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SCOPE

ò Phase 1: Preliminary Borehole Investigation

ò Phase 2a: Perimeter Grouting

ò Phase 2b: Secant Pile Wall

ò Phase 3: Deep Shaft Excavation (Ó 200 feet)

ò Phase 4: Recovery
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MYSTERY OF OAK ISLAND

ò It is believed that major underground workings were carried 

out on the island between 1650 and 1750

Source: www.oakislandtreasure.co.uk
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HISTORY
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QuickTimeÊ and a
mpeg4 decompressor

are needed to see this picture.



INVESTIGATION PROGRAM

PURPOSE:

ò To delineate the region of  man-

made workings

ò Provide guidance on optimum 

diameter of  shaft excavation needed 

for complete disclosure of  

underground workings
Photo of  Becker Drilling Program at Money Pit in 1967
Source: MacPhie, L. (2008) The Money Pit, Oak Island Nova Scotia: Summary of 

Geotechnical and Archaeological 

Conditions Band the 1967 ecker Drilling Results. (Draft Report)
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PAST FINDINGS

Deep Rock Zone å18ô Ï

Puddled clay backfill

Source: MacPhie, L. (2008) The Money Pit, Oak Island Nova Scotia: Summary of Geotechnical and Archaeological Conditions and the 1967 Becker Drilling Results. 

(Draft Report)
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TARGETS FOR INVESTIGATION

Source: Base Map: Harris, G; MacPhie, L. (2005)Oak Island and its lost treasure.; Formac Publishing Company Ltd., 

Halifax, Nova Scotia.
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PROPOSED INITIAL INVESTIGATION HOLES

Target A: 

Timber-roof support

Target B:

Iron Plate

Target C: 

Deep Rock Zone

Target D: 

Puddled Clay

Source: Base Map: MacPhie, L. (2008) The Money Pit, Oak Island Nova Scotia: Summary of Geotechnical and 

Archaeological Conditions and the 1967 Becker Drilling Results.
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INVESTIGATION APPROACH - OPTIMIZATION

Drilling Specifications:
1) Glacial till:

Solid-bit Rotary Drilling (0 ï155 ft)

2) Bedrock:

Wire-line Core Drilling

-Triple tube core barrel

-Diamond impregnated drill bits

3) Actual Lateral Drift should be   

measured

Type I & II -ñExploratoryò
Lateral drift Ò 3% boring length

Type III ïñVerificationò
Emphasis on verticality

Lateral Drift Ò 1% boring length
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TYPE I

TYPE II
(1 ï3 X)

NO HIT

OWNERS 

DISCRETION

NO HIT HIT

HIT

TYPE III
(1 ï2 X)

Define Extent and Nature of hit

WOOD
- Recover sample

for lab analysis

-Explore extent of 

chamber with camera

TARGET A

IRON PLATE
- Recover sample

for lab analysis

-Explore extent of 

chamber with camera

TARGET B

DEEP ROCK 

BOUNDARY ï

NORTHEAST 

SECTOR

TARGET C

PUDDLED CLAY
- Continuously sample

for full recovery & lab

analysis

TARGET D



MAIN EXCAVATION CHALLENGE

ò òNaturaló flood tunnel system 

é Fractures and openings Č Broken Anhydrite

Source: Harris, W; MacPhie, L. (2005)Oak Island and its lost treasure.; Formac Publishing Company Ltd., Halifax, Nova Scotia.
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ANALYSIS ðSOIL PROFILE

Source: MacPhie L. (2005) Review of Geotechnical and Archaeological Conditions at the money Pit  (1967 ï2005)
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ANALYSIS

Permeability

N Values

Water Content
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LATERAL EARTH PRESSURES

Peak Pressure:

1001.4 kPa@ 210 ft

(Base of Broken 

Anhydrite)
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CONSIDERED METHODS

ò Cryogenic Freezing

é Chilled brine and liquid nitrogen used to freeze 

soil

é Reduce permeability of soil

é Chilled brine effective only if movement of 

water is < 4ò per hour

é Actual movement could be up to 100ò per hour 

due to tide cycles

ò Jet Grouting

é Used often to create permanent or temporary 

stabilization of soft or liquefiable soils

é Difficulty in broken anhydrite

é Will not fill voids adequately

Source: Geotechnical Construction Group

Source: Hayward Baker, 2008

DESIGN
EXCAVATION

& RECOVERY
INTRODUCTION

BOREHOLE

INVESTIGATION
ANALYSIS

CONSIDERED

METHODS

QuickTimeÊ and a
mpeg4 decompressor

are needed to see this picture.



CONSIDERED METHODS

ò Diaphragm Wall

é PVC pipes installed and compaction grout used 

in broken anhydrite layer

é Diaphragm wall constructed using hydro-mill 

and clam-shell bucket

é Difficulty with timber and boulders

ò Secant Pile Wall

é Overlapping of Primary and Secondary Piles

é Watertight barrier throughout entire depth

é Piles act as permanent liner

Source: University of West England Website

Source: City of Oregon Website

DESIGN
EXCAVATION

& RECOVERY
INTRODUCTION

BOREHOLE

INVESTIGATION
ANALYSIS

CONSIDERED

METHODS



DESIGN CONCEPT

CONCEPT

ò 70 ft diameter deep shaft to 
encompass original underground 
working and possible treasure

PERIMETER GROUTING

ò 0 - 220 ft Perimeter Grouting using 
Low Mobility Grout (LMG)

ò 220 - 290 ft Verification Grouting 
using Pressure Grouting

SECANT PILE WALL

ò 0 - 250 ft Secant Piles 

Base Map: Harris, G; MacPhie, L. (2005)Oak Island and its lost treasure.; Formac Publishing Company Ltd., Halifax, Nova Scotia.
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PERIMETER GROUTING

PURPOSE:

To fill voids and create an 

effective water barrier to ócut-

offô flooding system

Source: www.fhwa.dot.gov
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LOW MOBILITY GROUT (LMG)

ò Injection of low viscous grout

ò Improvement method is void filling to reduce permeability and stabilise soil
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Source:  www.laynego.com

STEP ONE:

Predrilled LMG hole from 0 to 220 ft 

and log subsurface conditions 

STEP TWO:

Insert LMG casing in predrilled hole

STEP THREE:

Begin pumping LMG mix in stages 

and withdraw at controlled rate

STEP FOUR:

Withdraw casing as stages are 

completed



PRESSURE GROUTING

Source: Rembco Consulting

ò Verification Grouting  from 220 

to 290 ft

ò Injection of  fluid grout to fill 

possible open fractures in sound 

anhydrite bedrock 

ò Provide protection against 

hydrostatic base heave of 

excavation due to possible 

presence of water bearing open 

fractures below final excavation 

level
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GROUT PERIMETER DESIGN

APPROACH

Grout holes drilled to 290 ft

Upstage Grouting

1st stage: Pressure Grouting to 220ft

2nd stage: LMG to surface

PRIMARY GROUT HOLES 

Spaced at 6 ft c/c

SECONDARY GROUT HOLES

Split spacing (between primaries)

Applied based on level of in take 

from primaries
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