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~SCHEDULE E~ 
1 OVERVIEW 

1.1 The purpose of subject the drilling program is to: 

• Complete a second geotechnical investigation at the site to determine extent of
fill on the property for future site development. Drilling in  upper 6 m of the
soil profile. Terminating drill holes once native soils encountered.

1.2 As outlined in the Town of Gibsons Development Permit Area Guidelines, the 
proposed drilling area is underlain by a known artesian aquifer (the Gibson Aquifer) 
and therefore an increased standard of care is needed to protect the aquifer. 

• The Site is located on the northwestern portion of the Gibsons Well Head Protection Area.
• According to the BC Water Resources Atlas, water well #5489 is closest to the Site.

1.3 Frontera Geotechnical Inc. envisage that the following risks would be 
involved in the proposed drilling program: 

• Uncontrolled artesian flow if aquitard is breached.
• Development of a sink hole if artesian flow is left unattended or site workers are

unprepared to mitigate the flow.
• Impact on the Town of Gibsons' water wells if the aquifer is breached and left unsealed.
• Potential loss of aquifer pressure if the aquifer is breached and not sealed properly.
• Migration of potential contamination from perched aquifers to the deeper aquifer.

1.4 Table 1 summarizes the proposed drilling program with anticipated depth, location, 
and decommissioning plan. The proposed borehole locations are shown on drawings 
1358-02. 

Table 1: Proposed Borehole Details 

Borehole 
Name 

Location 
Planned 

Depth(m) 
Decommission 

Plan 

TH22-01 to
See dwg. 1358-02 <6.0 See below 

TH22-10
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~SCHEDULE E~ 
2 PRE-DRILLING REQUIREMENTS 

2.1 The following must be established prior to drilling commencement: 

• Knowledge and understanding of British Columbia’s Groundwater Protection
Regulation

• (http://www.bclaws.ca/Recon/document/ID/freeside/11 299 2004)
Frontera will adhere to the BC Groundwater Protection Regulations. 

• WorkSafe BC program

o CSA Boots, Hard Hats, High Visibility Clothing, Hearing Protection.

• Permit Requirements:

o Town of Gibsons DPA9 Permit

• Driller certification (included in appendix):

o Drilling License: WD 06100604
o Post Training
o Shell Training
o Construction Safety Training System (CSTS-09) including WHMIS

• All rig lifting equipment, and overhead equipment must be certified to the
Original Equipment Manufacturers Specifications (OEM).

o N/A

• Casing handling and running procedures:

o No casing proposed due to shallow holes

• Certificate of Insurance and WorkSafe BC letter are attached

o Included in appendix

• Drill rig specifications are attached

o Included in appendix.

• Additional pre-drilling requirements:

o Refer to BC MoE Flowing Artesian Wells document.
http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/
flowing_artesian_wells.pdf
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~SCHEDULE E~ 
3 RIG MOVE, RIG UP AND SITE SAFETY 

3.1 The following procedures site safety provisions must be followed in mobilizing, set up 
and operation of the drilling rig: 

• Drilling contractor to contact Frontera the day before mobilization to site to
confirm site and drill is ready.

• Move in and rig up drilling rig and auxiliary equipment on site prior to initiating
drilling, carry out detailed rig inspection and report any unsafe conditions to
Frontera.

• Hold a pre-drilling safety meeting with the rig crew and all consultants on site to
discuss the Hazardous Operations and drilling program.

4 GENERAL DRILLING PROCEDURES 

4.1 Roles and responsibilities: 

• Frontera: Oversee all activities as the prime contractor during locating and drilling,
• Utility Locator: Identify potential; utilities associated with the Site including

but not limited to: gas, electrical, communication, sewer and storm lines, as well
as potential in-ground structures including tanks, septic systems, sumps, etc.

• Driller: Complete all drilling activities as directed by Frontera, including operating
equipment, clearing soil cuttings, moving equipment around the site.

4.2 Methodology of data and sample collection: 

• Frontera to log soil profile and collect samples to depths of up to 6.0 m.
• Additional data collection during drilling may include dynamic cone penetration

testing(DCPT) to 6.0 m depth to characterize the in-situ density of the soils.

4.3 Drilling Details 

4.3.1 Borehole TH22-01 through TH22-10 

• Boreholes will be drilled vertically to a maximum depth of 6.0 m and logged by
Frontera. The intention of this investigation is to determine the type and extent of overlying
fill material. It is not intended to drill into the underlying native soils.

• Drilling rate should be sufficiently slow to allow for the collection of and review of auger
samples by Frontera.

• If the aquifer soil (which is understood to comprise coarse grained sand and/or gravel)
and/or artesian pressures or fresh water are encountered, borehole to be abandoned
immediately.

4.3.2 Monitoring Well / Piezometer Installation Details (If Required) 

• No well to be installed.
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~SCHEDULE E~ 
4.3.3 Borehole Abandonment Program (Artesian Flowing Well Bore) 

• Determine type of artesian (high volume low pressure/ high pressure low volume)

• Calculate the gravity of the artesian pressure

• Place casing in the borehole

• Prepare a cement/bentonite mixture with barite for weighting

• Pressure pump mixture down borehole to counteract the artesian flow

• Mechanically close borehole if needed and monitor for 24 hours as grout sets, or
as needed

4.3.4 Borehole Abandonment Program (Non-artesian Flowing Well Bore) 

• Dropping cuttings into the borehole from surface for shallow <5 m boreholes;

• Feeding cuttings into the borehole by reverse-rotating auger cuttings down the
borehole;

• Partially filling the borehole with cuttings and surface sealing with bentonite
chips >5 m

• Partially filling the borehole with cuttings while sealing between granular zones
to reconstruct naturally less permeable zone;

5 FIELD PACKAGE 
• The following documents are attached:

o Proposed borehole location plan (1358-02)

o Letter from Southland Drilling Co. Ltd and associated documents

o Utility clearances, to be obtained on the date of drilling
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