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DEVELOPMENT PERMIT 
NO. DP-2018-11 (Aquifer) 

TO: Trulli Developments Ltd. 
c/o Bradbury Architecture 

ADDRESS: 350-440 W Hastings St 
Vancouver, BC, V6B 1L1 
(Permittee) 

1) This Development Permit is issued subject to compliance with all of the Bylaws of the 
Town of Gibsons applicable thereto, except those specifically varied or supplemented by 
this Permit. 

2) The Development Permit applies to those "lands" within the Town of Gibsons described 
below: 

Parcel Identifier: 009-777-482 

Legal Description: Lot 20, Block C, District Lot 686, Plan 6125 

Civic Address: Lot 20 South Fletcher Road 
(Lands) 

3) These lands are within Development Permit Area No. 9 for the purpose of the protection 
of the Gibsons Aquifer. 

4) The "lands" described herein shall be developed strictly in accordance with the terms and 
conditions and provisions of this Permit, and any plans, reports, and specifications 
attached to and forming part of this Permit; specifically: 

• Letter completed by Waterline, dated March 5, 2019, RE: Drilling Permit Application 
Review for 20 South Fletcher Road, Gibsons, BC, signed by Simon Wing, B.Sc., 
P.Geo., Hydrologist and Scott Green, P. Eng., Senior Hydrologist. 

• Report Completed by Geopacific, dated February 19, 2019, titled Groundwater 
Investigation: Multifamily Development: Lot 20 South Fletcher Road, Gibsons BC 
stamped by Matt Kokan, M. Sc, P. Eng., Principal on February 19, 2019. 

• Report completed by Waterline, dated June 29, 2016, titled Phase 1 Aquifer 
Assessment for South Fletcher Road Lot 20, stamped by Dalton Pajak, B. Sc., P. Geo, 
Hydrogeologist on June 29, 2017. 

• Letter completed by Geopacific, titled Geotechnical Confirmation — Proposed 
Residential Development Lot 20 South Fletcher Road, Gibsons, BC, stamped by 
Marian Letavay, M.Sc., P.Eng, Senior Project Engineer on November 14, 2018. 

• Report Completed by Geopacific, dated December 1, 2017, titled Geotechnical 
Investigation Report — Proposed Residential Development, Lot 20 South Fletcher 
Road, Gibsons BC stamped by John Carter, M. Eng, P. Eng., Principal on December 
5, 2017. 
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5) A minimum of 48-hours' notice prior to commencing excavation or drilling is to be provided 
to the Director of Infrastructure Services. 

6) This permit and the attached letters and reports shall be forwarded to all members of the 
project team. 

7) Prior to and while undertaking any drilling and/or excavation activities, the following 
mitigative measures for controlling artesian conditions must be undertaken: 

(a) Regardless of whether artesian conditions are intersected at the proposed 
boreholes, the Applicant shall install larger diameter surface casing prior to 
proceeding with the Sonic drilling. Rationale for the surface casing is to provide 
means for controlling flowing conditions, if the flowing aquifer is intersected by the 
Sonic borehole; Drilling to the depth of the pressurized aquifer followed by removal of 
the Sonic core barrel without any surface casing in place will exacerbate erosion 
potential, and severely limit options for controlling flow; 

(b) Ensure that artesian flow (expected range of 45 to 203 m3/day) can be diverted to 
the nearest stornnwater outfall system if required. This requires that equipment 
necessary to do so, be on-hand if artesian flows are encountered. Groundwater 
pressures in the Lower Gibsons Aquifer have been recorded to be as high as 7 psi; 

(c) If flowing conditions are encountered, in addition to having Barite on-site as 
suggested by the Applicants, the driller shall also have a mechanical packer on-site 
in order to seal off any upward flow and allow grout to set following intersection of 
artesian conditions; 

(d) The applicant shall confirm that the contracted driller on-site is a BC Qualified Well 
Driller having experience at closing flowing artesian wells; 

(e) Confirm that construction of the proposed development does not exceed the deepest 
test hole depth elevation; and 

(f) Update the JHA to include mitigative measures for potential spills associated with the 
activities being proposed. 

8) Monitoring wells, boreholes, test pits, or other excavations shall not extend into the 
Gibsons Aquitard or the Gibsons Aquifer. If the aquitard is encountered, the driller is to 
notify the Director of Infrastructure Services before proceeding further. Additional 
requirements may be imposed. 

9) All requirements of the program are to be followed. On-site monitoring by a qualified 
professional during all excavations and foundation preparation is required. 

10) Construction of the proposed development shall not exceed the deepest test hole depth. 

11) Minor changes to the aforesaid program that do not affect the intent of this Development 
Permit are permitted only with the approval of the Town of Gibsons and a qualified 
professional. 
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12) If the Pernnittee does not commence the development permitted by this Permit within 
twenty-four months of the date of this Permit, this Permit shall lapse. 

13) Upon completion of the works, a letter from a qualified professional is required to provide 
all drill well logs and to ensure all conditions of this permit were met. 

14) This Permit is NOT a Building Permit. 

ISSUED THIS 21 DAY OF March, 2019. 

Dave Newman, AScT 
Director of Infrastructure Services 

for 

Lesley-Ann Staats, MCIP, RPP 
Director of Planning 

Copy of permit to owner. 



Waterline 
2430 Jingle Pot Rd 

Nanaimo, British Columbia 
Canada V9R 6W2 

Tel: 250.585.0800 
Toll Free: 1.888.585.0802 

www.waterlineresources.com 

March 05, 2019 
1578-19-001 

Town of Gibsons 
474 South Fletcher Rd 
Box 340, Gibsons, BC 

Attention: Lesley-Ann Staats (Director of Planning) 

Dear Ms. Staats, 

RE: Drilling Permit Application Review for 20 South Fletcher Road, Gibsons BC 

1.0 INTRODUCTION 

The Town of Gibsons (the Town) has requested that Waterline review a drilling permit application 
(the Application) submitted to the Town by Geopacific Consultants Ltd. (Geopacific) on behalf of 
Trulli Developments. (Trulli; the Applicants). The Application is for geotechnical drilling at 20 South 
Fletcher Road (Land Parcel Identification No. 009777482; the Site [Figure 1]) in accordance with 
the guidelines in Section 16.10 of the Town's Official Community Plan (OCP; Town of Gibsons 
2015). The purpose of the geotechnical drilling is to delineate the subsurface sediments prior to 
excavation and construction of a residential development complex. The drilling program indicates 
that two test holes (MW19-01 to MW19-02) will be completed in 2019. 

2.0 BACKGROUND 

The sustainability of the Gibsons Aquifer (provincially mapped aquifer 554; MOE 2017) is important 
for the Town and the local ecosystem, as stated in the OCP (Town of Gibsons 2015). The Gibsons 
Aquifer is outlined in the development permit area No.9 (DPA9) included as Schedule F of the OCP 
(Town of Gibsons 2015). Within this area, Lower Gibsons overlies a pressurized flowing artesian 
aquifer having the capacity to cause significant erosion if appropriate precautions are not taken 
when drilling in this area. As such the permit application process for all construction activities 
(including multi-family housing, industrial, commercial and institutional construction) within the 
Lower Gibsons subarea requires that applicants identify all hazards and propose mitigative 
measures for potential environmental impacts related to intercepting the aquifer and controlling 
flow at the surface. 

Waterline 
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The Application indicated that drilling of test holes will be completed using a Sonic drill rig. The 

subsurface geotechnical work will take place at both the western and eastern ends of the Site 

(Appendix A). The following provides a summary of the main considerations relevant to DPA9: 

 

 The Site Plan (Appendix A) shows that both test holes (MW19-01 and MW19-02) are within 

the Lower Gibsons Aquifer subarea; 

 The deepest depth of investigation for the test holes is 5 metres below ground level (mbgl). 

Details of the test hole depths and ground elevations are provided in Table 1; 

 The Applicants have indicated they believe the potential for breaching the Gibsons Aquifer 

and encountering flowing conditions is low but are proposing to install casing for each test 

hole; 

 No previous drilling or geotechnical investigations have been completed below 1.5 m depth 

at the Site, therefore, the Applicants have inferred ground conditions based on surrounding 

wells within the Gibsons Aquifer that were discussed in a Phase 1 desktop review 

(Waterline 2016; available literature); 

 The Applicants have put forward a series of procedures and mitigative measures to deal 

with the potential for flowing artesian conditions; and 

 The Applicants have outlined the roles and responsibilities for all parties involved, including 

a job hazard analysis (JHA) for completing the Sonic drilling in a safe manor. 

 

Table1: Depth of Investigation for Proposed Test Hole Locations 

Test Hole / Test Pit ID Proposed Depth of 

Investigation (mbgl)* 

Approximate Ground 

Elevation* (masl) 

Elevation at Depth of 

Investigation (masl) 

MW19-01 5 28 23 

MW19-02 5 29 24 

Notes: mbgl refers to as metres below ground level; masl refers to as metres above sea level; * indicates that all depths have been 

estimated based on available public data 

 

3.0 REVIEW 

Waterline has reviewed all the data provided by the Applicants and compared the findings with the 

requirements of the Town’s OCP, the aquifer mapping study completed in 2013 (Waterline 2013) 

and the Phase 1 study (Waterline 2016). Based on the review: 

 

 The Vashon Till (aquitard) overlies the Pre-Vashon (Gibsons Aquifer) at the Site; 

 The elevation of the Site ranges from 34 to 25 metres above sea level (masl); 

 The well records for Town Well #4 (Well Tag Number 33950; Figure 1), the closest 

water well, indicate that the aquitard thickness could be 8 m. This equates to a top of 

aquifer elevation of 5 masl; 

 The inferred piezometric surface for the Gibsons Aquifer (level to which groundwater in 

a confined aquifer would rise if pierced by subsurface exploration activities), indicates 

that the groundwater level at the Site (Figure 1) could range from 17 to 19 masl 

(Waterline 2013);  
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 As such, the depth of investigation for the deepest proposed test hole (23 masl for

MW19-01) would be 18 m higher than the top of the Gibsons Aquifer (based on the logs

from the closest town well) and 4 m higher than the top of the mapped piezometric

surface;

 The deepest construction depth for the proposed development was noted to be

3.3 mbgl but was not referenced in the any Site plan to indicate where this potential

excavation would take place (highest ground elevation or lowest ground elevation); and

 The Applicant’s letter suggests that they would install surface casing after flowing

artesian conditions are encountered by the Sonic borehole.

4.0 CONCLUSIONS AND RECOMMENDATIONS 

The findings from the Application review for geotechnical drilling suggest that the Applicants have 

considered the hazards associated with the Gibsons Aquifer DPA9 and, more specifically, the 

potential hazards of the Lower Gibsons subarea. Despite all indications that the Gibsons Aquifer 

will not be intersected by geotechnical activities, Waterline suggests that the following mitigative 

measures for controlling artesian conditions be added or discussed with the Applicants prior to 

undertaking any drilling or excavation activities: 

1. Regardless of whether artesian conditions are intersected at the proposed boreholes, the

Applicant should install larger diameter surface casing prior to proceeding with the Sonic

drilling. Rationale for the surface casing is to provide means for controlling flowing

conditions, if the flowing aquifer is intersected by the Sonic borehole; Drilling to the depth

of the pressurized aquifer followed by removal of the Sonic core barrel without any surface

casing in place will exacerbate erosion potential, and severely limit options for controlling

flow.;

2. Ensure that artesian flow (expected range of 45 to 203 m3/day) can be diverted to the

nearest stormwater outfall system if required. This requires that equipment necessary to do

so, be on-hand if artesian flows are encountered. Groundwater pressures in the Lower

Gibsons Aquifer have been recorded to be as high as 7 psi;

3. If flowing conditions are encountered, in addition to having Barite on-site as suggested by

the Applicants, the driller should also have a mechanical packer on-site in order to seal 

off any upward flow and allow grout to set following intersection of artesian conditions;

4. The applicant should confirm that the contracted driller on-site is a BC Qualified Well Driller

having experience at closing flowing artesian wells;

5. Confirm that construction of the proposed development does not exceed the deepest test

hole depth elevation; and

6. Update the JHA to include mitigative measures for potential spills associated with the

activities being proposed.
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5.0 CERTIFICATION 

This document was prepared under the direction of a professional geologist, geoscientist or 

engineer registered in the Province of British Columbia. 

 

Waterline Resources Inc. trusts that the information provided in this document is sufficient for your 

requirements. Should you have any questions or concerns, please do not hesitate to contact the 

undersigned.  

 

Respectfully submitted, 

 

Waterline Resources Inc.  Reviewed By: 

 

 

                                           
 

 

Simon Wing, B.Sc., P.Geo. Scott Green, P.Eng. 

Hydrogeologist Senior Hydrogeologist 
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7.0 LIMITATION AND USE 

The information presented in this document was compiled exclusively for the Town of Gibsons (the 

Client) by Waterline Resources Inc. (Waterline). This work was completed in accordance with the 

scope of work for this project that was agreed between Waterline and the Client. Waterline 

exercised reasonable skill, care and diligence to assess the information acquired during the 

preparation of this document but makes no guarantees or warranties as to the accuracy or 

completeness of this information. The information contained in this document is based upon, and 

limited by, the circumstances and conditions acknowledged herein, and upon information available 

at the time of the preparation of this document. Any information provided by others is believed to 

be accurate but cannot be guaranteed. No other warranty, expressed or implied, is made as to the 

professional services provided to the Client. 

 

Any use, reliance on, or decision made, by a third party based on this document is the sole 

responsibility of said third party. Waterline makes no representation or warranty to any third party 

with regard to this document and, or the work referred to in this document, and accepts no duty of 

care to any third party or any liability or responsibility whatsoever for any losses, expenses, 

damages, fines, penalties or other harm that may be suffered or incurred as a result of the use of, 

reliance on, any decision made, or any action taken based on, this document or the work referred 

to in this document. When Waterline submits instruments of professional service; including, 

reports, drawings and project-related deliverables, the Client agrees that only original signed and 

stamped paper versions shall be considered as original documents. The hard copy versions 

submitted by Waterline to the Client shall be considered as copies of the original documents, and 

in the event of a dispute or discrepancy, the signed and stamped original documents retained by 

Waterline shall govern over all copies, electronic or otherwise, provided to the Client.  

 

This document is intended to be used in its entirety, and no individual part of the document may 

be taken as representative of the findings of the document. No part of this document may be 

reproduced, stored in a retrieval system, or transmitted in any form, by any third party, without the 

expressed written permission of the Client or Waterline.
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Figure 1: Site Location Map for 20 South Fletcher Road Gibsons, BC
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APPENDIX A 

 

Geopacific Consultants Ltd. Site Map – Proposed Test Hole Locations 
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June 29, 2016 

2875-17-001 

 

 

Mirabeau Holdings Ltd. 

1605-1005 Beach Ave. 

Vancouver, B.C. 

 

 

Attention: Enrico Di Napoli 

 

 

Dear Mr. Di Napoli, 

 

RE: Phase 1 Aquifer Assessment for South Fletcher Road Lot 20 

 

1.0 INTRODUCTION 

1.1 Background 

Mirabeau Holdings Ltd. (Mirabeau) is in the process of acquiring a property on South Fletcher 

Road (the Property) within the Town of Gibsons (the Town). The Property is identified as Lot 20 

and located adjacent to 522 South Fletcher Road, as shown on Figures 1 and 2. The Gibsons 

Aquifer underlies much of the Town and requires protection under the Development Permit Area 

9 guideline (DPA9; Attachment A). Mirabeau is aware that the Gibsons Aquifer is under artesian 

pressure and may be vulnerable to breaching and blow out if proper geologic controls are not 

implemented during site construction and development. DPA9 requires that an aquifer 

assessment be completed to determine the site conditions if ground disturbance/excavations of 

greater than 1.5 m depth are being contemplated. The aquifer assessment guidelines1 provided 

in DPA9 require the developer to: 

 

• Review and evaluate available hydrogeological information regarding the Gibsons Aquifer 

location, depth, pressure and geometry at the subject property. Also, identify the overlying 

aquitard’s location and depth; 

• Reference new hydrogeological data to a common geodetic datum with an elevation 

survey. The new data (test pits, boreholes, water chemistry, etc.) should be provided to 

the Town in an electronic format and integrated with the existing aquifer information; and 

• Review and evaluate how the proposed development may impact the Gibsons Aquifer; 

including the potential for excavating through the Gibsons Aquitard and/or Aquifer. 

 

Mirabeau retained Waterline Resources Inc. (Waterline) to conduct a Phase 1 Aquifer 

Assessment to address the potential impacts to the Gibsons Aquifer from the proposed 

                                                 
1 Gibsons Official Community Plan. March 2015. Section 16.10, page 145. 

http://www.waterlineresources.com/
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development. A preliminary sketch of the proposed development was provided to Waterline by 

Mirabeau and is attached in Attachment B.  It should be noted that the sketch provided is only 

conceptual to illustrate a possible example of what could be developed at the site, the final 

proposed development could vary significantly depending on actual ground conditions.   

 

1.2 Scope of Work 

Waterline’s scope of work included: 

 

• Review the preliminary development plan for the Property; 

• Compile available hydrogeological information: water well records, geotechnical 

boreholes, geophysical surveys, surficial geology mapping, and topography contours 

to assess the shallow groundwater flow conditions at the site; 

• Prepare a letter that summarizes Waterline’s key findings related to the Gibsons 

Aquifer; and 

• Provide recommendations and control measures to protect the aquifer during 

investigation, design, and construction stages of development. 

 

2.0 METHODOLOGY 

2.1 Desktop Review  

Although an abundance of regional geology and hydrogeology related information exists in the 

Gibsons area, no subsurface soil/geology data exists at the Property. Waterline therefore relied 

on data previously complied for the Gibsons Aquifer Mapping study2 as well as data collected 

from nearby properties as part of various geotechnical and environmental studies3.  

 

2.2 EWS Geodatabase and Conceptual Hydrogeological Model 

The information compiled by Waterline was input into the Environmental Web Services (EWSTM) 

database system and used to develop a conceptual understanding of hydrogeological conditions 

near the Property. The intent was to assess the presence and depth of Gibsons Aquifer/Aquitard 

beneath the Property in the context of the preliminary development plan to meet the requirements 

of DPA9. The enclosed report provides Waterline’s preliminary assessment to assist Mirabeau 

with the property purchase and possible development. 

 

                                                 
2 Waterline Resources Inc., 2013. Gibsons Aquifer Mapping Study. 
3 Core6 Environmental, 2015. Supplementary Preliminary and Detailed Site Investigation. 263 Gower Point Rd. and 1157 School Rd, 

Gibsons, BC. 
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3.0 RESULTS AND DISCUISSION 

3.1 Study Area and Land Use 

The Property is located in an area of mixed land use with mainly residential, strata, and 

commercial buildings, as shown on Figure 1. The following relevant features exist near the 

Property: 

 

• Properties located northwest are primarily single family residential built into the steep 

hillside. Data from multi-level monitoring wells (MW06-1A/B) that form part of the 

Gibsons Aquifer groundwater monitoring system was used in this study. The multi-

level wells are located approximately 450 m upslope and some 70 m higher elevation 

above the Property and completed in both the shallow Capilano Aquifer and the deeper 

Gibsons Aquifer.  

• Properties located Southeast of the Property and downslope include the Gibsons 

Landing and the commercial waterfront development. Several drilling investigations 

were completed on properties along Gower Point Road and School Road and were 

also considered as part of our study. 

• Gibsons Town Well 4 is located approximately 170 m southwest of the Property. Town 

Well 4 is completed in the Gibsons Aquifer and exhibits flowing artesian pressure. 

Town Well 1 located further west is also flowing artesian when not being pumped. The 

artesian flows vary with well use, with flows measured in the 100 gallons per minute 

range when the well pumps are turned off. Although the aquifer pressure cannot be 

measured due to the wellhead configurations at Town Wells 1 and 4, it is estimated to 

be several metres above ground surface (~3-6 m) based on regional monitoring data. 

 

3.2 Topography and Drainage 

Topography at the Property slopes steeply towards the waterfront, with the elevation ranging from 

34 m above sea level (asl) to 25 masl along the Lower Periwinkle Lane (Figure 2; and preliminary 

site development plan, Attachment B). Topography in the region strongly influences and controls 

overland drainage and groundwater flow through the shallow water table aquifer and the deeper 

Gibsons Aquifer described below. 

 

3.3 Geology 

The landscape and landforms observed in Gibsons, and across the Sunshine Coast primarily 

resulted from glacial and interglacial processes occurring over the last 50,000 years. Overburden 

sediments beneath the Town of Gibsons can range up to 150 m thick and include the following 

mapped geologic units (top down): 

 

• Salish Sediments: Gravel, sand, clay and peat deposits mapped on surface along the 

Gibsons waterfront and at lower elevations. These sediments do not appear to extend to 

the South Fletcher Road area. 
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• Capilano Sediments: Shallow Unconfined Aquifer - Coarse grained, sand and gravel 

deposits that form a perched, unconfined aquifer in most areas beneath the Town 

including the South Fletcher Road area.  This unit is referred to as the unconfined Capilano 

Aquifer and likely occurs beneath the Property. This unit is loosely consolidated and can 

exhibit variable permeability and convey significant amounts of groundwater. Many of the 

seasonal springs observed in Lower Gibsons originate from the Capilano unit. 

• Vashon Till: Gibson Aquitard - Hard packed silt, clay, sand, gravel and stones up to 30 

m thickness. Includes glacial till, glacial fluvial (river deposits) and glacial lacustrine (lake 

deposits) sediments. The till is brown when weathered, and a blue-grey colour when 

unweathered. Forms the cap over the underlying Gibsons Aquifer. This unit can be easily 

recognized in Upper Gibsons during drilling or excavation and often referred to as 

hardpan. The unit thins significantly in Lower Gibsons and has been observed to be 1.5-

3 m thick. Care and caution must be taken during ground disturbance as this unit forms 

the protective cap over the Gibsons Aquifer.   

• Pre-Vashon or Quadra Sediments: Gibsons Aquifer - Glacio-fluvial deposits consisting 

of silt, sand and gravel. The Quadra Sediments are generally moderately consolidated 

and of high permeability. The thickness varies considerably across the Town and the 

deposit extends to the top of the granite or metasedimentary bedrock that is present 

beneath the Town. This unit forms the Gibsons Aquifer which is protected from surface 

activities by the overlying Vashon Till Aquitard.  The primary concern in Lower Gibsons 

(including the South Fletcher Road area) is with the possible thinning of the Gibsons 

Aquitard, the shallow depth of the Gibsons Aquifer, and possible geotechnical issues that 

may be caused by uncontrolled artesian groundwater flow if the Gibsons Aquitard is 

disturbed. 

 

Figure 3 shows the mapped extent of the Gibsons Aquifer.  As can be seen, the Subject Property 

is within the “High Confidence” aquifer mapping area and therefore the Gibsons Aquifer almost 

certainly exists at some depth beneath the site.  

 

Figure 4 shows a northwest to southeast geological cross-section (schematic) extending from 

Upper/Middle Gibsons to Lower Gibsons to illustrate the subsurface environment relative to the 

Property. The cross-section trace is shown on Figures 1 and 3. As seen on the cross-section, the 

precise depth to the Vashon Till (Gibsons Aquitard) and to the top of the Quadra Sediments 

(Gibsons Aquifer) at the site is not known with certainty but most likely occurs between 2-5 m 

below ground level (mbgl), and 5 to 20 m mbgl, respectively.  

 

3.4 Hydrogeology and Groundwater Flow 

As shown on Figure 4, the Gibsons Aquifer is partially saturated (i.e., the water level is below the 

top of the aquifer) in Upper/Middle Gibsons at the MW06-1A location, and becomes fully saturated 

and confined in Lower Gibsons with flowing artesian conditions at Town Well 4 (170 m southwest). 

Groundwater flow in the Gibsons Aquifer essentially follows local topography moving from 

northwest to southeast and discharging in the vicinity of Gibsons Harbour. Historical groundwater 

levels in the Gibsons Aquifer show a delayed hydraulic response to seasonal 
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precipitation/recharge and exhibit a slight increasing trend since 20114.  This suggests that 

pressure in the aquifer is increasing and is likely due to a reduction in groundwater use as a direct 

result of meter installation and leak repairs to the distribution piping by the Town. 

 

The shallow, unconfined, Capilano Aquifer is also likely to be present immediately beneath the 

Property. The Capilano Aquifer is not under artesian pressure but is known to discharge to surface 

as springs in some areas of Lower Gibsons. Groundwater levels in the shallow Capilano aquifer 

correlate strongly to seasonal precipitation and snow melt, indicating the aquifer is in direct 

hydraulic communication with the surface. The Capilano Aquifer can be penetrated and may 

require engineer drainage (weeping tile) if proposed foundation structures extend below the 

groundwater level. A geotechnical assessment would be required to determine design 

requirements. 

 

4.0 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS  

Due to the lack of subsurface data at the Property, the exact depth to the top of the Gibsons 

Aquitard and Aquifer is not known with certainty. However, the regional data compiled by 

Waterline suggests that the Gibsons Aquitard could be 2 to 5 m deep and the Gibsons Aquifer 

between 5 to 20 m beneath the Property. 

 

Based on the preliminary development plan provided to Waterline by Mirabeau and personal 

communication with Enrique Di Napoli, Waterline understand that the developer is planning to 

complete minimal excavation during site development. The current plan provided in Attachment 

B shows a possible excavation that extends approximately 3 m below natural grade and exceeds 

the DPA9 excavation depth of 1.5 m. Therefore, if the proposed development requires deep 

foundations then further geotechnical and hydrogeological studies will be required.  

 

It should also be cautioned that any planned subsurface investigations, including test pitting or 

drilling, to support foundation design will require proper planning and control measures. This 

includes a drilling/excavation plan and protocols to ensure groundwater control. Drilling 

procedures developed for the Town are provided for reference in Attachment C. Waterline 

understands Geopacific Consultants and PGL Environmental Consultants may be retained to 

conduct any needed geotechnical and environmental studies. All members of the project team, 

should be informed of the possible aquifer conditions prior to investigation and project design to 

ensure protection of the Gibsons Aquifer in compliance with the requirements of DPA9. 

 

Waterline has the following recommendations for Mirabeau Holdings Ltd. with respect to the 

aquifer assessment and site development: 

 

• This letter should be forwarded to all members of the project team prior to architectural 

and engineering design; 

                                                 
4 Waterline Resources Inc., 2016. Gibsons Annual Groundwater Monitoring. 
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FIGURES 

Figure 1: Location Plan with Cross Section Trace 

Figure 2: Site Plan with Topography 

Figure 3: Gibsons Aquifer Extent  

Figure 4: Conceptual Cross-Section A-A’  
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Figure 2: Site Plan and Topography 



Phase 1 Aquifer Assessment for South Fletcher Road Lot 20                2875-17-001 

Lower Gibsons, British Columbia                June 29, 2017 

Submitted to Mirabeau Holdings Ltd.  

 

 

 

Figure 3: Gibsons Aquifer Extent – High Confidence Area 
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ATTACHMENT A 

 

Gibsons Aquifer Development Permit Area 9 
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ATTACHMENT B  

Survey of Lot 20 South Fletcher Road, Gibsons 
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ATTACHMENT C  

Drilling Procedures Developed for the Town of Gibsons 



 

 
Proposed Drilling Program 

for [enter project name] 
 

Submitted to: The Town of Gibsons 

Date Issued:____________  

 
 
PREPARED BY: [The primary qualified professional consultant]                                                       

 

CC:  Town of Gibsons representative  ______________________________________ 

  Town’s hydrogeology consultant  ______________________________________ 

  Drilling contractor   ______________________________________ 

  Barge Contractor (if applicable) ______________________________________ 

  Other personal on site (if applicable) ______________________________________ 
 
CONTACT LIST 
 

EMERGENCY NUMBERS 
  

Town of Gibsons Representative:   [Name, work phone number, cell phone number] 
Drilling Contractor Owner/Principal: [Name, work phone number, cell phone number] 
Ambulance/Hospital    911 

Prime Consultant in Charge 
Principal Consultant:    [Name, work phone number, cell phone number] 
Field Consultant:    [Name, work phone number, cell phone number] 
 

Town Hydrogeology Consultant  
Principal Hydrogeologist:    [Name, work phone number, cell phone number] 
Field Hydrogeologist:     [Name, work phone number, cell phone number] 
 

  

SERVICE COMPANIES 
 
Drilling Contractors:   [Name, work phone number, cell phone number] 
Grouting/Cement Contractor:  [Name, work phone number, cell phone number] 
Vacuum Truck:   [Name, work phone number, cell phone number] 
Waste Removal Contractor:   [Name, work phone number, cell phone number] 
Barge Operator:   [Name, work phone number, cell phone number] 
Other:     [Name, work phone number, cell phone number] 

 

 

TO BE POSTED ON SITE 



 

1 OVERVIEW 

1.1 The purpose of subject the drilling program is to:  

 
o Provide summary of drilling program objectives 

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.   

 
o Describe location of site relative to the mapped Gibsons Aquifer and or to the 

Town Wells 

1.3 [Primary Contractor] envisage that the following risks would be involved in the 
proposed drilling program: 

o Outline the risks related to drilling in artesian conditions. Refer to BC MoE 
Flowing Artesian Wells document available at: 

http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/flowin
g_artesian_wells.pdf )  

o Examples: 

▪ Uncontrolled artesian flow if aquitard is breached. 

▪ Development of a sink hole if artesian flow is left unattended or site 
worker 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. 

▪ Barge drilling risks (if applicable). 

▪ Etc. 

1.4 Table 1 summarizes the proposed drilling program with anticipated depth, location, 
and decommissioning plan. The proposed borehole locations are shown on [e.g. Figure 
1]. 

 
Table 1: Example table of proposed borehole details  

Borehole 
Name 

Location Planned Depth Decommission Plan 

 
 

  [e.g. decommission, 
install standpipe, etc] 

2 PRE-DRILLING REQUIREMENTS 

http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/flowing_artesian_wells.pdf
http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/flowing_artesian_wells.pdf


 

2.1 The following must be established prior to drilling commencement: 

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

o (http://www.bclaws.ca/Recon/document/ID/freeside/11_299_2004) 

• WorkSafe BC program  

o List site specific H&S requirements, special considerations (e.g., life jackets 
worn at all times if drilling on barge). 

• Permit Requirements:  

o e.g. Town of Gibsons Development Permit, Ministry of Environment, 
Department of Ocean and Fisheries, if applicable 

• Driller certification:  

o List training courses for the drillers that will be conducting the subject 
drilling program are attached (include in appendix). 

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

o Provide statement 

• Casing handling and running procedures:  

o To be provided by the drilling contractor. May be included in appendix 

• Certificate of Insurance and WorkSafe BC letter are attached  

o Include in appendix. 

• Drill rig specifications are attached  

o Include in appendix. 

• Additional pre-drilling requirements:  

o Refer to BC MoE Flowing Artesian Wells document. May be included in 
appendix. 

http://www.bclaws.ca/Recon/document/ID/freeside/11_299_2004


 

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: 

 
o Provide procedures, e.g.:  

▪ Drilling contractor to contact prime consultant in change the day 
before mobilization to site to confirm site and drill is ready. If drilling 
with a barge, confirm barge location and condition. 

▪ Move in and rig up drilling rig and auxiliary equipment on site (or onto 
the barge if applicable). Prior to initiating drilling, carry out detailed 
rig inspection and report any unsafe conditions to prime consultant. 

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

▪ Certified driller to be onsite at all times during drilling. 

4 GENERAL DRILLING PROCEDURES 

4.1 Roles and responsibilities: 

o Describe roles and responsibilities of all personnel on site 

4.2 Methodology of data and sample collection:  

o Describe roles and responsibilities of all personal on site. For example: 

▪ Prime field consultant and Town’s hydrogeology consultant to be onsite 
to collect formation cutting samples every (XX) m from surface. 
Formation cuttings samples to be collected and retained every (XX) m 
in the zone of interest for each well. 

▪ Additional data collection during drilling (e.g. standard penetration 
tests, electrical conductivity, groundwater levels or pressures, artesian 
flow rates, airlift rates etc.]  

4.3 Drilling Details 

4.3.1 Borehole #### 

o Provide details on each proposed borehole, e.g.: 

▪ Borehole will be drilled vertically to approximately (XX) m and logged 
by the prime field consultant.  The actual total depth of borehole will be 
finalized in the field based on subsurface conditions, cutting samples 
and geophysical logs (if applicable). 



 

▪ Drilling contractor to drill and install the (XX)-inch surface casing 
conductor to the top of the aquitard, approximately (XX) m below 
ground (based on nearest drilled borehole or well record). 

▪ Drilling contractor to drill and install (XX)-inch production casing by 
telescoping through surface casing. 

▪ Fit conductor with annular diverter over surface casing in order to 
control artesian flow. 

▪ Drilling rate should be sufficiently slow to allow for the collection of 
core samples by prime field consultant. 

▪ Prime field consultant to complete geological logging, various 
geotechnical measurements (pressure, flow, salinity, etc…). 

▪ Town’s hydrogeology consultant to observe process and assist 
wherever possible. 

▪ Measure water levels and electrical conductivity between drill runs. 

▪ 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 or completed as a 
monitoring well (piezometer), as described below. 

o Refer to BC MoE Flowing Artesian Wells document for guidance. 

o Must provide details describing control  

4.3.2 Monitoring Well / Piezometer Installation Details (If Required) 

o Refer to BC MoE Flowing Artesian Wells document for guidance. 

o Explain in detail how the well will be completed and sealed to ensure no leakage 
through well cap, annular space or surface casing. 

o Include details including: materials to be provided on site (pvc, screens, 
pressure gauge, barite, bentonite, cement, etc.), anticipated grout or cement 
mixtures to be used, well head completion details. 

o Include how the well will be verified and monitored to ensure it remains sealed.  

4.3.3 Borehole Abandonment Program (Artesian Flowing Well Bore) 

o Describe all planned abandonment details including: maintaining control of 
artesian flow, grout mixture to be used. 

o Method of placing grout/cement into borehole (pressure grouting, tremie line 
system etc.) 

o Confirm that cement/grout has set and sealed before moving off of location. 

o If borehole drilled in foreshore, final abandonment to be completed by cutting 
of the casing at the seabed so as not to create a navigation hazard. 



 

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

o Describe all planned abandonment details including grout mixture or 
bentonite to be used. 

o Method of placing grout/cement into borehole (pressure grouting, tremie line 
system etc.) 

o Confirm that grout or bentonite has set and sealed before moving off of 
location. 

o If borehole drilled in foreshore, final abandonment to be completed by cutting 
of the casing at the seabed so as not to create a navigation hazard. 

5 FIELD PACKAGE  

• The following documents are attached: 

o Proposed borehole/well location plan 

o Site specific Health and Safety Plan  

o Drilling Contractor Materials (procedures, rig equipment and operation) 

o Permits 

o Utility clearances 

o BC MoE Flowing Artesian Well Document  

o Any other relative documentation. 

o Other relative documentation. 



GEOPACIFIC 
VANCOUVER KAMLOOPS CALGARY  

P 604.439.0922 
F 604.439.9189 

geopacific.ca 
1779 W 75th Ave. 

Vancouver, B.C. Canada V6P 6P2 

November 13, 2018 
File: 15620 

Dp-wig - it 

Truth i Developments Ltd. 
505 — 633 Kinghorne Mews 
Vancouver, B.C. 
V6Z 3H4 

Attention: Enrico Gay 

Re: Geotechnical Confirmation - Proposed Residential Development 
Lot 20 South Fletcher Road, Gibsons, B.C. 

This letter is to confirm that the results of our geotechnical investigation as presented in the "Geoteclmical 
Investigation Report — Proposed Residential Development, Lot 20 South Fletcher Road, Gibsons, BC" 
dated December 1st, 2017 are considered valid and applicable for the proposed development. 

We trust the above statements satisfy your requirements at this time. However, do not hesitate to contact us 
if you should require any clarification or additional details. 

For: 
GeoPasificSonsultant Ltd. 

M. LETAVAY 
BRmski 

oLume, 
sy• 

\ / NOV 1 4 201 

Marian Letavay, M.Sc., P.Eng. 
Senior Project Engineer 

Reviewed by: 

Roberto Avendano, B.Eng., P.Eng. 
Project Engineer 

CONSULTING GEOTECHNICAL ENGINEERS 


























	S.Fletcher Rd Phase 1 Aquifer Assessment_Waterline_June 2017.pdf
	1.0 INTRODUCTION
	1.1 Background
	1.2 Scope of Work

	2.0 METHODOLOGY
	2.1 Desktop Review
	2.2 EWS Geodatabase and Conceptual Hydrogeological Model

	3.0 RESULTS AND DISCUISSION
	3.1 Study Area and Land Use
	3.2 Topography and Drainage
	3.3 Geology
	3.4 Hydrogeology and Groundwater Flow

	4.0 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
	5.0 CERTIFICATION
	FIGURES
	ATTACHMENT A: Gibsons Aquifer DPA9
	ATTACHMENT B: Survey of Lot 20 S.Fletcher Rd
	ATTACHMENT C: Drilling Procedures 

	Letter_Geopacific_ Nov 14 2018.pdf
	Page 1

	signed permit.pdf
	Page 1
	Page 2
	Page 3
	Page 4




