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Techniques


 
Modified CRREL* coring


 

Diamond coring

*Cold Regions Research and Engineering Laboratory
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Modified 
CRREL 
coring

S. Wolfe

Coring Auger Kit –available at TFSS:

Ice-rich silt and clay
Ice-rich peat

I. Konuk

I. Konuk

I. Konuk

Presenter
Presentation Notes
Coring kit passed to TFSS from J. Veillette and F.M. Nixon, kit conisists of 5 different suppliers

1 T Bar handle �2 Tool box �3 Barrel Head for 3 in core barrel �4 Extension Rod, 18 in long �5 Tool kit:1- Screwdriver flat tip, 2- Pliers, long nose, 3- Pliers, side cutter, 4- Hammer, 5- Allen Key (2), 6- Magnet 

6 Core barrel, 3 in ID. �7 Core barrel, 2 in ID. �8 Core catcher for 3 in core barrel 

9 Core catcher for 2 in core barrel �10 Barrel Head for 2 in core barrel �11 Adapter for Stihl power Head, �12 Auger, spiral, 2 in dia x 18 in long �13 Extension rod, 36 in long (magnesium zircon rods – a type of diamond drill rod)�Toggle pin, 3 in long �Extension pin (Clevis ) �Clip metal (Hitch pin style) �Drive Pin, 3 3/8 in ling for 2 in core �barrel 

Cutter for 2 in core barrel

Cutter for 3 in core barrel �Roll Pin (Spring tension) 1/8 x ½ in �Socket cap screw, ¼-20 x ½ in. �Drive pin 4 1/4 in long for 3 in core �barrel ��
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One-person power head

Two-person power head

The Stinkie – frame mounted

N. Couture

N. Couture

S. Wolfe

STIHL power heads available at TFSS

I. Konuk

Presenter
Presentation Notes
1-person:

STIHL BT-120C

1-cylinder

1.8 h.p.

Spindel speed 190 rpm

18 lbs



2-person:

STIHL O38

2-cycle

6 h.p.

Spur gear reduction ratio 150:1
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Our experience



 
1-person operation: 


 

easily drilled 2m in unconsolidated sediments along Yukon 
coast



 
2-person operation: 


 

easily reached 5m depth in relatively ice-rich silt and clay 
(time: 3hrs-1day)



 

4m in palsas (ice-rich peat and mineral soil)


 

fast drilling in frozen sand


 
Stinkie:


 

7.5m in ice-rich silt and clay (time: 3-4 days)
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Summary



 

Snow, ice, fine-grained organic and 
mineral soil



 

High quality, continuous core


 

Easily transportable (ski-doo, ATV, 
helicopter)



 

Can be used in a variety of terrain 
types



 

Minimal impact at the site


 

Carbide teeth can easily be 
replaced when dull or broken



 

Slow spindle speed allows reaction 
time when signs of jamming are 
apparent



 

Safer, no kick back (Stinkie)


 

Can be operated by 1-person 
(Stinkie)



 

Gravelly or stony material, 
unfrozen soils or soils with 
significant unfrozen water 
content 



 

Drilling can be slow: short length 
of core recoverable each trip 
down hole – usually 20-50% of 
barrel length – due to binding 
between outside of barrel and 
hole wall



 

The 2-person operation can be 
dangerous, ie. kick backs due to 
jamming

Advantages Disadvantages
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Diamond coring – portable earth drill

Core barrel Core catcher

S. Wolfe

Gravelly sand

Ice-rich fine sand with stones

Diamond impregnated teeth
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Winkie – frame mounted 
diamond drill

Ice-rich peat

Ice-rich mineral soil
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Easily transportable
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Our experience



 
Portable earth drill (experience with U. Laval crew): 


 

easily drilled 3.3m in ice-rich silts, clays, sands and gravels 



 
Winkie: 


 

easily reached 1.5m depth in ice-rich peat and mineral soil 
without drilling fluid
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Summary



 

Fine-grained soils with ice, sand, 
gravel and boulders to 20cm



 

High-quality, continuous core


 

Easily transportable (ATV, snow 
machine, helicopter)



 

Wide range of terrain types


 

Off the shelf equipment


 

2-3 people


 

Fast 



 

In pure ice, cores tend to break 
into smaller sections, slowing 
drilling



 

In warmer permafrost (-2 to 0ºC) 
cores tend to disintegrate due to 
uncemented sediment and 
frictional heat



 

Ice content below saturation can 
lead to clogging and caving of 
hole

Advantages Disadvantages
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Helpful references



 

Calmels, F., O. Gagnon, and M. Allard. 2005. A portable earth-drill 
system for permafrost studies. Permafrost and Periglacial Processes, 
vol. 16, p. 311-315.



 

Nørnberg, T., M.E. Goodsite, and W. Shotyk. 2004. An improved 
motorized corer and sample prossessing system for frozen peat. 
Arctic, vol. 57, p. 242-246.



 

Veillette, J. and F.M. Nixon. 1980. Portable drilling equipment for 
shallow permafrost sampling. GSC paper 79-2, 35p.
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