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PURPOSE AND SCOPE 

This standard operating procedure (SOP) describes procedures that d l  be used at the Rocky Flats 

Plant (RFP) for rotary drilling and rock coring, using air and water as drilling media. These 

procedures also are applicable for the use of sonic drilling methods where little or no water, air, 

or mud is required for circulation during penetration. It addresses equipment, field procedures, 

decontamination, and documentation that will be used for rotary drilling, sonic drilling, and rock 

coring, and describes documentation of these procedures in order to attain acceptable standards of 

accuracy, precision, comparability, representativeness, and completeness. 

If the end-purpose of the drilling is to install and complete a monitoring well, not a piezometer, the 

Project Manager should refer to SOP GT.6 and other contained related SOPS for further 

instructions. These procedures specify pre-installation approval for monitoring wells from 

Environmental Sciences and Engineering, Geosciences Division. Advanced notification of 

monitoring well installation is necessary for the state of Colorado, Division of Water Resources. 

Prior to invasive activities, SOP GT.24 requirements should be reviewed and followed to acquire 

soil disturbance approval from RFP Construction Management. 

3.0 PERSONNEL QUALIFICATIONS 

Personnel overseeing rotary drilling, sonic drilling, and rock coring will be geologists, geotechnical I 
engineers, or field technicians with an appropriate amount of applicable field experience or on-the- 

job training under the supervision of another q u u i e d  person. 
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52.1 

them away (in the case of water). Using water when drilling can also alter the groundwater 

chemistry in the vicinity of the borehole, and needs to be accounted for during development of 

wells. Rotary drilling and rock coring may be used for advancing boreholes with or without 

environment4 sampling in zones of hard material which cannot be penetrated with augers. 

Samples obtained for analytical chemistry testing will be prepared and contained in general 

accordance with SOP GT.2, Drilling and Sampling Using Hollow-Stem Auger Techniques. In 

general, air will be the drilling medium used when it is necessary to penetrate cemented zones of 

rock in auger boring W e d  for environmental sampling. Water will typically be used as the drilling 

medium when drilling relatively deep bedrock wells and when obtaining rock core exclusively for 

geologic logging. Alternatively, dual-tube air percussion or ODEX drilling methods using water or 

air may be appropriate for some conditions. Sonic drilling methods require little or no water, air, 
mud, or other circulation medium for penetration. The appropriate work plan will outline drilling 

requirements for each project. 

EQUIPMENT AND MATERIALS 

General Rotary Drilling Equipment 

The following is a list of equipment and materials for rotary drilling: 

0 Drill rig with appropriately-sized drill bits and rods 

Portable recirculation tanks for water rotary 

Preapproved water for water rotary 

Conveyance equipment (pumps and hoses) 

Air compressor with appropriate air fdter(s) 

0 

0 

0 

0 

0 High pressure steamer/sprayer 

0 Washlrinse tubs 

0 Weighted tape measure 
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532 

Dust control measures may also be required according to the Field Operations Plan (FOP) and 

Health and Safety Plan (HSP). The airborne dispersion of cuttings can be controlled to some 

extent by circulating the return air through a vortex or cyclone. See SOP FO.l, Air Monitoring and 

Dust Control ,for more information. 

Rock Coring 

Continuous core samples collected using rock coring methods can be used to obtain relatively 

undisturbed samples oE rock for stratigraphic, lithologic, hydrogeologic, and environmental data. 

Conventional rock coring methods use a diamond coring bit instead of a conventional tricone or 

granular rotary bit. 

Continuous core samples will be extracted from the core barrel, placed on core racks, and logged 

by appropriate personnel according to SOP GT.l, Logging Alluvial and Bedrock Material. Rock I 
core to be saved for geotechnical testing or further geologic observations will be placed in plastic 

core wrap and then placed in core boxes with appropriately-sized dividers to protect and preserve 

the orientation of the core during movement and storage. Coring equipment will also be 

decontaminated according to SOP F0.3, General Equipment Decontamination. 

Air or water drilling media used for coring must be contaminant-free. Therefore, the provisions 

required in Subsections 5.3.1.1 and 5.3.1.2 for drilling fluids also apply to rock coring procedures. 

Sonic Drilling Techniques 

Sonic drilling is achieved by a drill head that transmits high-frequency pressure waves through steel 

drilling pipe to create a cutting action at the tip of the drill bit. Pressure waves are created by 

center-rotating, offset balanced roller-weights. The frequency of the drill string causes the column 

to vibrate elastically along its longitudinal axis. In the resonant condition, the drill string acts as a 

93030730.002 
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fly-wheel, transmitting maximum power to the drill bit. This power, combined with slow rotation 

to expose fresh material to the bit and slight downward pressure advances the drill string through 

soil and rock without the addition of a drilling medium. 

Because the drilling action and thin-wall design of the drill string either forces the displaced 

material into the wall of the borehole or into the core barrel, very little waste cuttings are 

generated. 

Samples will be obtained by vibrating the drill bit and rotating the core barrel to the desired depth, 

advancing the outer drill pipe, and then pulling the sample to the surface via the wireline. Once 

at the surface, the sample will be vibrated or hydraulically extracted from the core barrel into a 

plastic sleeve or clean sample tray. After a sample is collected, the core barrel .will be 

decontaminated and readied to retrieve the next sample. 

DECONTAMINATION 

Generalized equipment decontamination procedures will include: 

0 Sampling equipment. Decontamination will be conducted between individual 

sampling points to minimize potential cross-contamination. Sampling equipment 

will be decontaminated according to SOP F0.3, General Equipment 

Decontamination. During drilling and sampling, decontaminated equipment will 

be placed on new plastic sheeting or racks until it is used. At least two sets of 

samplers will be available so that one set can be used while the other is being 

decontaminated. When coring bedrock using water as a circulating medium, no 

decontamination of core barrels or measuring tapes is necessary between coring 

I Y3Mo730.002 
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