This work was started by Malcolm Derrick to see if an ep machine could be built at Fermilab.

The design was an attempt to use the proposed booster tunnel for the VLHC for physics while the VLHC was under construction.  The parameters are a similar to LEP + LHC but everything would be new.  The proton ring was assumed to be the low field VLHC ring, and we looked at the electron ring.  We assumed that the Fermilab site would be used and the injector chain would be modified to produce electrons.  

There were a number of problems which concerned us.

The transmission line magnet produces very large fringe fields and these had to be shielded out of the low field electron ring, which ultimately required more iron than the electron ring magnets themselves.

In addition we had trouble with water cooling because the transmission line magnet did not require any surface facilities over the 30 km circumference.  We ultimately were able to assume that the large water flow could be all brought to Fermilab and put in the cooling ponds there.  But this meant moving a lot of water through the tunnel.

We also worried about matching the LEP rf frequency electrons with the Fermilab frequency protons, and were finally able to produce a design with collisions at 10 MHz requiring rebunching the protons at a slightly different frequency.

The total cost would have been around 1000M$, but the VLHC booster option was later abandoned so the design is not relevant today.

