 

 
The MINOS system has 4 HLS sensors and the LaFrange Mine has 6 sensors. In both systems the sensors 

are spaced 30 meters apart. This is similar to the quadrupole spacing proposed for the ILC (37.956 meters). 

A sensor consists of a stainless steel pool connected with 12.7 mm ID polyethylene tubing to adjoining 

pools. In the body of the pool there is a temperature sensor that records the water temperature and allows 

for corrections to be made for expansion due to temperature changes. Each pool sits on a plate with 

adjustable legs to allow for leveling of each sensor relative to the others.  

 

On top of the pool is the sensor and electronics. The sensor measures the capacitance of the gap between 

the sensor face and the top of the water. The sensor is heated to prevent condensation; this would interfere 

with the precision of the measurements. Each sensor has been calibrated before installation. The gap 

measurement is accurate to 1 micro meter over a range of 10 mm.  

 

A power and data cable daisy chains between each sensor. The data is read out through a National 

Instruments card into a PC. Software reads out the data at 1 minute (maximum read out of 100 hertz) and 

stores the data for later analysis. Both systems are checked every business day to ensure the sensors and 

computers are functioning. At the end of every month data taking is automatically stopped and re started. A 

reset pulse is sent out to each sensor in case a software hang occurred. Figure 1 shows a pool and sensor.  

 

The MINOS hall system became operational in December of 2005 and the LaFrange Mine was rebuilt and 

became operational in September of 2006. 
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