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Abstract 
 
A range of drilling methods including hollow stem auger, air rotary, the Atlas Copco 
Symmetrix overburden casing advancement system, and HQ rock coring were combined 
to complete 150 to 325 foot deep bedrock boreholes where highly fractured intervals 
have prevented borehole completion using conventional air rotary and rock coring 
methods.  The boreholes were completed in shale and carbonate bedrock at a U. S. 
Environmental Protection Agency (USEPA) Superfund site in Cayuga County, New 
York.  This combination of techniques was developed by North Star drilling and CDM to 
overcome persistent problems with borehole stability at the site.  The initial 
drilling methods included installation of a 4-inch surface casing and 4-inch air rotary 
drilling to depth.  When borehole stability problems were encountered we switched from 
air rotary to HQ rock coring to try to overcome the problem.  However, this method was 
not satisfactory because we could only use the 4-inch casing once to case off an unstable 
zone.  If a second, deeper unstable zone was encountered it was difficult to overcome.  
The combination of methods presented in this paper used the Symmetrix casing system to 
advance casing as need to case off, temporarily, unstable intervals in the borehole as they 
were encountered.  HQ rock coring proceeded to depth inside the Symmetrix casing.  
Once coring was completed the boreholes are geophysically logged by the U. S. 
Geological Survey who is providing technical assistance to the USEPA at this site.  This 
logging data were used to design a Westbay multi-level well for each borehole.  The 
Symmetrix casing is withdrawn as the multi-level system is completed. This paper 
presents a detailed description of the drilling method, the multilevel well installation 
process through the casing, and discusses the advantages of this method for bedrock 
drilling, rock coring, and multilevel well construction. 
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