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Summary of Drilling Procedures

For Advanced Explorations Inc

The Roche Bay Magnetite Project

Significance and Use

Rock cores are samples of record of the existing subsurface conditions at given borehole locations. The samples are expected to yield significant indications about the geological, physical, and engineering nature of the subsurface for use in the design and construction of an engineered structure. The core samples need to be preserved using specific procedures for a stipulated time.  

Drilling:

Drilling is accomplished by circulating a drilling medium through the drill bit while rotating and lowering or advancing the string of drill rods as downward force is applied to a cutting bit. The bit cuts and breaks up the material as it penetrates the formation, and the drilling medium picks up the cuttings generated by the cutting action of the bit. The drilling medium, with cuttings, then flows outward through the annular space between the drill rods and drill hole, and carries the cuttings to the ground surface, thus cleaning the hole. The string of drill rods and bit is advanced downward, deepening the hole as the operation proceeds.

Fluid drilling is accomplished by circulating water or a water-based fluid with additives. Additives such as calcium chloride and polymers are added to water to lubricate and cool the bit and to circulate (transport) cuttings to the surface. Drill fluid can also act to prevent cave or collapse of the drill hole. After the drilling fluid reaches the surface, it flows to baffle where the cuttings settle to the bottom. Cuttings are then shovelled into bags for disposition into a sump and for use in the reclamation of the hole. From the baffle, the remaining drilling fluid (water) is diverted away from any water systems and into naturally occurring rock piles to minimize visual disturbance where possible.

Coring:

Coring is the process of recovering cylindrical cores of rock by means of rotating a hollow steel tube (core barrel) equipped with a coring bit. The drilled core is carefully collected in the core barrel as the drilling progresses.  

Sampling:

Once the core has been cut and the core barrel is full, the drill rods are pulled and the core retrieved. The core is logged, sampled and split in camp at Roche Bay and then sent to Hall Beach for crushing.  The crushed samples are then sent to Lakefield, ON for testing.

Precautions

1.  The drilling and sampling equipment shall be complete and in good order. A sufficient amount of drill rods, casings, drill bits, core barrels, core barrel liners, water meters, pumps, and pressure gages shall be in hand before the start of drilling. Measurement devices such as pressure gages and RPM counters shall be functioning in conformance with the manufacturer’s specifications.

2. The use of fluid under high pressure may cause damage to formation materials by fracturing or excessive erosion if drilling conditions are not carefully maintained and monitored. If formation damage is evident and undesirable, other drilling method(s) should be considered.

3. Fluid pressure should be monitored during drilling.  Fluid pressure at the bit should be as low as possible to maintain circulation and to reduce possibility of hydraulic fracturing or excessive erosion of surrounding materials. Normally, injection fluid pressures are fully monitored. Changes in fluid return and circulation pressure may indicate occurrence of excessive erosion, formation fluid loss, core blockage, or 
formation fracturing. Any abrupt changes or anomalies in the fluid pressure should be noted and documented, including the depth(s) of occurrence(s).

Procedure

1. Perform site inspections to determine locations of boreholes, and to select disposal sites for waste products during drilling.

2.  Evaluate applicable methods for environmental protection and traffic regulation during core drilling.

3.  Determine site accessibility and availability of water for core drilling operation. Check around the drill site for overhead obstructions or hazards, before raising the mast. A survey of underground and all other utilities is required before drilling to evaluate hazards.
4. Fabricate and assemble the drill mounting platform. The type of platform will depend on the terrain encountered, the stipulated depth of the borehole, and the accessibility of the drill site. 
5. For water-based fluid drilling operation, a baffle is positioned to collect and filter fluid return flow. 
6. Case any interval of the borehole that penetrates the overburden. This will prevent collapsing of loose materials into the borehole or loss of drill fluid. 
7. A datum for measuring drill hole depth should be established and documented. This datum normally consists of a stake driven into stable ground surface, the top of the surface casing, or the drilling deck. If there is possibility for movement of the surface casing, it should not be used as a datum. If the hole is to be later surveyed for elevation, record and report the height of the datum to the ground surface.
8. The core barrel is assembled following manufacturers’ instructions. Keep core barrels cleaned and lubricated and free from damage, dents, or other defects that might affect core quality. Inspect barrels for wear, clearances, dents, or galls. Check condition of core lifters, fluid passages, relief holes, ball checks, valve rubbers, and inner barrel stabilizers, if present. Assemble and disassemble core barrels with the correct tools for the job.
9. An initial assembly of lead drill rod and core barrel is attached to the drill mechanism through a spindle or below the drill head, and placed within the top of the surface casing. Hole depth is determined by keeping track of the length of the rod-bit assemblies and comparing its position relative to the established surface datum. Hole depth for increments of drilling, coring, and sampling is recorded on the drill log.
10. The drilling-fluid circulation pump is activated, causing drilling fluid to circulate through the system.
11. Drilling fluid circulation is initiated and rotation and axial force are applied to the drill rod and bit until drilling progresses to a depth where: (1) when the core sample has fully entered the core barrel or blockage is apparent, ( 2) sampling or in-situ testing will be performed, or ( 3) the length of the drill-rod column limits further penetration.
12. Maintain fluid circulation at a rate suitable for the formation to be drilled. Fluid should be circulated at a rate sufficient to circulate cuttings and cool the bit. Fluid pressures should be monitored during drilling.  Avoid drilling at excessive advance rate, which could cause plugging of the bit and core blockage and damage. Changes in fluid return and circulation pressures may indicate occurrence of excessive erosion, formation fluid loss, or formation fracturing. Any abrupt changes or anomalies in fluid pressure should be noted and documented, including depth(s) of occurrence(s).
13. Samples of drill cuttings can be collected for analysis of materials penetrated. If cuttings samples are obtained, the depth(s) and interval(s) should be documented.
14. The selection of proper rotation rate and down feed (advance) or hold-back pressure depends on many factors. The drilling process is iterative in nature. Diamond drilling in a harder matrix usually requires higher rotation rates and down force pressures. 
15. Rotation is stopped, the advance or down force pressure is released, and circulation is continued for a short time until the drill cuttings are removed from the borehole annulus. Circulation is stopped and the barrel is rested on the hole bottom to determine hole depth.
16. Remove the core barrel and the core from the borehole. Disassemble the core barrel and remove the core. 
17. Reassemble the core barrel and return it to the borehole. Check for proper barrel conditions. The use of two barrels can greatly speed coring operations; as one barrel is cleaned and reassembled the other is in use in coring.

18. Drilling depth is increased by attaching an additional drill-rod section(s) to the top of the previously advanced drill-rod column and resuming drilling operations.
19. Rock Core Handling—Use of split inner barrel liners greatly increases the efficiency of handling of cores, especially in broken formations. Cores can be transferred into half rounds for logging and sealing. 
20. Rock Core Recovery—Rock core shall be recovered continuously in the borehole. If recovery drops below 100 %, modify the drilling procedure, that is, adjust the drilling RPM, down feed pressure, the drilling fluid type and flow, or change the type and the size of core barrel or bit used, until core recovery is improved to a level acceptable to the project geologist or project engineer. Minimize mechanical breaks in the core during core drilling as much as possible.
21. Poor Recovery— Stop core drilling when recovery equals or falls below 50 %. If recovering samples is important, select a better core barrel or bit design. 
22. If conditions prevent advance of the drill hole to the stipulated depth, the borehole shall be redrilled, or reamed and cased, cased and advanced with a smaller size drill bit and core barrel, or abandoned, as directed by the engineer or geologist.
23. Prepare boring logs and place the rock sample in core boxes for transportation to the logging shack.
Report

Report the following information:

1. Site Conditions— Site description: description of the site and any unusual circumstances.
2. Personnel—document all personnel at the site during the drilling process, including the driller, helpers, geologist or engineer, and other monitors or visitors.
3. Weather conditions during drilling.
4. Working hours, operating times, break-down times, and sampling times. Report any long-term delays in the drilling and installation process.
5. Report any unusual occurrences that may have happened during the investigation.
6. Drilling Methods:
a. Description of the coring system including type, sizes, core barrels, fluid pump, fluid circulation, and discharge systems. Note intervals of equipment change or drilling method changes and reasons for change.
b. Type, quantities, and drill hole locations of use of additives added to the circulation media. If changes to the circulating medium are made, such as addition of water or conversion to foam, the depth(s) or interval(s) of these changes should be documented.
c. Descriptions of circulation rates, cuttings returns, including quantities, over intervals used. Note the quantity and locations of loss of circulation and probable cause.
d. Descriptions of drilling conditions related to drilling pressures, rotation rates, and general ease of drilling related to subsurface materials encountered. These descriptions can be very general, and should report how the sampling of different materials progressed.
e. Records of casing installed—Report type, amount and times of installation. 
f. Sampling—When core sampling or undisturbed sampling at the base of the boring separate from coring operations, report condition of the base of the boring before sampling and any slough or cuttings present in the recovered sample. Samples of fluid circulation cuttings can be collected for analysis of materials being penetrated. If cuttings samples are taken, the depth(s) and interval(s) should be documented.
7. In-situ Testing:
a. For devices inserted below the base of the drill hole, report the depths below the base of the hole and any unusual conditions during testing.
b. For devices testing or seating at the drill hole wall, report any unusual conditions of the drill hole wall such as inability to seat pressure packers.
8. Installations—A description of completion materials and methods of placement, approximate volumes placed, intervals of placement, methods of confirming placement, and areas of difficulty or unusual occurrences. 
9. Boring Logs— Boring logs should be completed.  Some information that the boring log should include is:
a. Project identification, boring number, location, orientation, date boring began, date boring completed, and drillers’ name(s).
b. Elevation coordinates of the top of the borehole.
c. Elevation of, or depth to, ground water surface, and any changes in water level, including the dates and times measured.
d. Elevations or depths at which the drilling fluid returns were lost and amount of return with depth. Report advance or down feed and hold-back pressures, rotation rates of drill rods, fluid/gas pressure, and circulations return during drilling. Report the penetration rate and drill cuttings as they relate to the geologic strata being penetrated. Document any significant abrupt changes and anomalies that occur during drilling.
e. Size, type, and design of core barrels used. Size, type, and set of core bits and reaming shells used. Size, type, and design and lengths of all casing used, and locations or elevations of casings used. Records of casing(s) lengths and depth intervals installed should be maintained and documented.
f. Length of each core run and the percentage of core recovery.
g. Driller’s description of the core in each run, if no engineer or geologist was present.
h. Geologist’s or engineer’s description of the core recovered in each run. Subsurface description, including dip of strata, jointing, cavities, fissures, core loss, and any other observations made by the geologist, engineer, or the driller that could yield information about the formation encountered during drilling. Depth, thickness, and apparent nature of the filling of each soft seam or cavity encountered. 
i. Any change in the character of the drilling fluid or drilling fluid return.
j. Reservoir, tidal, or current information, if the drilling is near or over a body of water.
k. Drilling time in minutes per foot and down feed gage pressure, when applicable, and the RPM of the drill rods.
l. Notations of character of drilling, that is, soft, slow, easy, smooth, and others.
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