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 1. Introduction 

The Back River Project (the Project) is a gold project owned by Sabina Gold & Silver Corp. (Sabina) within 
the West Kitikmeot region of south-western Nunavut. It is situated approximately 400 kilometres (km) 
southwest of Cambridge Bay, 95 km southeast of the southern end of Bathurst Inlet, and 520 km northeast 
of Yellowknife, Northwest Territories. The Project is located predominantly within the Queen Maud Gulf 
Watershed (Nunavut Water Regulations, Schedule 4). 

The Project is comprised of two main areas with interconnecting winter ice roads: Goose Property and 
the Marine Laydown Area (MLA) situated along the western shore of southern Bathurst Inlet. The majority 
of annual resupply will be completed using the MLA, and an approximately 160 km long winter ice road 
will interconnect these sites.  

1.1 PURPOSE OF THE REPORT 

This report is intended to present the design basis and considerations, engineering design and drawings 
related to the Goose Plant site pond facilities that will be installed for the Back River Project. 

In accordance with Sabina’s Type A Water Licence (No. 2AM-BRP1831) Schedule D, Item 1, Sabina shall 
submit to the Nunavut Water Board (the Board) for review, within ninety (90) days of completion of each 
facility designed to contain, withhold, divert or retain Water and Wastes during the construction phase, 
a Construction Summary Report prepared by a qualified Engineer(s) in accordance with Schedule D, Item 
1. As required by the Water Licence, this report contains the final design and construction drawings, a 
summary of construction activities including photographic recorded before, during and after 
construction. The as-built drawings, detailed explanation of field decision to reflect any deviations from 
the original construction drawings/plans and how such deviations may affect performance of engineered 
structures, a discussion of the mitigation measures implemented during construction and its effectiveness 
are also presented. 
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2. Construction Summary 

The containment facility design complies with the Water Management Plan for the Back River Project, 
which governs the design of such facilities.  Additionally, the facility complies with the latest editions of 
the Codes and Standards relating to this project (Federal, Territorial, Municipal, NBCC, NFCC, CEC, CSA, 
NFPA, and API) as well as the directives of the authorities having jurisdiction over this project.  Specific 
codes and standards as: Canadian Council of Ministers of Environment (CCME), R-125-95 NWT and Nunavut 
Mine Health and Safety Regulations (Mine Health and Safety Act) shall apply. 

2.1 SITE LOCATION PLAN 

Sabina Gold & Silver Corp. is developing the Back River Project in the Kitikmeot Region of Nunavut. The 
Marine Laydown Area (MLA) is located on Inuit Owned Land (IOL), approximately 160km north of the 
Goose Property Area.  

 
Figure 1. MLA Fuel Farm Site Overview 
 

2.2 FUEL TANK SIZE 

The tank capacity is 10 M liters. The tank is approximately 12.2 m tall and 33.5 m in diameter.  Tank 
asbuilt drawings can be found in Appendix A. 

2.3 TANK FOUNDATIONS DESIGN 

The tank foundation consists of a pad with a minimum 1000 mm thickness, which is underlain by 
competent bedrock.  A 1000 mm shoulder is provided around the perimeter of the tank which slopes 
away at 1V:2H. Tank foundation and berm drawings can be found in Appendix A. 
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2.4 BERMS DESIGN 

The containment area provided is designed to retain accidental spillage of the fuel product.  the berms 
and base are made impervious using an HDPE liner. The berms and base are then constructed using site-
available granular material.  

The berms are approximately 4 m higher than the interior contained area and are 3 m wide at crest 
height.  The berm slopes are 1V:2H.  The berm drawings can be found in Appendix A. 

2.5 SECONDARY CONTAINMENT CAPACITY 

The required capacity of the fuel farm containment was calculated based on the National Fire Code 
of Canada (NFCC) and the Canadian Council of Ministers of Environment (CCME). The containment 
area/berm drawings can be found in Appendix A. 

2.6 SECONDARY CONTAINMENT IMPERVIOUSNESS 

As per NFCC requirements, the base and walls of the fuel farm is designed and constructed to withstand 
the full hydrostatic head and provide a permeability of not more than 10-6 cm/s for flammable liquids or 
combustible liquids contained in the storage tank.  The HDPE membrane, as constructed, provides 
adequate imperviousness 

2.7 SECONDARY CONTAINMENT DRAINAGE 

The finished grade of the secondary containment is sloped away from the tanks to drain the runoff water. 
The bottom of the berms surface is built with slopes that will allow accidental spills to be 
concentrated at a low point. A drainage basin located at the low point allows the recovery by pumping 
accumulations of rainwater and accidental spills.  

2.8 DRAWINGS AND PHOTOGRAPHS 

Fuel farm tank and containment final design and construction drawings are available in the Appendices. 

3. Field Decisions

3.1 EQUIPMENT AND CONTROLS 

This section describes the criteria, methods, data, analysis and specifications used to design the primary 
pond facility. 

3.2 PIPING 

The pond facility is designed for a 24 hour total rainfall volume and 100 year return period.  Catchment 
areas are calculated based on the final anticipated grading design and surrounding topography. 

The emergency discharge pond is additionally designed to be fully lined with excess capacity available 
to redirect material (saline water, tailings, etc) as needed in emergency situations. 

Piping between filling and distributing container and the fuel tank respect the point to point design. 
Please refer to the P&ID SBR6-73-P-IS0-0001_RB) for the final design. For interim loading and  
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unloading of the system, a piping design was considered ( SBR6-73-P-IS0-0001_RB). The final design 
of the piping distribution will be done by end of 2022 and not planned at this point of time.  
 

4. Mitigation Measures 

Quarrying activities to build the berm and the containment were not near fish bearing water. During the 
fuel storage tank and containment facilities construction, no sediment was released in water from 
construction areas and no water was used to manage dust emissions during construction activity. 

5. Construction Monitoring and Inspection Test Plan 

5.1 MEMBRANE 

 The manufacture and supply of the liner system for the fuel farm comply with ASTM standard. The 
manufacturer provided a certification stating that the material proposed has physical properties that 
meet the required values. All floor areas, berms and key trenches were inspected and deemed acceptable 
prior to placing geotextile protection. All wedge and extrusion welders were qualified daily prior to any 
liner placement.    

• SBR7A&A-73-G-IR-0001-MLA- Tank Farm 73-TK-01 -HDPE Liner Install report 
• SBR7A&A-73-G-IR-0002 - MLA- Tank Farm 73-TK-01 -HDPE Liner Install report Fuel pad 

5.2 TANK WELD 

During the tank construction, a testing protocol was followed based on the construction team procedure. 
This procedure ensure that the tank meets API Standard 650. In it, the contractor registers welder’s 
qualifications, confirm construction material quality and outline is testing procedure. The results from 
weld tests are also registered. Testing on weld took place during the whole construction process.  

Weld maps have been provided in the following drawings included in the Appendix  

•  SBR7GEM-73-S-PLN-0004-Shell  weld map & Radiograph test map 
•  SBR7GEM-73-S-PLN-0001-Floor Plate Layout and weld map 
•  SBR7GEM-73-S- IR-0002 Sabina 2019 X-ray Reports.pdf 
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Appendix A - Engineering Drawings List   

The following list of drawings covers the technical requirements for this package. 

 

 
 
  

Drawing Number and Title Rev 
SBR7GEM-73-S-DET-0001-General Tank details.pdf 1 
SBR7GEM-73-S-DET-0002-General Tank details_ pdf 1 
SBR7GEM-73-S-ELV-0001-General Tank Elevation.pdf 1 
SBR7GEM-73-S-PLN-0001-Floor Plate Layout and weld map_ pdf 1 
SBR7GEM-73-S-PLN-0002-Roof and Nozzle plan_.pdf 1 
SBR7GEM-73-S-PLN-0003-Roof plate Layout and Weld Map_.pdf 1 
SBR7GEM-73-S-PLN-0004-Shell weld map & Radiograph test map_.pdf 1 
SBR7SBB-7R-P-ISO-0001 -MLA Tank 73-TK-01 – Piping ISO Drawing  0 
SBR7GEM-73-S- IR-0002 Sabina 2019 X-ray Reports.pdf  0 
SBR7A&A-73-G-IR-0001-MLA- Tank Farm 73-TK-01 -HDPE Liner Install report 0 
SBR7A&A-73-G-IR-0002 - MLA- Tank Farm 73-TK-01 -HDPE Liner Install report Fuel pad 0 

https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-DET-0001-General%20Tank%20details_53-TK-01%20%26%2073-TK-01_SAB110-2018-3-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-DET-0002-General%20Tank%20details_%2053-TK-01%20%26%2073-TK-01_SAB110-2018-4-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-ELV-0001-General%20Tank%20Elevation%2053-TK-01%20%26%2073-TK-01_SAB110-2018-1-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-PLN-0001-Floor%20Plate%20Layout%20and%20weld%20map_%2053-TK-01%20%26%2073-TK-01_SAB110-2018-5-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-PLN-0002-Roof%20and%20Nozzle%20plan_%2053-TK-01%20%26%2073-TK-01_SAB110-2018-2-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-PLN-0003-Roof%20plate%20Layout%20and%20Weld%20Map_53-TK-01%20%26%2073-TK-01_SAB110-2018-6-1.pdf
https://sabinagoldsilver.sharepoint.com/sites/BackRiverDocumentControl/WorkingDocuments/Organizations/CGT/Transmittals/2021-11-04%20Issued%20for%20bidding/SBR7GEM-73-S-PLN-0004-Shell%20weld%20map%20%26%20Radiograph%20test%20map_%2053-TK-01%20%26%2073-TK-01_SAB110-2018-7-1.pdf
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Owner: Owner: Sabina Gold & Silver Corp.  
Name: MLA Bulk storage Area Construction Report   
Doc No: SBR7SBB-73-C-RPT-0001 
 Appendix B – Construction pictures   

 



Tank Pad – Coarse Rock lift 1 packed 6 

Appendix B – Construction pictures ( Tank Pad)

Tank Pad – Coarse lift 
2IMG_20190709_150305 

Tank Pad – Final lift IMG_20190731_094839Tank Pad – Sand Lift 4-
IMG_20190723_165113 



Elevation view 1 : 10 ML tank installed at the 
MLA

Appendix B – Construction pictures ( Tank Construction) 

Elevation view, prior to construction of the 
containment berm

Elevation view 2 : 10 ML litre tank installed at 
the MLA

Elevation view  : Tank Plates being installed



15-20cm lifts compacted 4 passes Fill material dump piles ready to be spread

Fill being spread Containment floor being raised in lifts

Appendix B – Construction pictures 



Fill being spread Fill being dumped in an even distribution method

Appendix B – Construction pictures 
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Looking at SW berm, packer on NE 
berm packing

Laying liner on SE side while 
beginning to place small 

aggregates on NE side floor

Geo and liner on SW berm Top of NE Berm packed and keyed

Ap
pe

nd
ix

 B
 –

Co
ns

tr
uc

ti
on

 p
ic

tu
re

s 



Ge
o 

&
 li

ne
r o

n 
SW

 b
er

m
Ge

o 
&

 L
in

er
 o

n 
SW

 b
er

m
, s

ki
d-

st
ee

r 
pl

ac
in

g 
fil

l o
n 

ke
y 

to
 h

ol
d 

lin
er

 in
 

pl
ac

e

Ap
pe

nd
ix

 B
 –

Co
ns

tr
uc

ti
on

 p
ic

tu
re

s 



P
:
\
0

1
_

S
I
T

E
S

\
B

a
c
k
 
R

i
v
e

r
\
!
0

4
0

_
A

u
t
o

C
A

D
\
M

a
r
i
n

e
 
L

a
y
d

o
w

n
 
A

r
e

a
\
A

s
B

u
i
l
t
\
M

L
A

 
T

a
n

k
 
F

a
r
m

\
R

e
v
 
A

B
1

\
1

C
S

0
2

0
.
0

2
0

 
-
 
C

o
v
e

r
.
d

w
g

consulting

Drawing Number Drawing Title

Issue Date Revision

MLA-QTF-100 Fuel Tank Farm - General Arrangement As-Constructed 2021/12/17 AC-1

MLA-QTF-101 Plan Layout - Final Arrangement As-Constructed 2021/12/17 AC-1

MLA-QTF-102 Phase 1 Foundation Preparation Plan - Base Pad Issued for Construction 7/22/2021 1

MLA-QTF-103 Phase 1 Containment Berm Plan Issued for Construction 7/22/2021 1

MLA-QTF-104 Phase 1 Liner Subgrade Plan As-Constructed 2021/12/17 AC-1

MLA-QTF-105 Phase 1 Final Layout As-Constructed 2021/12/17 AC-1

MLA-QTF-300 Cross Sections As-Constructed 2021/12/17 AC-1

MLA-QTF-301 Cross Sections As-Constructed 2021/12/17 AC-1

MLA-QTF-400 Phase 1 Details Issued for Construction 7/22/2021 1

Sabina Gold & Silver Corp.

Back River - Marine Laydown Area

Quarry Tank Farm (Phase 1)

NOTES

Context for "As Constructed" Drawing Set:

SRK was on site in 2019 and inspected the foundation below the first constructed MLA tank only.

SRK was not on site for any of the other tank farm construction and earthworks at the MLA in 2020 and

2021. SRK was al not involved in any of the on site quality control (QC) or quality assurance (QA) activities

associated with this tank farm (beyond confirmation of bedrock below the first tank). It is SRK's

understanding that all of the available as-built data was collected by Sub-Arctic survey under the guidance

and supervision of Sabina Gold & Silver Corporation (Sabina). These 'as-constructed' drawings have been

prepared based solely on the available information provided from Sabina to SRK.

The 'as-constructed' survey information shown in the drawing was provided to SRK via Sabina's SharePoint

on 2021/11/10. None of this information has been visually verified in the field by SRK at this time. It is

recommended that a professional geotechnical engineer licensed in Nunavut / Northwest Territories visit

the MLA tank farm and complete a site inspection in the snow free months of 2022 (i.e. summer 2022) to

confirm the layouts shown in these 'as-constructed' drawings, and to make any observations and comments

beyond what is shown or presented in these drawings. Specifically, any comments on technical, operation

or maintenance items that may not be apparent in the provided as-constructed information would be

suggested to be focused on as part of this 2022 inspection.
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DATENO.
APP'DCHK'D

DESCRIPTION DATENO.
APP'DCHK'D

DESCRIPTION

As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/17

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Fuel Tank Farm

General Arrangement

MLA-QTF-100 AC-1

LEGEND

NOTES

REFERENCES

- - - - - - - -  - - - - - - 0 Issued for Review DG JBK June2020

Explosive Storage Berm

Freight Storage Pad

Camp Pad

Bathurst Inlet

Laydown Pad

As-Constructed Infrastructure

Phase 1 Fuel Tank Farm Area

IFC Phase 2 Fuel Tank Farm Area

1. Regional topographic contour data for the terrain model was provided by the Owner

(Sabina) and is based on available LiDAR information and August 2018 as-built information

that was provided by site survey.

2. Contour intervals are shown at 1.0m on this figure.

3. Construction is expected to be in accordance with the latest site Technical Specifications -

with any variations approved and documented by the Engineer. See the issued "Earthworks

and Geotechnical Engineering - Back River Gold Project, Nunavut, Canada" document for

additional details.

4. These works must be executed in accordance with the standard Sabina health and safety,

and environmental standards and protocols. it is the Contractors responsibility to familiarize

themselves with these documents.

5. The Contractor and Construction Manager shall familiarize themselves with all appropriate

Licenses and / or Permits pertaining to the execution of the Works.

6. The scope of work for this drawing package specifically is focused on the earthwork

components of the MLA Tank Farm only (no other pads or roads) and excludes all electrical

and mechanical elements. 2018 as-built information for pads and roads shown on this

figure (not updated).

7. All dimensions are in meters unless otherwise stated.

8. Notes on this drawing apply to all other drawings in this issue / package.

9. SRK was onsite in 2019 and inspected only the foundation below the first constructed tank.

SRK was not on site for any of the other tank farm construction and earthworks at the MLA

in 2020 and 2021. SRK was also not involved in any of the on site quality control (QC) or

quality assurance (QA) activities with this tank farm (beyond confirmation of bedrock below

the first tank). It is SRK's understanding that all of the available as-built data was collected

by Sub-Arctic survey under the guidance and supervision of Sabina Gold & Silver

Corporation (Sabina). These 'as-constructed' drawings have been prepared based solely on

the available information provided from Sabina to SRK.

The 'as-constructed' survey information shown in the drawings was provided to SRK via

Sabina's SharePoint on 2021/11/10. None of this information has been visually verified in

the field by SRK at this time. It is recommended that a professional geotechnical engineer

licensed in Nunavut / Northwest Territories visit the MLA tank farm and complete a site

inspection in the snow free months of 2022 (i.e. summer 2022) to confirm the layouts shown

in these 'as-constructed' drawings, and to make any observations and comments beyond

what is shown or presented in these drawings. Specifically, any comments on technical,

operation or maintenance items that may not be apparent in the provided as-built

information would be suggested to be focused on as part of this 2022 inspection.

1. NAD83 UTM Zone 13.

2. Base topographic contours generated from data provided by Sabina Gold and Silver Corp.

File name: 'bathurst_inlet_1m_dem_tile26 to tile38.xyz', dated 2012-20-13.

3. Available bathymetric data (blue contours) provided by Sabina on 2018-04-19. File name:

'BathymetryBathurst.dwg'. This data set was collected by ERM (formerly Rescan).

4. As-Built Shoreline Pad survey provided by Sabina. File name: 'Site 180818MLA Jetty.dwg'

dated 2018-08-18.

5. As-built Quarry survey provided by Sabina. File name: 'CAB180818 Quarry.dwg' dated

2018-08-18.

6. As-built data for existing earthworks (pads and roads) provided by Sabina May 8, 2019. File

name: 'Site 180818MLA Status map.dwg' dated 2018-08-18.

7. As-constructed data for MLA Quarry Tank Farm Phase 1 provided by Sabina November 10,

2021. File names: '80701 AUG16 tank farm asbuilt BOYD.csv', '80701 AUG24 Tank

Farm.csv', '80701 AUG25 BOYD.csv', ' 80701 AUG26 BOYD.csv', '80701  Tank Farm

Gravels 27aug21.dxf', 'HDPE Layer and Outside wall 20aug21.dxf', '80701 TANK FARM

LINER 25AUG21.dxf'

Existing Fuel Tank Pad

See MLA-QTF-101

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/17

See Note 6

Only Phase 1 constructed,

as of December 2021
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DATENO.
APP'DCHK'D

DESCRIPTION DATENO.
APP'DCHK'D

DESCRIPTION

As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/17

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Plan Layout - Final Arrangement

MLA-QTF-101 AC-1

- - - - - - - -  - - - - - -

LEGEND

NOTES

REFERENCES

As-Constructed Infrastructure

Phase 1 Fuel Tank Farm Area

IFC Phase 2 Fuel Tank Farm Area

1. Contour interval is shown at 1.0m on this figure.

2.  The MLA Fuel Tank Farm is to be constructed on a thin graded engineered fill pad that is

constructed immediately over an intact bedrock surface. Generally, this foundation pad should

be sloping from the Southeast to the Northwest to help promote better drainage of surface

water.

3. The grounding of the tanks will be designed and installed by Others.

4. All tanks will only be operational once the appropriately regulatory approvals have been put in

place.

5. The owner will install appropriate signage and barricades to prevent vehicle access within the

secondary containment area (bunded area) other than access directly on the access / fuel

transfer ramp.

6. The MLA Fuel Tank Farm design (including tank spacing and containment volume) is based

on and meets the standards from the Canadian Council of Ministers of Environment (CCME),

National Fire Code of Canada (2015) and the Sabina Gold and Silver Corporation

Environmental Standards.

7. All drawings should be read in conjunction with the latest Technical Specifications document,

"Technical Specifications Earthworks and Geotechnical Engineering - Back River Gold

Project, Nunavut, Canada - Issued for Construction'.

8. Rockfill safety measures such as rock bolts and mesh may be required pending the final

surface of the bedrock highwall. An inspection by the Engineer / an Engineer's representative

to inspect and map the quarry highwall should be completed. In consultation with the Owner,

proper safety measures can be implemented at or around the highwall. As a preliminary

measure a slight offset has been left from the top fo the containment berm (bund) crest and

the highwall to allow for a small 'catch bench' area to be formed between the lined

containment area and the highwall.

9. Before any cranes are used on site (such as within the bunded areas to place the tank steel)

calculations / checks should be completed to check that the crane loads are adequately

spread as to not negatively impact / damage the underlying HDPE liner.

10. All dimensions are in meters unless otherwise stated.

11. The north west edge of the Phase 1 berm / outside bunded are to be inspected in the field

before / during construction. If competent bedrock is encountered in this area then the berm

may be modified to better tie into this side slope (i.e. less excavation). All loose fill and broken

material should be removed from this area to create a competent base for engineered fill to be

placed upon.

12. All highwalls to be scaled before any construction activities result in that area. All highwalls to

be inspected by a rock mechanics specialist / professional so that adequate slope stabilization

measures can be suggested (such as meshing and rock bolting) if / as required.

1. NAD83 UTM Zone 13.

2. Base topographic contours generated from data provided by Sabina Gold and Silver Corp. File

name: 'bathurst_inlet_1m_dem_tile26 to tile38.xyz', dated 2012-20-13.

3. As-built Quarry survey provided by Sabina. File name: 'CAB180818 Quarry.dwg' dated

2018-08-18.

4. As-built data for existing earthworks (pads and roads) provided by Sabina May 8, 2019. File

name: 'Site 180818MLA Status map.dwg' dated 2018-08-18.

5. As-constructed data for MLA Quarry Tank Farm Phase 1 provided by Sabina November 10,

2021. File names: '80701 AUG16 tank farm asbuilt BOYD.csv', '80701 AUG24 Tank Farm.csv',

'80701 AUG25 BOYD.csv', ' 80701 AUG26 BOYD.csv', '80701  Tank Farm Gravels

27aug21.dxf', 'HDPE Layer and Outside wall 20aug21.dxf', '80701 TANK FARM LINER

25AUG21.dxf'

Phase 1

Phase 2

Sump

Sump

Existing Access Road

(See Reference 4)

See Note 11

See Note 12

0 Issued for Review DG JBK June2020

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/17

As-Constructed Information (See Reference 5)
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As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/17

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Phase 1 Liner Subgrade Plan

MLA-QTF-104 AC-1

LEGEND

NOTES

REFERENCES

- - - - - - - -  - - - - - -

LEGEND

As-Constructed Spot Elevations

As-Constructed Infrastructure

As-Constructed HDPE Liner Panels

and Seams

1. NAD83 UTM Zone 13.

2. Base topographic contours generated from data provided by Sabina Gold and Silver Corp. File

name: 'bathurst_inlet_1m_dem_tile26 to tile38.xyz', dated 2012-20-13.

3. As-built Quarry survey provided by Sabina. File name: 'CAB180818 Quarry.dwg' dated

2018-08-18.

4. As-built data for existing earthworks (pads and roads) provided by Sabina May 8, 2019. File

name: 'Site 180818MLA Status map.dwg' dated 2018-08-18.

5. As-constructed data for MLA Quarry Tank Farm Phase 1 liner provided by Sabina November

10, 2021. File name: 'HDPE Layer and Outside wall 20aug21.dxf.

Existing Access Road

(See Reference 4)

1. Contour intervals are shown at 1.0m on this figure.

2. All dimensions are in meters unless otherwise stated.

3. Proceeding with construction, as noted on this IFC drawing, is contingent on the Engineer

conducting a physical inspection of the foundation conditions to confirm that the facility will be

founded on a competent bedrock foundation as opposed to unconsolidated fill, frozen sand, or

overburden. Construction may only proceed with written approval from the Engineer.

4. Berm to be field fit along length of existing tank pad, as directed and in discussion with the

Engineer.

5. Berm along western highwall to be field fit based on site conditions and as directed by the

Engineer. An inspection of this area and documentation of the existing conditions should be

carried out before construction in this area. Berms that are tying into cleaned rock face will be

more like what is presented in Detail 4 (MLA-QTF-103). Berms that are being tied into

approved prepared ground may look more like Detail 5 (MLA-QTF-103).

6. Prepared Ground - all organics and saturated material removed.

7. Lowest elevations in liner survey data. This elevation controls the overall containment

elevation and associated 'as-constructed' containment volume.

8. The 'Existing Tank Pad' area is based on as-built survey information provided from Sabina.

Information dated June 23, 2019.

9. Liner subgrade material quality control (including particle size distribution and subgrade

suitability checks) done by Sabina / others.

10. Liner installation quality checked completed on site by A&A Technical Services.

Existing Tank Pad

(See Note 8)

Existing Quarry

As-Constructed Surface

(See Reference 3)

Liner subgrade built on top of Foundation Base Pad (MLA-QTF-102)

and Containment Berm (MLA-QTF-103)

0 Issued for Review DG JBK June2020

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/17

See Note 7

See Note 7
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DATENO.
APP'DCHK'D

DESCRIPTION DATENO.
APP'DCHK'D

DESCRIPTION

As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/17

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Phase 1 Final Layout Plan

MLA-QTF-105 AC-1

LEGEND

NOTES

REFERENCES

- - - - - - - -  - - - - - -

LEGEND

As-Constructed Infrastructure

IFC Phase 1 Fuel Tank Farm Area

As-Constructed Contours

(0.1m interval)

1. NAD83 UTM Zone 13.

2. Base topographic contours generated from data provided by Sabina Gold and Silver Corp. File

name: 'bathurst_inlet_1m_dem_tile26 to tile38.xyz', dated 2012-20-13.

3. As-built Quarry survey provided by Sabina. File name: 'CAB180818 Quarry.dwg' dated

2018-08-18.

4. As-built data for existing earthworks (pads and roads) provided by Sabina May 8, 2019. File

name: 'Site 180818MLA Status map.dwg' dated 2018-08-18.

5. As-constructed data for MLA Quarry Tank Farm Phase 1 provided by Sabina November 10,

2021. File names: '80701 AUG16 tank farm asbuilt BOYD.csv', '80701 AUG24 Tank Farm.csv',

'80701 AUG25 BOYD.csv', ' 80701 AUG26 BOYD.csv', '80701  Tank Farm Gravels

27aug21.dxf', 'HDPE Layer and Outside wall 20aug21.dxf', '80701 TANK FARM LINER

25AUG21.dxf'

Existing Access Road

(See Reference 4)

Sump

See Detail

(See Note 8)

1. Contour intervals are shown at 1.0m on this figure.

2. All dimensions are in meters unless otherwise stated.

3. Please see all notes on drawings MLA-QTF-100 to 104 for additional details. These notes

apply to all drawings.

4. Based on the available survey information, a large portion of the current Phase 1 MLA tank

farm base (specifically the area north of the 10ML tank) is below the suggested 0.6m minimum

overliner fill thickness. To protect the installed HDPE liner no vehicle traffic should result within

the bunded area of the tank farm until a minimum of 0.6m minimum of overliner material has

been placed, or confirmed in the field and surveyed to show that an adequate overliner

thickness has been achieved fro vehicle traffic.

5. As-built survey information not available at this time for the SW corner of the Phase 1 MLA

Tank Farm.

6. Liner overliner material quality control (including particle size distribution and subgrade

suitability checks) done by Sabina / others.

7. Available as-bilt information showing the SW corner of the Phase 1 tank farm as being slightly

oversteepened. Based on conversations with Sabina and provided photographs this may just

be a function of a gap in survey data (not enough survey points around this area to adequately

represent the slope in this corner).

8. HDPE sump is not shown / apparent in the as-built data.

1

400

0 Issued for Review DG JBK June2020

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/17

See Note 7

See Note 5

See Note 4

VOLUMES AND MATERIALS

As-Constructed Containment Volumes (based on provided survey information):

To elevation 49.05m (low point in liner as-built survey) = 12,106m³

To elevation 49.13m (low point in top of berm in the as-built survey) = 12,412m³

Note that the volumes above do not include any subtraction for the volume occupied by the existing

tank. The existing tank has a nominal tank base diameter of ~33.528m and a minimal tank shell

height of 12.192. Therefore there is expected to be a volume loss of about 88.3m³ per 0.1m in the

bunded area (i.e. 16.764² x π x 0.1).

Crude estimates, based on available data, for the total containment volume excluding the volume

occupied by the tank are therefore:

To elevation 49.05m (low point on the as-built survey, excluding volume occupied

by the tank) = 10,792m³

To elevation 49.13m (low point in top of berm in the as-built survey, excluding volume occupied

by the eank) = 11,242m³

-

0

.

8

%
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As-Constructed Tank Pad Excavated Quarry Base

Excavated Quarry Base

Further Excavation Required

Elev. 48.5m

Further Excavation Required

Further Excavation Required

Phase 1 Bunded Area Phase 2 Bunded Area

Phase 1 Bunded Area Phase 2 Bunded Area

Elev. 48.5m

Elev. 48.5m

Elev. 48.5m

Phase 2 Bunded Area

1%

Original Ground

Original Ground

Further Excavation Required

Further Excavation Required

See Note 3

See Detail See Detail
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DATENO.
APP'DCHK'D

DESCRIPTION DATENO.
APP'DCHK'D

DESCRIPTION

As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/16

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Cross Sections

MLA-QTF-300 AC-1

LEGEND

NOTES

- - - - - - - -  - - - - - -

          Cross Section A-A'
A

101

          Cross Section B-B'
B

101

          Cross Section C-C'
C

101

As-Constructed Survey

IFC Liner System

As-Constructed HDPE Liner System

IFC Crushed Rock

(above / below liner)

IFC Levelling Layer (transition)

IFC Rockfill (ROQ)

1. All dimensions are in meters unless

otherwise stated.

2. Proceeding with construction, as noted on

this IFC drawing, is contingent on the

Engineer conducting a physical inspection

of the foundation conditions to confirm

that the facility will be founded on a

competent bedrock foundation as

opposed to unconsolidated fill, frozen

sand, or overburden. Construction may

only proceed with written approval from

the Engineer.

3. 1.5H:1V side slopes from the existing

tank pad to be field fit. The containment

berm will also be field fit along length of

existing tank pad.

4. Survey data not available for the surface

below the fill in this area. Sabina site staff

have verbally indicated that this area has

been stripped down to 'competent' ground

before placing compacted fill over this

area.

5. Top liner anchor details unable to be

confirmed with provided survey

information.

6. One 10 million liter (ML) tank has been

constructed on site. As-built survey of the

10ML tank was not provided (focus on the

bunded area / earthworks in this drawings

set). This has been constructed. See the

August 2019 Gem Steel as-built drawings

for additional information on the

constructed Phase 1 10ML tank.

0 Issued for Review DG JBK June2020

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/16

Phase 2 Bunded Area not yet constructed
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Excavated Quarry Base

Phase 2 Bunded Area

Phase 1 Bunded Area

3.8m
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Phase 2 Bunded Area

Original Ground

See Note 3

Further Excavation Required

Further Excavation

Required

See Detail

6

400

Liner Elev. 49.3m
Liner Elev. 49.4m

See Note 4
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DATENO.
APP'DCHK'D

DESCRIPTION DATENO.
APP'DCHK'D

DESCRIPTION

As-Constructed

(Based on provided data)

JBK/JU TAH VB

RW/DG JBK

2021/12/16

Back River Project

1CS020.020

Marine Laydown Area - Quarry Tank Farm

Cross Sections

MLA-QTF-301 AC-1

- - - - - - - -  - - - - - -

          Cross Section D-D'
D

101

          Cross Section E-E'
E

101

LEGEND

NOTES

As-Constructed Survey

IFC Liner System

As-Constructed HDPE Liner System

IFC Crushed Rock

(above / below liner)

IFC Levelling Layer (transition)

IFC Rockfill (ROQ)

1. All dimensions are in meters unless

otherwise stated.

2. Proceeding with construction, as noted on

this IFC drawing, is contingent on the

Engineer conducting a physical inspection

of the foundation conditions to confirm

that the facility will be founded on a

competent bedrock foundation as

opposed to unconsolidated fill, frozen

sand, or overburden. Construction may

only proceed with written approval from

the Engineer.

3. 1.5H:1V side slopes from the existing

tank pad to be field fit. The containment

berm will also be field fit along length of

existing tank pad.

4. Top liner anchor details unable to be

confirmed with provided survey

information.

0 Issued for Review DG JBK June2020

1 Issued for Construction DG JBK 21/07/22

AC-1 As-Constructed DG JBK 21/12/16

Phase 2 Bunded Area not yet constructed
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