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Document Number Explanation
This report was issued for client review as Rev. B on March 13th, 2018 under the following 
document number: H352034-1000-229-230-0005. Subsequently, there are 2 additional 
boreholes drilled at each of the three proposed bridges at KM 16, KM 71, and KM 102 in 
addition to the 3 boreholes drilled for the proposed bridge at KM 86 presented in revision 1. As 
a result of this additional information, the document number was revised to H353004-10000-
229-230-0005. Although the current project number (H353004) was used to report the new 
data (borehole reports, test reports, etc.), the former project number (H352034) is still shown 
on the borehole reports/data sheets from previous investigations. 
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DISCLAIMER

This Report has been prepared by Hatch Ltd. (“Hatch”) for the sole and exclusive benefit of 
Baffinland Iron Mines Corporation (the “Client”) for the sole purpose of assisting the Client to 
identify potential options to increase production from the Mary River mine, and may not be 
provided to, used or relied upon by any other party without the prior written consent of Hatch. 

Any use of this report by the Client is subject to the terms and conditions provided in the 
ArcelorMittal General Service Agreement, dated November 14, 2014, including the limitations on 
liability set out therein. Without limiting the foregoing, Hatch explicitly disclaims all responsibility 
for losses, claims, expenses or damages, if any, suffered by a third party as a result of any reliance 
on this Report, including for any decisions made or actions made by such a third party and based 
on this Report (“Claims”), and such third party’s use or review of the Report shall constitute its 
agreement to waive all such Claims and release Hatch in respect thereof.  

This report is meant to be read, and sections should not be read or relied upon out of context. 
While it is believed that the information contained herein is reliable under the conditions and 
subject to the limitations set forth herein, this Report is based in part on information not within the 
control of Hatch and Hatch therefore cannot and does not guarantee the accuracy of such 
information based in whole or in part on information not within the control of Hatch. The comments 
in it reflect Hatch’s professional judgment in light of the information available to it at the time of 
preparation.

This report contains the expression of the professional opinion of Hatch exercising reasonable 
care, skill and judgment and based upon information available at the time of preparation. Hatch 
has conducted this investigation in accordance with the methodology outlined herein. It is 
important to note that the methods of evaluation employed, while aimed at minimizing the risk of 
unidentified problems, cannot guarantee their absence. The quality of the information, 
conclusions and estimates contained herein is consistent with the intended level of accuracy as 
set out in this report, as well as the circumstances and constraints under which this report was 
prepared. 

 

Client’s Signature: 

Name: 

Title: 

Date: 
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1. Introduction
Baffinland Iron Mines Corporation (BIM) currently operates the Mary River iron ore mine in 
Nunavut, Canada. BIM plans to increase the production to 12 Mtpa, shipping the output 
through Milne Port. This will be achieved by upgrading the mine fleet, constructing an 
approximately 110 km long rail line from the mine site to the port, building a new crushing and 
screening facility at the port, construction of larger ore stockpiles and building a second ore 
dock for ship loading. 

Hatch Ltd. (Hatch) was retained by BIM to conduct geotechnical drilling investigations for the 
design of a railway alignment spanning from Milne Port to the Mine Site. The drilling program 
included three phases; the first phase was executed from September 28 to December 14, 
2016, the second phase was executed between April 9, 2017 and May 2, 2017, and the third 
phase was executed between March 2, 2018 and April 19, 2018. 

This report presents (i) sonic borehole data including the visual observations and laboratory 
test results for particle size distribution and soil behaviour type and (ii) geophysics data 
including ground-penetrating radar and refractive seismic lines. In addition, sample 
photographs are appended providing visual records of soil cores. 

1.1 Previous Investigations
Geotechnical investigation programs have previously been conducted at the Mary River mine 
site, Steensby Inlet port structure, the Milne Inlet port site, the Tote Road from the mine site 
to Milne Port site, along a proposed southern railway alignment from Mary River and 
Steensby Inlet, as well as offshore investigations at Milne Port. 

These previous programs were conducted in 2006, 2007, and 2008 by Knight Piésold 
Consulting Ltd. (Knight Piésold), in 2010 by AMEC Earth and Environmental (AMEC), and in 
2011 and 2013 by Hatch. Select information from those investigations has been incorporated 
in this report. 

1.2 Local Topology and Geology
The approximately 110 km proposed rail line starts at Milne Port (Km 0) and passes through 
approximately 20 km of Precambrian bedrock terrain, glaciofluvial sand and gravel terraces. 
Further south, the rail alignment spans across a relatively flat lying ground comprising fine 
grained glacial till veneer overlying Paleozoic rocks mainly dolomitic limestone units for 
approximately 60 km. The final stretch of the rail alignment traverses glaciolacustrine and 
glaciofluvial plains, terraces, eskers and bedrock outcrops ranging from granitic gneiss to 
sedimentary rocks. For detailed maps showing the geology along the rail alignment please 
refer to the Site Assessment of North Railway Alignment Report (H352034-1000-220-068-
0001). 
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2. Geotechnical Investigation
2.1 General

The drilling supervision, field core logging and sampling associated with the railway drilling 
program was carried out by Hatch. Boart Longyear Ltd. (Boart Longyear) was selected as the 
drilling contractor. The field program was divided into three phases, the first phase (2016 
investigation) was executed from September 28 to December 14, 2016, the second phase 
(2017 investigation) was executed between April 9 to May 2, 2017, and the third phase (2018 
investigation) was executed between March 2, 2018 and April 19, 2018. 

A total of 98 boreholes were drilled during the 2016 geotechnical investigation program, 
ranging from a depth of 1.5 m to 30 m. There were 81 boreholes drilled along the proposed 
rail alignment, 12 boreholes drilled at the proposed bridge abutments, and 5 boreholes drilled 
at the proposed quarry locations. These boreholes excluded the ones associated with Milne 
Port infrastructure. 

A total of 14 boreholes were drilled during the early 2017 geotechnical investigation program 
ranging from a depth of 4.6 m to 25.9 m. Out of these 14 boreholes, 12 boreholes were drilled 
along the proposed rail alignment, and 2 boreholes were drilled at the proposed bridge 
abutments. 

A total of 3 additional boreholes (BH17-BR86-1, -2, -3) were drilled at the Bridge at Km 86 
location during the late 2017 geotechnical investigation program. The boreholes were drilled 
to a final depth of 39.6 m each. 

A total of 6 boreholes were drilled during the 2018 geotechnical investigation program at 
three proposed bridge abutment locations, excluding boreholes associated with Milne Port 
Infrastructure. The depths of the boreholes ranged from 11.5 m to 32.5 m. 

These boreholes provide data regarding overburden depth, soil type, ground ice and type of 
bedrock. Approximately 600 samples were collected on site and shipped to the Hatch 
geotechnical laboratory in Niagara Falls. Representative samples were selected for further 
laboratory testing. 

As part of the 2017 and 2018 drilling program, geophysics work was undertaken along the rail 
alignment which included refractive seismic surveys and ground-penetrating radar. The 
geophysics work was undertaken by GPR Geophysics Inc. (GPR Inc.) while field supervision 
was provided by Hatch. 

The focus of this report is the rail alignment portion of the investigation, which includes the 
boreholes that were drilled along the rail alignment, the bridge abutments and proposed 
quarry sites, and results from the geophysics surveys that were performed along the rail 
alignment.  
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2.2 Borehole Locations
A summary of the as-drilled borehole locations for the rail alignment, bridge abutments and 
potential quarries is presented in Table 2-1 through Table 2-3. All coordinates are located 
within Zone 17 of the Universal Transverse Mercator (UTM) Grid. The coordinates were 
recorded using a hand-held GPS unit. The horizontal datum for this project is the North 
American Datum 1983 (NAD 83). 

The prefix BH represents Borehole, while 16, 17 and 18 refers to 2016, 2017, and 2018, the 
year of the investigation. The first letter following the dash symbol (-) categorizes the 
borehole location as Rail in Fill Sections (R), Rail in Cut sections (C), Bridge Abutment (B) or 
Quarry (Q). 

The borehole locations are provided on the Borehole Location Plan, provided in Appendix A. 

Table 2-1: Rail Alignment Borehole Locations

Borehole Number Easting (m) Northing (m) Depth (m)
BH16-R003 504,513 7,975,552 5.5 
BH16-R004 507,259 7,970,638 4.5 
BH16-R005 509,249 7,968,499 4.5 
BH16-R006 508,438 7,969,804 2.9 
BH16-R007 510,940 7,967,349 4.5 
BH16-R008 512,763 7,966,604 4.5 
BH16-R009 514,366 7,965,535 4.5
BH16-R010 515,332 7,963,810 4.5 
BH16-R011 516,719 7,962,461 4.0 
BH16-R012 516,716 7,962,464 4.0 
BH16-R013 518,856 7,959,178 4.0 
BH16-R014 519,701 7,957,349 4.5 
BH16-R015 520,756 7,955,701 4.5 
BH16-R016 521,588 7,953,865 4.5 
BH16-R017 521,737 7,952,929 4.5 
BH16-R018 521,854 7,951,940 4.5 
BH16-R019 521,994 7,950,962 4.5
BH16-R020 521,842 7,949,969 4.5 
BH16-R021 521,784 7,948,976 4.5 
BH16-R022 522,305 7,948,153 4.5 
BH16-R023 522,505 7,947,177 4.0 
BH16-R024 522,558 7,946,129 4.5 
BH16-R025 522,989 7,945,094 4.5 
BH16-R026 523,165 7,944,366 4.5 
BH16-R027 523,442 7,942,265 4.5 
BH16-R028 524,061 7,940,538 3.6 
BH16-R029 525,062 7,938,851 3.0
BH16-R030 525,291 7,937,897 3.6 
BH16-R032 525,991 7,936,109 2.7 
BH16-R033 526,653 7,935,439 4.2 
BH16-R034 527,056 7,933,500 4.5 
BH16-R035 527,423 7,932,310 4.5 
BH16-R036 527,210 7,931,660 4.5 
BH16-R037 527,873 7,929,786 4.5 
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Borehole Number Easting (m) Northing (m) Depth (m)
BH16-R038 528,501 7,928,421 4.5 
BH16-R039 528,666 7,927,955 4.5 
BH16-R040 528,686 7,927,755 4.5 
BH16-R041 528,605 7,927,754 1.5 
BH16-R042 528,517 7,927,713 4.5 
BH16-R043 528,428 7,927,675 9.0 
BH16-R044 528,736 7,926,992 4.5 
BH16-R045 528,961 7,926,756 4.5 
BH16-R046 529,065 7,926,599 4.6 
BH16-R053 528,238 7,928,027 6.1 
BH16-R067 535,406 7,918,572 4.6 
BH16-R068 537,046 7,919,096 4.6 
BH16-R069 539,489 7,920,583 4.6 
BH16-R070 540,273 7,921,201 4.6 
BH16-C006 508,897 7,968,767 3 
BH16-C007 517,221 7,962,080 7.6 
BH16-C008 520,080 7,956,909 13.7 
BH16-C009 522,032 7,948,728 9.1 
BH16-C010 522,513 7,946,595 5.5 
BH16-C011 525,427 7,937,567 10.6 
BH16-C012 526,569 7,935,536 4.6 
BH16-C015 536,142 7,918,691 7.6 
BH16-C016 536,362 7,918,814 7.6 
BH16-C017 538,597 7,919,724 6.1 
BH16-C018 546,111 7,920,740 6.1 
BH16-C019 546,163 7,920,494 4.5 

BH16-C019B 546,214 7,920,455 6 
BH16-C020 546,402 7,920,072 10 
BH16-C021 546,593 7,919,917 9 
BH16-C022 547,077 7,919,746 9.1 
BH16-C023 547,304 7,919,643 10.7 
BH16-C024 547,530 7,919,537 10.7 
BH16-C025 548,370 7,919,181 7.6 
BH16-C026 550,262 7,918,123 10.7 
BH16-C027 550,416 7,917,928 12.2 
BH16-C028 551,403 7,916,768 11.6 
BH16-C029 552,569 7,915,813 7.6 
BH16-C030 555,337 7,915,646 12.2 
BH16-C031 556,864 7,915,216 1.5 
BH16-C032 557,282 7,915,265 9.1 
BH16-C201 553,750 7,915,276 2.4 
BH16-C202 554,531 7,915,452 7.6 
BH16-C203 555,007 7,915,451 9.1 
BH16-C204 555,659 7,915,432 2.7 
BH16-C205 555,883 7,915,449 8.5 
BH16-C206 556,059 7,915,442 9.1 
BH16-C207 556,679 7,915,415 7.3 
BH17-C001 509,861 7,967,883 9.1 
BH17-C002 519,513 7,957,644 10.7 
BH17-C003 520,091 7,957,302 9.1 
BH17-C004 520,484 7,956,357 10.7 
BH17-C005 525,227 7,938,527 9.1 
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Borehole Number Easting (m) Northing (m) Depth (m)
BH17-C006 527,370 7,932,609 10.7 

BH17-C006B 528,253 7,929,081 6.1 
BH17-C007 528,564 7,917,138 4.6 
BH17-C010 529,961 7,916,702 5.5 
BH17-C011 532,072 7,917,478 10.6 
BH17-C012 533,228 7,918,553 4.6 
BH17-C013 534,196 7,918,569 7.6 

Table 2-2: Bridge Abutment Borehole Locations

Borehole Number Easting (m) Northing (m) Depth (m)
BH16-B001 514,191 7,965,675 11.5 
BH16-B002 514,290 7,965,604 13.7 
BH16-B003 514,357 7,965,533 16.8 
BH16-B004 514,367 7,965,540 16.8 
BH16-B009 542,204 7,922,291 27.4 
BH16-B010 542,208 7,922,304 14.0 
BH16-B011 542,365 7,922,121 10.7 
BH16-B012 542,376 7,922,131 9.1 
BH16-B013 555,619 7,914,671 10.7 
BH16-B014 555,599 7,914,683 9.1 
BH16-B015 555,824 7,914,884 13.6 
BH16-B016 555,830 7,914,892 7.6 
BH17-B001 529,031 7,916,747 16.5 
BH17-B002 529,323 7,916,577 25.6 

BH17-BR86-1 542,257  7,922,182 39.6 
BH17-BR86-2 542,269 7,922,172 39.6 
BH17-BR86-3 542,304 7,922,142 39.6 
BH18-BR15-1 555,758 7,915,441 17.4 
BH18-BR15-2 514,211 7,965,645 16.8 
BH18-BR70-1 529,143 7,916,680 32.5 
BH18-BR70-2 529,107 7,916,700 28.5 
BH18-BR102-1 555,758 7,915,441 11.5 
BH18-BR102-2 555,697 7,915,443 16.9 

Table 2-3: Quarry Borehole Locations

Borehole Number Easting (m) Northing (m) Depth (m)
BH16-Q001 505,308 7,972,797 4.5 

BH16-Q7001 529,144 7,927,494 5.0 
BH16-Q7002 530,561 7,928,150 6.9 
BH16-Q7003 531,053 7,929,065 9.1 
BH16-Q7004 529,264 7,927,466 10.6 

2.3 Drilling and Sampling Methodology
The geotechnical boreholes were drilled using a BL100 Mini Sonic Drilling rig shown below in 
Figure 1; manufactured and operated by Boart Longyear. The boreholes were advanced by 
vibration of the drill string at a high frequency in addition to rotary motion, and pressure by the 
drilling head. Sonic drilling does not require water at shallow depths in the overburden, and 
casing was not used for drilling through overburden. Figure 2 shows the equipment used for 
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off road transport of personnel and survival shack during the 2017 and 2018 investigations. 
Other major equipment included generator sets, welding unit, frost fighters and pickup trucks. 

 
Figure 1: Drilling Rig Setup on a Borehole

Figure 2: Survival Shack and Off-Road Transport
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When using sonic drilling in overburden, a 3 m drilling rod was advanced 1.5 m into the 
ground for each run. The bottom 1.5 m was collected into a 4 inch split PVC pipe as shown in 
Figure 2. Soil collected above the bottom 1.5 m, if encountered, was disposed to ensure the 
collected sample was not contaminated by surface soil “fall in” accumulated at the bottom of 
the drilled hole. Soil sample were photographed in the PVC split. Once the material in the 
split was photographed and sampled, the splits were secured using caps and aluminum tape, 
and stored in a shipping container at the Milne Port site. 

Bedrock was cored using a HQ-3 triple tube wireline core barrel, which required the use of 
water and casing. In addition, rock coring required the installation of a high-speed rotary head 
on the drilling rig every time there was a switch from sonic drilling in soil to rock coring. 

The Hatch field supervisor documented the materials encountered, and determined in situ 
testing and sampling requirements. When ice was encountered in the borehole, it was 
documented and classified according to ASTM D4083. The description of soils as detailed in 
the geotechnical borehole reports are based on field visual classification and confirmatory 
laboratory testing in accordance with the explanatory notes included with these reports. 

The detailed geotechnical borehole drilling reports are contained in the attached Appendix B 
and should be referenced for a complete description of soil materials and the in situ testing 
and sampling performed. Appendix B also contains a set of explanatory notes detailing 
terminology used in the borehole reports. Additional observations such as testing and 
sampling procedures, percent recovery, water loss/gain, and mechanical heating of samples 
were recorded, along with time of observation. Photographs of samples collected during the 
drilling investigation are contained in Appendix C. An example of a retrieved sample is shown 
in Figure 3.  



Baffinland Iron Mines Corporation - Mary River Expansion Project
2016-2017-2018 Rail Geotechnical Investigation Factual Data Report - October 5, 2018

 

 
H353004-10000-229-230-0005, Rev. 2

Page 8

© Hatch 2018 All rights reserved, including all rights relating to the use of this document or its contents. 

 
Figure 3: Sample Collected in a PVC Split Using a Mini Sonic Drilling Rig

2.4 Safety Management Plan
Safety management was a key consideration during the planning process for the 
geotechnical investigations. A safety management plan was prepared by Hatch and reviewed 
by BIM and Boart Longyear. A copy of this Plan is provided in Appendix I. A Job Hazard 
Analysis (JHA) was developed by Hatch and BIM and reviewed by Boart Longyear. This JHA 
was reviewed periodically and updated according to the work activities. A notification 
procedure was prepared by BIM specifically for the drilling activities in remote areas. A copy 
of both the final JHA and the notification procedure is presented in Appendix I. 

2.5 Laboratory Testing
2.5.1 Soil Testing

All samples were shipped to the Hatch geotechnical laboratory in Niagara Falls, a Canadian 
Council of Independent Laboratories (CCIL) certified laboratory (see Appendix G for the 
certification document). Representative samples were selected for testing including moisture 
content, particle size distribution, and pore water salinity in accordance with the standard 
listed in Table 2-4. Full laboratory test results are presented in Appendix D and laboratory 
results are summarized in Appendix F. Select laboratory results are also shown on the 
boreholes in Appendix B. 

2
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Table 2-4: Standards Used for the 2016, 2017, and 2018 Geotechnical Investigation

Name Standard
Standard Test methods for Laboratory Determination of Water Content of Soil and 
Rock by Mass ASTM D2216 

Standard Test Methods for Particle-Size Distribution of Soils using Sieve Analysis ASTM D6913 
Standard Test method for Particle Size Distribution (Gradation) of Fine-Grained 
Soils Using the Sedimentation (Hydrometer) Analysis ASTM D7928 

Standard Test Methods for Pore Water Extraction and Determination of the Soluble 
Salt Content of Soils by Refractometer ASTM D4542 

2.5.2 Rock Testing
The physical testing of bedrock core and rock samples was completed by Amec Foster 
Wheeler PLC laboratory in Hamilton, Ontario (CCIL certification is shown in 
Appendix G). Rock testing was completed following the procedures in the Standards listed in 
Table 2-5. 

Table 2-5: Standards for Testing of Coarse Aggregate

Name Standard
Standard Test Method for Resistance of Coarse Aggregate to Degradation by 
Abrasion in the Micro-Deval Apparatus ASTM D6928 

Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates ASTM 
C136/C136M 

Standard Test Method for Relative Density (Specific Gravity) and Absorption of 
Coarse Aggregate ASTM D7172 

Resistance of Unconfined Coarse Aggregate to Freezing and Thawing ASTM D4992 

Samples were collected on site for the granitic gneiss, dolomitic limestone and diabase rock 
types. Four of the samples were collected for physical testing at the laboratory. The rock 
type, sample collection method and location of the four tested samples are presented in 
Table 2-6. 

Table 2-6: Rock Type and Location of The Tested Samples

Borehole No. Laboratory 
Sample No.

Depth 
Range (m)

UTM Coordinates Rock 
Type

Sample 
TypeEasting Northing

BH16-Q7004 NF17-01 4.6-7.6 529,264 7,927,466 Upper 
Limestone Core 

BH16-Q7004 NF17-02 7.6-10.6 529,264 7,927,466 Lower 
Limestone Core 

BH16-M007(1) NF17-03 6.1-9.1 503,822 7,974,945 Granitic 
Gneiss Core 

Lump Sample NF17-04 From 
Surface 547,599 7,921,210 Diabase Grabbed 

Sample 

(1) The report for this borehole is presented in Appendix B. 

 

2
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2.6 Geophysics
GPR Inc. was contracted to undertake a Ground Penetrating Radar (GPR) survey to assess 
the extent of ground ice in areas that were identified (i) as ice rich or (ii) to have large ice 
bodies in the 2016, 2017, and 2018 drilling investigation. The survey required towing of a 
GPR unit (Figure 4) in a line over the area to be surveyed. Readings were recorded using a 
handheld output device, which can be seen in Figure 5. A detailed description of the GPR 
survey technique can be found in Appendix J. 

 
Figure 4: Ground Penetrating Radar Survey Unit
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Figure 5: GPR Survey in Progress

Seismic refraction testing was carried out to estimate bedrock depth in areas not accessible 
by a track mounted drilling rig. A wave was generated by vertically striking a striker plate with 
a sledgehammer. A line of geophones connected to a data acquisition system was used to 
record seismic data, shown in Figure 6. A detailed description of the seismic refraction testing 
can be found in Appendix J. 
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Figure 6: Setup for Seismic Refraction

3. Investigation Results
The sections below include a brief summary of the investigation results. The results of the 
borehole investigations are presented along the alignment from the Milne Port to the mine 
site. The boreholes at the bridges and quarry sites are discussed separately.  

3.1 Rail Alignment
The following sections contain a summary of the investigation results along the rail alignment 
grouped by chainage. These observations are a generalization of the borehole findings and 
the full borehole logs should be consulted to appreciate the full variability of the overburden 
and bedrock conditions along the alignment. Due to the length of the alignment the 
investigations are only representative of the conditions in their location and variability may 
occur between the investigations which have not been considered. 

3.1.1 Chainage 0+000 m to 54+000 m
Overburden in this sections of the rail alignment typically consists of sand with silt and/or 
gravel as secondary components. Layers of gravel or cobbles were encountered in several 
boreholes in this section. Coarse grain material was often subrounded to rounded, indicating 
a possible glaciofluvial origin. Layers of coarse grained subangular to angular soil was also 
encountered and were the most common soil encountered where the rail alignment deviated 
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from the Phillips Creek. Large ice lenses were encountered in BH16-C008, BH16-C011 and 
BH17-C002. These are discussed in more detail in Section 3.6.  

Granitic gneiss bedrock outcrops were noted in the investigation area along the first 24 km of 
the alignment. A typical example of a granitic gneiss outcropping is presented in Figure 7. 

 
Figure 7: Typical Granitic Gneiss Bedrock Outcrop

3.1.2 Chainage 54+000 m to 58+000 m
Boreholes between approximately Chainage 54+000 m and 58+000 m intersected sand or 
sand with silt from the surface to termination depths, and bedrock was not reached in any of 
these investigations. An example of the material encountered in this section of the alignment 
is presented in Figure 8. 

 
Figure 8: Typical Sand Encountered in Boreholes Located between Chainage km 54 and km 58

(BH16-R037)

Dolomitic limestone bedrock outcrops were also noted until km 58. A typical dolomitic 
limestone outcrop is shown in Figure 9. 
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Figure 9: Typical Dolomitic Limestone Outcrop

3.1.3 Chainage 58+000 m to 70+000 m
No boreholes were drilled in this section of the alignment as part of the 2016-17 
investigations due to a lack of access to the borehole locations and weather related 
constraints. Please see Geophysics surveys SL17-D1 through SL17-D7, in Appendix J, for 
seismic refraction results from this section of the proposed rail alignment. 

3.1.4 Chainage 70+000 m to 100+000 m
Typical overburden along this section of the alignment was found to vary from sand to silt and 
sand, an example is shown in Figure 10. Much of this section of the alignment is mapped as 
glaciolacustrine or glaciofluvial in origin, which matches the observed materials. Ice lenses 
were encountered in several boreholes including a 4.6 m thick ice body encountered in 
BH16-C023 near km 93 of the rail alignment. 

 
Figure 10: Typical Soil Encountered between Chainage 78+000 m and 90+000 m (BH16-C016)
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3.1.5 Chainage 100+000 m to Terminus
Boreholes in the remaining section of the alignment, intersected materials ranging from silty 
sand to sand and gravel. These materials often were intersected within the same borehole. 
This section generally consists of either a thin veneer of sand and gravel (glacial fluvial) 
overlying granitic bedrock or exposed granitic rock. Inferred bedrock was encountered in all of 
the investigations in this section. The bedrock in this area is mapped as sedimentary rocks 
including dolomitic sandstone and undifferentiated gneiss. 

3.2 Proposed Bridge Locations
Drilling was completed at four bridge locations along the rail alignment. The bridge abutment 
boreholes for bridges 1, 3 and 4 were completed during the 2016, and 2018 investigation; 
and the bridge 2 boreholes were completed as part of the early 2017 investigation. Three 
additional holes were drilled for Bridge 3 (KM 86) as part of the geotechnical program 
completed in late 2017. The approximate chainage for the bridges are as follows: 

 Bridge 1: 16+000 m 

 Bridge 2: 71+000 m 

 Bridge 3: 86+000 m 

 Bridge 4: 103+000 m. 

3.2.1 Bridge 1
Investigations for the Bridge 1 abutments (BH16-B001 to B004, and BH18-BR15-1 and 
BH18-BR-15-2) encountered primarily sand and silt. Boulders or cobbles were intersected in 
all investigations, up to 1.5 m thick in BH16-B001. Bedrock, consisting of granitic gneiss, was 
reached at depths of 10.7 m and 10.2 m for boreholes BH18-BR15-1 and BH18-BR15-2 
respectively. Ice lenses were intersected in three of the four boreholes completed in 2016, up 
to 3 m thick in BH16-B001. 

3.2.2 Bridge 2
The investigations at both abutments of Bridge 2 generally encountered silty, silty sand or 
sand. A layer of silt with high organic content was encountered between 3.0 and 6.1 m depth 
in BH17-B002 at the proposed east abutment. An ice layer was encountered from 9.1 m to 
10.6 m in BH18-BR70-1. Drilling refusal occurred at a depth of 16.5 m at BH17-B001 and at 
25.6 m in BH17-B002. Siltstone to dolomitic limestone bedrock was encountered at depths of 
22.9 m and 17.1 m for boreholes BH18-BR70-1 and BH18-BR70-2 respectively. 

3.2.3 Bridge 3
Overburden materials encountered at the Bridge 3 abutments generally consisted of well 
bonded frozen sand. Sand and gravel and silty sand layers were observed in some of the 
boreholes. BH17-BR86-1, BH17-BR86-2 and BH17-BR86-3 were advanced to a target depth 
of 39.6 m. A 1m thick layer of ice was encountered from 5 m to 6 m deep at BH17-BR86-1. 
None of the boreholes drilled at the Bridge at km 86 abutments reach bedrock. 

2
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3.2.4 Bridge 4
The investigations at both abutments of Bridge 4 generally encountered gravel or sand and 
gravel. The bedrock was outcropped at the surface at the both edges of the river and dips 
below the surface moving away from the bridge abutments. Granitic gneiss bedrock was 
encountered at depths of 1.3 m and 9.7 m for boreholes BH18-102-1 and BH18-BR102-2 
respectively.  

3.3 Proposed Quarry Boreholes
Most quarry location boreholes were not drilled in the 2016 investigation due to weather 
constraints and challenges associated with access to their locations; however, following 
several attempts representative samples of the limestone were recovered approximately 3 km 
east of the rail alignment at Chainage 58+000 m. A sample of the granitic gneiss was 
collected from the rail unloading area boreholes at Milne Port. Diabase samples were 
collected from the surface near Chainage 103+000 m during a site visit in September 2016 
and tested during this program. 

3.3.1 Overburden
Overburden material of thickness ranging from no cover to approximately 5 m was 
encountered at the quarry locations. 

3.3.2 Bedrock
 Extensive granitic gneiss ridge extends from Chainage 0+000 m to 11+000 m, likely 

continues to approximately Chainage 24+000 m. Possible quarry locations are available 
along this ridge. 

 Extensive dolomitic limestone ridge extends from Chainage 46+000 m to 58+000 m just 
east of the rail alignment. Possible quarry locations are available along this ridge. 

 Other possible quarry locations were observed east of the rail alignment at approximately 
Chainage 100+000 m (diabase). 

3.4 Laboratory Test Results
The results of the classification and moisture content testing have been presented on the 
borehole logs in Appendix B, at the corresponding sample depths. The full laboratory reports 
are included in Appendix D with a summary of the classification test results included as 
Appendix F. During the investigation, samples of typical rock types were collected, at or near 
potential quarry locations when possible. Laboratory testing was undertaken to determine the 
suitability of the rock for use as aggregate, including relative density, absorption, abrasion 
resistance and unconfined freeze thaw loss. A summary of the laboratory test results for the 
crushed aggregate samples are presented in Table 3-1. Full laboratory test results are 
presented in Appendix H. 
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Table 3-1: Physical Test Results of The Crushed Aggregate Samples

Test Type

Borehole ID: Depth (Lab ID)

BH16 – Q7004:
4.6 – 10.6 m

BH16 – Q7004: 
4.6 – 10.6 m

BH16 – M007:
6.1 – 9.1 m

Surface 
Outcrop 
Sample

(NF17-01) (NF17-02) (NF17-03) (NF17-04)
Specific Gravity 2.662 2.655 2.618 2.995 
Absorption (%) 0.82 0.9 0.37 0.45 

Micro-Deval Abrasion (% loss) 10.5 11 4.5 7.9 
Unconfined Freeze-Thaw (% 

loss) 6.7 11.1 1.6 0.8 

3.5 Geophysics Results
The GPR investigations were undertaken at fourteen sites along the rail alignment, with 
seven sites in the deviation area, in order to define ice rich zones. A seismic and georadar 
survey was undertaken near Chainage 4+500 m of the alignment to determine the depth to 
bedrock. Seismic surveys were also undertaken at the railway unloading area. The results of 
the geophysical investigation, including bedrock profiles and ice layer mapping, are presented 
in Appendix J. Results of the GPR surveys in the ice rich areas are discussed further in 
Section 3.6. 

3.6 Ice Rich Areas
It was found that some of the boreholes drilled during the 2016/2017 rail investigations 
contained large amounts of ice, and could therefore potentially indicate the presence of large 
ice bodies. In the area where high ice content were discovered during the borehole 
investigations, a GPR survey was subsequently used to delineate the subsurface conditions, 
as presented in Appendix J. Figure 11 is an example of a section of ice core recovered during 
the borehole investigations.  

 
Figure 11: Ground Ice at Km 47, 1.5 m to 3 m Deep (BH16-C011)

The location of potential ice bodies along the rail alignment may be important for design 
considerations. Boreholes that contained a significant amount of ice, defined as ice lenses 
greater than 3 m thick, are shown in Table 3-2. 
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Table 3-2: Boreholes With Significant Ice Content

Borehole 
Ice Depth from

Ground Surface
(m)

Investigation Depth (m) Inferred GPR Ice Thickness* (m)

BH16-C008 3 13.7 >10.7 
BH16-C011 1.5 10.7 >9.2 
BH16-C023 6.1 10.7 >4.6 
BH17-C002 2.7 10.7 >8 

* Note: the base of the ice lense/body was not reached in any of these investigations. 

The inferred ice thicknesses from the GPR surveys are presented in Appendix J. The GPR 
surveys of the ice rich areas confirmed the results of the borehole investigation and provide 
inferred thicknesses and extent of these ice rich areas. 

3.7 Georadar Surveys Along the Rail Deviation Area
GPR surveys were conducted at seven sites along the rail deviation area subsequent, and as 
a separate component, to the 2018 Geotechnical Investigation to determine ice depth, 
thickness, and extent. The chainage of the survey areas spanned from approximately 59 KM 
to 69 KM, and 77 KM to 78 KM. Ice chunks and Ice lenses were delineated at depths 4 m to 9 
m from the surface. Detailed results and ice thickness maps can be found in Appendix J. It 
should be noted that no boreholes were drilled in the Georadar survey areas along the rail 
deviation to verify subsurface ice conditions.  

4. Summary of Findings
A variety of soil materials were found along the rail alignment including sand, gravel and 
lesser amounts of silt during the sonic drilling program. The soils along the alignment were 
primarily alluvium of glaciofluvial or glaciolacustrine origin, or glacial till or moraine deposits. 
The boreholes along the alignment have been separated based on the primary soil type 
encountered as summarized in Table 4-1. 

Table 4-1: Primary Materials along Rail Alignment

Approximate Alignment 
Chainage

Borehole/Geophysics ID Likely Origin of Primary Soils in 
Borehole

0+000 m to 17+000 m 

BH16-R003 

Glaciofluvial Origin 

BH16-R004 
BH16-R006 
BH16-C006 
BH16-R005 
BH17-C001 
BH16-R007 
BH16-R008 
BH16-B001 
BH16-B002 
BH16-B004 
BH16-R009 
BH16-B003 



Baffinland Iron Mines Corporation - Mary River Expansion Project
2016-2017-2018 Rail Geotechnical Investigation Factual Data Report - October 5, 2018

 

 
H353004-10000-229-230-0005, Rev. 2

Page 19

© Hatch 2018 All rights reserved, including all rights relating to the use of this document or its contents. 

Approximate Alignment 
Chainage

Borehole/Geophysics ID Likely Origin of Primary Soils in 
Borehole

BH18-BR15-1 
BH18-BR15-2 

17+000 m to 25+000 m 

BH16-R010 

Mix of glaciofluvial and till/moraine 
BH16-R012 
BH16-R011 
BH16-C007 
BH16-R013 

25+000 m to 37+500 m 

BH17-C002 

Glaciofluvial  

BH17-C003 
BH16-R014 
BH16-C008 
BH17-C004 
BH16-R015 
BH16-R016 
BH16-R017 
BH16-R018
BH16-R019 
BH16-R020 
BH16-R021 
BH16-C009 
BH16-R022 
BH16-R023 

37+500 m to 40+000 m 
BH16-C010 

Mix of glaciofluvial and till/moraine BH16-R024 
BH16-R025 

40+000 m to 54+000 m 

BH16-R026 

Glaciofluvial  

BH16-R027 
BH16-R028 
BH16-R029
BH17-C005 
BH16-R030 
BH16-C011 
BH16-R032 
BH16-C012 
BH16-R033 
BH16-R034 
BH17-C006 
BH16-R035 
BH16-R036 

54+000 m to 58+000 

BH16-R037 

Glaciolacustrine 

BH17-C006B 
BH16-R038 
BH16-R053 
BH16-R039 
BH16-R040 
BH16-R041 
BH16-R042 
BH16-R043 
BH16-R044 
BH16-R045 
BH16-R046 

58+000 m to 70+000 m SL17-D6 Till/moraine  
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Approximate Alignment 
Chainage

Borehole/Geophysics ID Likely Origin of Primary Soils in 
Borehole

SL17-D7 
SL17-D5 
SL17-D4 
SL17-D3 
SL17-D2 
SL17-D1 

BH18-BR70-1 
BH18-BR70-2 

70+000 m to 75+000 m 

BH17-C007 

Glaciolacustrine 
BH17-B001 
BH17-B002 
BH17-C010 
BH17-C011 

75+000 m to 77+000 m BH17-C012 Mix of glaciolacustrine and 
till/moraine deposits BH17-C013 

 
 
 
 
 
 
 
 
 
 

77+000 to 100+000 m 

BH16-R067

 
 
 
 
 
 
 
 
 
 
Glaciolacustrine 

BH16-C015 
BH16-C016 
BH16-R068 
BH16-C017 
BH16-R069 
BH16-R070 
BH16-B009 
BH16-B010 
BH16-B011 
BH16-B012 
BH16-C018 
BH16-C019 

BH16-C019B
BH16-C020 
BH16-C021 
BH16-C022 
BH16-C023 
BH16-C024 
BH16-C025 
BH16-C026 
BH16-C027 
BH16-C028 
BH16-C029 

BH17-BR86-1 
BH17-BR86-2 
BH17-BR86-3 

100+000 m to Terminus 

BH16-C201 

Mix of glaciofluvial and till/moraine 
deposits 

BH16-C202 
BH16-C203 
BH16-C030 
BH16-B014 
BH16-B013 
BH16-C204 
BH16-B015 
BH16-B016 
BH16-C205 
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Approximate Alignment 
Chainage

Borehole/Geophysics ID Likely Origin of Primary Soils in 
Borehole

BH16-C206 
BH16-C207 
BH16-C031 
BH16-C032 

BH18-BR102-1 
BH18-BR102-2 

Bedrock was identified in some boreholes and by refractive seismic methods along the rail 
alignment. Outcroppings of granitic gneiss, dolomitic limestone and diabase were found along 
the alignment and may provide borrow materials for the rail construction. Ground ice was 
noted in a number of the boreholes along the alignment. The following locations were 
identified as having ground ice significant enough to warrant design consideration and 
alignment modification, other incidents of ground ice were noted in the borehole reports and 
may also be encountered between the following investigation locations: 

 Some ground ice and individual ice inclusions at the proposed Bridge 1 location at an 
approximate Chainage at 16+000 m along the proposed rail alignment; 

 A large ice body was encountered at the cut location at Chainage 26+700 m on the 
proposed rail alignment 3 m below the existing ground surface elevation; 

 A large ice body was encountered at the cut location at Chainage 47+300 m on the 
proposed rail alignment at 3 m below the existing ground surface elevation; and 

 A large ice body or lenses were encountered at the cut location at Chainage 77+000 m 
on the proposed rail alignment at approximately 1.5 m to 2.5 m below the existing ground 
surface elevation; 

 Frequent ice inclusions and irregularly oriented excess ice were found at the boreholes 
drilled between Chainage 92+000 m and 96+000 m of the proposed rail alignment. 

A ground-penetrating radar unit was used to confirm and delineate the ice rich areas 
identified above, with the exception of the previous proposed bridge location at approximately 
Chainage 92+000 m to 96+000 m. 
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Appendix A
Borehole Location Plan



BAFFINLAND IRON ORE MINES LP



BAFFINLAND IRON ORE MINES LP



BAFFINLAND IRON ORE MINES LP



BAFFINLAND IRON ORE MINES LP



 

 
H353004-10000-229-230-0005, Rev. 2

© Hatch 2018 All rights reserved, including all rights relating to the use of this document or its contents. 

Appendix B
Borehole Reports



List of Abbreviations and Terms Used in the Borehole Reports 

(Sheet 1) 

General 

Elevations 
Elevations are referenced to datum indicated. 

Depth 
All depths are given in meters (feet) measured from the ground 
surface unless otherwise noted. 
 
Sample Recovery 
Indicates the length retained in millimeters (inches) in a split spoon 
sampler or percentage recovery of sample retained in the core barrel 
sampler. 
 
Sample Number 
Samples are numbered consecutively in the order in which they were 
obtained or attempted in the borehole. 
 
 

Sample Type 
The first letter describes the sampling method and the second, the 
shipping container. 
 
Sampling Method 
A – Split Tube 
B – Thin Wall Tube 
C – Piston Sampler 
D – Core Barrel 

E – Auger 
F – Wash 
G – Shovel Grab Sample 
K – Slotted Sampler 
 

Shipping Container
O – Tube 
P – Water Content Tin 
Q – Jar 
S – Plastic Bag 
 

U – Not Recovered 
X – Plastic & PVC Sleeve (Sonic) 
Y – Core Box 
Z – Discarded 
 
 

Abbreviations 
N/A – Not applicable 
N/E – Not encountered 
N/O – Not observed 
 

Soil 

Soil Description, Label and Symbol 
Soil description under the “Description” column conforms generally, 
but not rigorously, to the Unified Soils Classification System.  For a 
given soil unit, defined by depth boundaries, the descriptive text 
constitutes the definitive soil unit description and takes precedence 
over both the brief label and the symbol used to graphically represent 
the soil unit. 

Density (Granular Soils) 
N(SPT)

Very loose 0 – 4 
Loose 4 – 10 
Compact 10 – 30 
Dense 30 – 50 
Very dense >50 

Grain Size  
Clay  
Silt 0.002 –
Sand 0.075 –
 Fine 0.075 –
 Medium 0.42 –
 Course 2.00 –
Gravel 4.75 –
 Fine 4.75 –
 Coarse 19.00 –
Cobbles 75 –
Boulder  
 

  
 
<0.002 mm 
 0.075 mm 
 4.75 mm 
 0.42 mm 
 2.00 mm 
 4.75 mm 
 75 mm 
 19.00 mm 
 75.00mm 
 300 mm 
 >300 mm 

Consistency (Cohesive Soils) 
  N(SPT) 
Very soft  <2 
Soft  2 – 4 
Firm  4 – 8 
Stiff  8 – 15 
Very stiff  15 – 30 
Hard  >30 
 
Plasticity/Compressibility 

 Liquid Limit (%) 
Low plasticity clays Low compressibility silts <30 
Medium plasticity clays Medium compressibility silts 30 – 50 
High plasticity claysHigh compressibility silts >50 
 

Relative Quantities  
Term  Example   (%)
Trace Trace sand 1 – 10 
Some Some sand 10 – 20 
With (adjective) With Sand (Sandy) 20 – 35 
And And sand >35 
Noun Sand >50 

Dilatancy 
None - No visible change, during shaking or squeezing 
Slow - Water appears slowly on surface of specimen during 

shaking and does not disappear or disappears slowly upon 
squeezing. 

Rapid - Water appears quickly on the surface of specimen during 
shaking and disappears quickly upon squeezing. 

 

Standard Penetration Test (SPT) 
The test is carried out in accordance with ASTM D-1586 and the ‘N’ 
value corresponds to the sum of the number of blows required by a 
63.5-kg (140-lb) hammer, dropped 760 mm (30 in.), to drive a 50-mm 
(2-in.) diameter split tube sampler the second and third 150 mm (6 
in.) of penetration. 

Sensitivity 
Insensitive <2 
Low 2 – 4 
Medium 4 – 8 
High 8 – 16 
Quick >16 

  



List of Abbreviations and Terms Used in the Borehole Reports 

(Sheet 2) 

Rock 
 
Core Recovery 
Sum of lengths of rock core recovered from a core run, divided by 
the length of the core run and expressed as a percentage. 
 
RQD (Rock Quality Designation) 
Sum of lengths of hard, sound pieces of rock core equal to or greater 
than 100 mm from a core run, divided by the length of the core run 
and expressed as a percentage.  Measured along centerline of core.  
Core fractured by drilling is considered intact.  RQD normally quoted 
for N-size core. 
 
RQD (%) Rock Quality 
90 - 100 Excellent 
75 - 90 Good 
50 - 75 Fair 
25 - 50 Poor 
0 - 25 Very Poor 
 

 
Strength 
Term Description Unconfined Compressive 

Strength
(MPa) (psi) 

Extremely 
weak rock 
 

Indented by thumbnail 
 

0.25 – 1.0 
 

36 – 145 
 

Very weak 
 
 
 
 
 
Weak rock 
 
 
 
 
Medium 
strong rock 
 
 
 
 
 
Strong rock 
 
 
 
Very strong 
rock 
 
 
Extremely 
strong rock 

Crumbles under firm  blows 
with point of geological 
hammer, can be peeled by 
a pocket knife 
 
Can be peeled by a pocket 
knife with difficulty, shallow 
indentations made by firm 
blow with point of 
geological hammer 
 
Cannot be scraped or 
peeled with a pocket knife,  
specimen can be fractured 
with single firm blow of 
geological hammer to 
facture it 
 
Specimen requires more 
than one blow of geological 
hammer to fracture it 
 
Specimen requires many 
blows of geological 
hammer to fracture it 
 
Specimen can only be 
chipped with geological 
hammer 

1.0 – 5.0 
 
 
 
 
 
5.0 – 25 
 
 
 
 
25 – 50 
 
 
 
 
 
 
50 – 100 
 
 
 
100 – 250 
 
 
 
>250 

145 – 725 
 
 
 
 
 

725 – 3625 
 
 
 
 

3625 –7250 
 
 
 
 
 
 

7250 – 14500 
 
 
 
14500 – 36250
 
 
 
>36250 

Grain Size  
Term Grain Size 

Very coarse-grained 
Coarse-grained 
Medium-grained 
Fine-grained 
Very fine-grained 

  
 2 mm -
 60 m -
 2 m -
 

>60 mm 
  60 mm 
    2 mm 
 60 m 
 < 2 m 

Bedding 
Term Bed Thickness

  

Very thickly bedded 
Thickly bedded 
Medium bedded 
Thinly bedded 
Very thinly bedded 
Laminated 
Thinly laminated

 
600 mm - 
200 mm - 
60 mm - 
20 mm - 
6 mm - 

 >2 m 
 2 m 
600 mm 
200 mm 
 60 mm 
 20 mm 
 <6 mm 

 
 2.00 -
 0.65 -
 0.20 -
 0.06 -
 0.02 -
 

>6.50 ft 
 6.50 ft 
 2.00 ft 
 0.65 ft 
 0.20 ft 
 0.06 ft 
<0.02 ft 

Discontinuity Frequency 
Expressed as the number of discontinuities per meter or 
discontinuities per foot.  Excludes drill-induced fractures and 
fragmented zones. 

Weathering 
Term 

Fresh 
 
Faintly 
weathered 
 
Slightly 
weathered 
 
 
 
Moderately 
weathered 
 
 
Highly 
weathered 
 
 
Completely 
weathered 
 
Residual 
soil 

Description 

No Visible sign of rock material weathering  
 
Discoloration on major discontinuity surfaces. 
 
 
Discoloration indicates weathering of rock material and 
discontinuity surfaces.  All the rock material may be 
discolored by weathering and may be somewhat weaker 
than in its fresh condition. 
 
Less than half of the rock material is decomposed and/or 
disintegrated to a soil.  Fresh or discolored rock is present 
either as a continuous framework or as corestones. 
 
More than half of the rock material is decomposed and/or 
disintegrated to a soil.  Fresh or discolored rock is present 
either as a discontinuous framework or as corestones.  
 
All rock material is decomposed and/or disintegrated to 
soil.  The original mass structure is still largely intact. 
 
All rock material is converted to soil.  The mass structure 
and material fabric are destroyed.  There is a large 
change in volume, but the soil has not been significantly 
transported. 

Discontinuity Spacing 
Term Average Spacing 
Extremely widely spaced 
Very widely spaced 
Widely spaced 
Moderately spaced 
Closely spaced 
Very closely spaced 
Extremely closely spaced 

  
 2 m - 
600 mm - 
200 mm - 
 60 mm - 
 20 mm - 
 

 >6 m 
 6 m 
 2 m 
600 mm 
200 mm 
  60 mm 
<20 mm 

 
6.50 -
2.00 -
0.65 -
0.20 -
0.06 -

>20.00 ft
20.00 ft 
 6.50 ft 
 2.00 ft 
 0.65 ft 
 0.20 ft 
<0.06 ft 

 
Note:  Excludes drill-induced fractures and fragmented rock. 

Broken Zone 
Zone of full diameter core of very low RQD which may include some 
drill-induced fractures. 
 
Fragmented Zone 
Zone where core is less than full diameter and RQD = 0. 

  







Standard Practice for Description of Frozen Soils

Symbol Description
Nf Poorly bonded with no visible excess ice
Nbn Well bonded with no visible excess ice
Nbe Well bonded with excess cie
Vx Individual ice inclusions
Vc Ice coatings on particles
Vr Random or Irregularly oriented ice formations
Vs Stratified or distrinctly oriented ice formations
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Appendix C
Sample Photographs



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 514191 7965675

BH16-B001

Completion Date: 3/12/2016

BH16-B001

BH16-B001

BH16-B001

BH16-B001

BH16-B001

BH16-B001

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

BH16-B001

BH16-B001

BS-7 

BS-8 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 514290 7965604

BH16-B002

Completion Date: 2/12/2016

BH16-B002

BH16-B002

BH16-B002

BH16-B002

BH16-B002

BH16-B002

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

BH16-B002

BH16-B002

BH16-B002

BS-7 

BS-8 

BS-9 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Borehole Name:
Location: 17 W 514357 7965533

BH16-B003

Completion Date: 2/12/2016

BH16-B003

BH16-B003

BH16-B003

BH16-B003

BH16-B003

BH16-B003

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

BH16-B003

BH16-B003

BH16-B003

BH16-B003

BS-7 

BS-8 

BS-9 

BS-10 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 514367 7965540

BH16-B004

Completion Date: 1/12/2016

BH16-B004

BH16-B004

BH16-B004

BH16-B004

BH16-B004

BH16-B004

BS-1 

BS-2 

BS-3 

BS-5 

BS-4 

BS-6 



10.6 10.9 11.2 11.5 11.8 12.1

12.1 12.4 12.7 13.0 13.3 13.6

13.6 14.0 14.3 14.6 14.9 15.2

15.2 15.5 15.8 16.1 16.4 16.7

BH16-B004

BH16-B004

BH16-B004

BH16-B004

BS-7 

BS-8 

BS-9 

BS-10 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.6 7.1 7.6 8.1 8.6

8.6 8.9 9.2 9.5 9.8 10.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-B010

BH16-B010

BH16-B010

BH16-B010

BH16-B010

BH16-B010

Borehole Name:
Location: 17 W 542208 7922304

BH16-B010

Completion Date: 08/10/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-B013

Completion Date: 13/11/2016

BH16-B013

BH16-B013

BH16-B013

BH16-B013

BH16-B013

BH16-B013

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 555619 7914671

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 

Sample photo not taken



9.1 9.4 9.8 10.1 10.4 10.7

BH16-B013 BS-7 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-B014

BH16-B014

BH16-B014

BH16-B014

BH16-B014

BH16-B014

Borehole Name:
Location: 17 W 555599 7914683

BH16-B014

Completion Date: 14/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Borehole Name:
Location: 17 W 555824 7914884

BH16-B015

Completion Date: 14/11/2016

BH16-B015

BH16-B015

BH16-B015

BH16-B015

BH16-B015

BH16-B015

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

BH16-B015

BH16-B015

BH16-B015

BS-7 

BS-8 

BS-9 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-B016

BH16-B016

BH16-B016

BH16-B016

BH16-B016

Borehole Name:
Location: 17 W 555830 7914892

BH16-B016

Completion Date: 14/11/2016

BS-2 

BS-1 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

BH16-C006

BH16-C006

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 508897 7968767

BH16-C006

Completion Date: 3/12/2016

BS-1 

End of borehole at 2.1m



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

BH16-C007

BH16-C007

BH16-C007

BH16-C007

BH16-C007

BH16-C007

Completion Date: 1/12/2016

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 517221 7962080

BS-2 

BS-1 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 520080 7965909

BH16-C008

Completion Date: 11/30/2016

BH16-C008

BH16-C008

BH16-C008

BH16-C008

BH16-C008

BH16-C008

BS-1 

BS-2 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

BH16-C008

BH16-C008

BH16-C008



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-C009

BH16-C009

BH16-C009

BH16-C009

BH16-C009

BH16-C009

Borehole Name:
Location: 17 W 522032 7948728

BH16-C009

Completion Date: 28/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

BH16-C010

BH16-C010

BH16-C010

BH16-C010

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 522513 7946595

BH16-C010

Completion Date: 27/11/2016

BS-1 

BS-2 

BS-3 

BS-4 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 525427 7937567

BH16-C011

Completion Date: 27/11/2016

BH16-C011

BH16-C011

BH16-C011

BH16-C011

BH16-C011

BH16-C011

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



9.1 9.4 9.8 10.1 10.4 10.7

BH16-C011 BS-7 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-C015

BH16-C015

BH16-C015

BH16-C015

BH16-C015

Borehole Name:
Location: 17 W 536142 7918691

BH16-C015

Completion Date: 24/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

BH16-C016

BH16-C016

BH16-C016

BH16-C016

BH16-C016

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 536362 7918814

BH16-C016

Completion Date: 24/11/2016

BS-1 

BS-2 

BS-3 

BS-5 

BS-4 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

Borehole Name:
Location: 17 W 538597 7919724

BH16-C017

Completion Date: 23/11/2016

BH16-C017

BH16-C017

BH16-C017

BH16-C017

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 

BS-3 

BS-4 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

BH16-C018

BH16-C018

BH16-C018

BH16-C018

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 546111 7920740

BH16-C018

Completion Date: 10/11/2016

BS-3 

BS-4 

BS-3 

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Borehole Name:
Location: 17 W 546163 7920494

BH16-C019

Completion Date: 10/11/2016

BH16-C019

BH16-C019

BH16-C019

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

Borehole Name:
Location: 17 W 546214 7920455

BH16-C019B

Completion Date: 11/11/2016

BH16-C019B

BH16-C019B

BH16-C019B

BH16-C019B

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-C020

BH16-C020

BH16-C020

BH16-C020

BH16-C020

BH16-C020

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 546402 7920072

BH16-C020

Completion Date: 10/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-C021

BH16-C021

BH16-C021

BH16-C021

BH16-C021

BH16-C021

Borehole Name:
Location: 17 W 546593 7919917

BH16-C021

Completion Date: 09/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 547077 7919746

BH16-C022

Completion Date: 11/11/2016

BH16-C022

BH16-C022

BH16-C022

BH16-C022

BH16-C022

BH16-C022

BS-1 

BS-2 

BS-4 

BS-5 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 547304 7919643

BH16-C023

Completion Date: 11/11/2016

BH16-C023

BH16-C023

BH16-C023

BH16-C023

BH16-C023

BH16-C023

BS-1 

BS-2 

BS-3 



9.1 9.4 9.8 10.1 10.4 10.7

BH16-C023



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 547530 7919537

BH16-C024

Completion Date: 14/11/2016

BH16-C024

BH16-C024

BH16-C024

BH16-C024

BH16-C024

BH16-C024

BS-1 

BS-2 

BS-4 

BS-3 



9.1 9.4 9.8 10.1 10.4 10.7

BH16-C024 BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 548370 7919181

BH16-C025

Completion Date: 12/11/2016

BH16-C025

BH16-C025

BH16-C025

BH16-C025

BH16-C025

BS-1 

BS-2 

BS-3 

BS-4 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 550262 7918123

BH16-C026

Completion Date: 12/11/2016

BH16-C026

BH16-C026

BH16-C026

BH16-C026

BH16-C026

BH16-C026

BS-1 

BS-2 

BS-4 

BS-5 

Sample photo not taken



9.1 9.4 9.8 10.1 10.4 10.7

BH16-C026 BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 550416 7917928

BH16-C027

Completion Date: 12/11/2016

BH16-C027

BH16-C027

BH16-C027

BH16-C027

BH16-C027

BH16-C027

BS-1 

BS-2 

BS-3 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

BH16-C027

BH16-C027

BH16-C027

BH16-C027

Sample photo not taken

Sample photo not taken



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 551403 7916768

BH16-C028

Completion Date: 13/11/2016

BH16-C028

BH16-C028

BH16-C028

BH16-C028

BH16-C028

BH16-C028BS-1 

BS-2 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

BH16-C028

BH16-C028

BS-3 

BS-4 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

BH16-C029

BH16-C029

BH16-C029

BH16-C029

BH16-C029

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 552569 7915813

BH16-C029

Completion Date: 13/11/2016

BS-1 

BS-2 

BS-5 

BS-4 

BS-



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 555337 7915646

BH16-C030

Completion Date: 16/11/2016

BH16-C030

BH16-C030

BH16-C030

BH16-C030

BH16-C030

BH16-C030

BS-1 

BS-2 

BS-3 

BS-4 



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

BH16-C030

BH16-C030



0 0.3 0.6 0.9 1.2 1.5

BH16-C031

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 556864 7915216

BH16-C031

Completion Date: 15/11/2016

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-C032

BH16-C032

BH16-C032

BH16-C032

BH16-C032

BH16-C032

Borehole Name:
Location: 17 W 557282 7915265

BH16-C032

Completion Date: 15/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

BH16-C201

BH16-C201

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 553750 7915276

BH16-C201

Completion Date: 18/11/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

BH16-C202

BH16-C202

BH16-C202

BH16-C202

BH16-C202

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 554531 7915452

BH16-C202

Completion Date: 17/11/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-C203

BH16-C203

BH16-C203

BH16-C203

BH16-C203

BH16-C203

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 555007 7915451

BH16-C203

Completion Date: 17/11/2016

BS-2 

BS-1 

BS-3 

BS-4 

BS-5 

BS-6 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

BH16-C204

BH16-C204

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 555659 7915432

BH16-C204

Completion Date: 16/11/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-C205

BH16-C205

BH16-C205

BH16-C205

BH16-C205

BH16-C205

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 555883 7915449

BH16-C205

Completion Date: 21/11/2016

BS-3 

BS-2 

BS-4 

BS-5 

BS-6 

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-C206

BH16-C206

BH16-C206

BH16-C206

BH16-C206

BH16-C206

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 556059 7915442

BH16-C206

Completion Date: 22/11/2016

BS-6 

BS-2 

BS-3 

BS-4 

BS-5 

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BH16-C207

Borehole Name:
Location: 17 W 556679 7915415

BH16-C207

Completion Date: 22/11/2016

BH16-C207

BH16-C207

BH16-C207

BH16-C207 BS-4 

BS-5 

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

5.2 5.5 5.8 6.1 6.4 6.7

BH16-Q7002

BH16-Q7002

BH16-Q7002

BH16-Q7002

BH16-Q7002

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 530561 7928150

BH16-Q7002

Completion Date: 28/10/2016

BS-5 

BS-2 

BS-4 

Sample photo not taken



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 529264 7927466

BH16-Q7004

Completion Date: 25/10/2016

BH16-Q7004

BH16-Q7004

BH16-Q7004

BH16-Q7004

BH16-Q7004

BH16-Q7004

Core sample

Core sample

Core sample

Core sample

Core sample

Core sample



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

BH16-Q7004

BH16-Q7004

BH16-Q7004

BH16-Q7004

BS-10 

BS-8 

BS-9 

Core sample

Sample photo not taken

Sample photo not taken

Sample photo not taken



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R010

BH16-R010

BH16-R010

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 515332 7963810

BH16-R010

Completion Date: 08/10/2016

BS-1 

BS-2 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R011

BH16-R011

BH16-R011

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 516719 7962461

BH16-R011

Completion Date: 08/10/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R012

BH16-R012

BH16-R012

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 516716 7962464

BH16-R012

Completion Date: 08/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R013

BH16-R013

BH16-R013

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 518856 7959178

BH16-R013

Completion Date: 08/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R014

BH16-R014

BH16-R014

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 518856 7959178

BH16-R014

Completion Date: 08/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R015

BH16-R015

BH16-R015

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 520756 7955701

BH16-R015

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R016

BH16-R016

BH16-R016

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 521588 7953865

BH16-R016

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R017

BH16-R017

BH16-R017

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 521737 7952929

BH16-R017

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R018

BH16-R018

BH16-R018

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 521854 7951940

BH16-R018

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R019

BH16-R019

BH16-R019

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 521994 7950962

BH16-R019

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Borehole Name:
Location: 17 W 521842 7949969

BH16-R020

Completion Date: 09/10/2016

BH16-R020

BH16-R020

BH16-R020

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R021

BH16-R021

BH16-R021

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 522305 7948153

BH16-R021

Completion Date: 09/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R022

BH16-R022

BH16-R022

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 522305 7948153

BH16-R022

Completion Date: 10/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Borehole Name:
Location: 17 W 522505 7947177

BH16-R023

Completion Date: 10/10/2016

BH16-R023

BH16-R023

BH16-R023

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R024

BH16-R024

BH16-R024

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 522558 7946129

BH16-R024

Completion Date: 10/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R025

BH16-R025

BH16-R025

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 522989 7945094

BH16-R025

Completion Date: 10/10/2016

BS-2 

BS-1 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R026

BH16-R026

BH16-R026

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 523165 7944366

BH16-R026

Completion Date: 10/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R027

BH16-R027

BH16-R027

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 523442 7942265

BH16-R027

Completion Date: 10/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Borehole Name:
Location: 17 W 524061 7940538

BH16-R028

Completion Date: 10/10/2016

BH16-R028

BH16-R028

BH16-R028

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

BH16-R029

BH16-R029

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 525062 7938851

BH16-R029

Completion Date: 11/10/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Borehole Name:
Location: 17 W 525291 7937897

BH16-R030

Completion Date: 11/10/2016

BH16-R030

BH16-R030

BH16-R030

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

BH16-R032

BH16-R032

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 525991 7936109

BH16-R032

Completion Date: 11/10/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R033

BH16-R033

BH16-R033

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 526653 7935439

BH16-R033

Completion Date: 11/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R034

BH16-R034

BH16-R034

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 527056 7933500

BH16-R034

Completion Date: 12/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R035

BH16-R035

BH16-R035

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 527423 7932310

BH16-R035

Completion Date: 12/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R036

BH16-R036

BH16-R036

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 527210 7931660

BH16-R036

Completion Date: 12/10/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R037

BH16-R037

BH16-R037

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 527873 7929786

BH16-R037

Completion Date: 12/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R038

BH16-R038

BH16-R038

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528501 7928421

BH16-R038

Completion Date: 12/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R039

BH16-R039

BH16-R039

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528666 7927955

BH16-R039

Completion Date: 12/10/2016

BS-2 

BS-1 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R040

BH16-R040

BH16-R040

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528686 7927755

BH16-R040

Completion Date: 13/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

BH16-R041

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528605 7927754

BH16-R041

Completion Date: 14/10/2016



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R042

BH16-R042

BH16-R042

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528517 7927713

BH16-R042

Completion Date: 14/10/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH16-R043

BH16-R043

BH16-R043

BH16-R043

BH16-R043

BH16-R043

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528428 7927675

BH16-R043

Completion Date: 13/10/2016

BS-1 

BS-2 

BS-3 

BS-4 

BS-5 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R044

BH16-R044

BH16-R044

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528736 7926992

BH16-R044

Completion Date: 28/10/2016

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R045

BH16-R045

BH16-R045

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528961 7926756

BH16-R045

Completion Date: 28/10/2016

BS-1 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

BH16-R053

BH16-R053

BH16-R053

BH16-R053

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 528238 7928027

BH16-R053

Completion Date: 28/10/2016

BS-1 

BS-2 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R067

BH16-R067

BH16-R067

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 535406 7918572

BH16-R067

Completion Date: 24/11/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R068

BH16-R068

BH16-R068

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 537046 7919096

BH16-R068

Completion Date: 24/11/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R069

BH16-R069

BH16-R069

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 539489 7920583

BH16-R069

Completion Date: 23/11/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH16-R070

BH16-R070

BH16-R070

Sample Photographs
Mary River 12 MTPA Mine Expansion
Pre-feasibility Study
Baffinland Iron Mines

Borehole Name:
Location: 17 W 540273 7921201

BH16-R070

Completion Date: 23/11/2016

BS-1 

BS-2 

BS-3 



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH17 B001

BH17 B001

BH17 B001

BH17 B001

BH17 B001

BH17 B001

Borehole Name:
Location: 17 W 529031 7916747

BH17 B001

Completion Date: April 22, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

15.2 15.5 15.8 16.2 16.5 16.8

Sample Photographs

Completion Date: April 22, 2017 Baffinland Iron Mines

Borehole Name: BH17 B001 Mary River Expansion Study Stage 2
Location: 17 W 529031 7916747

BH17 B001

BH17 B001

BH17 B001

BH17 B001

BH17 B001

DS 7

DS 8

DS 9

DS 10

DS 11



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH17 B002

BH17 B002

BH17 B002

BH17 B002

BH17 B002

BH17 B002

Borehole Name:
Location: 17 W 529323 7916577

BH17 B002

Completion Date: April 21, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

15.2 15.5 15.8 16.2 16.5 16.8

Sample Photographs

Completion Date: April 21, 2017 Baffinland Iron Mines

Borehole Name: BH17 B002 Mary River Expansion Study Stage 2
Location: 17 W 529323 7916577

BH17 B002

BH17 B002

BH17 B002

BH17 B002

BH17 B002

DS 7

DS 8

DS 9

DS 10

DS 11



16.8 17.1 17.4 17.7 18.0 18.3

18.3 18.6 18.9 19.2 19.5 19.8

19.8 20.1 20.4 20.7 21.0 21.3

21.3 21.6 21.9 22.3 22.6 22.9

22.9 23.2 23.5 23.8 24.1 24.4

Sample Photographs
Borehole Name: BH17 B002 Mary River Expansion Study Stage 2
Location: 17 W 529323 7916577
Completion Date: April 21, 2017 Baffinland Iron Mines

BH17 B002

BH17 B002

BH17 B002

BH17 B002

BH17 B002

DS 12

DS 13

DS 14

DS 15

DS 16



DRILL BIT LOST; NO SAMPLE COLLECTED. END OF HOLE AT 25.6 M

24.4 24.7 25.0 25.3 25.6 25.9

BH17 B002

Sample Photographs
Borehole Name: BH17 B002 Mary River Expansion Study Stage 2
Location: 17 W 529323 7916577
Completion Date: April 21, 2017 Baffinland Iron Mines



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

Borehole Name:
Location: 17 W 509861 7967883

BH17 C001

Completion Date: April 13, 2017

BH17 C001

BH17 C001

BH17 C001

BH17 C001

BH17 C001

BH17 C001

DS 1

DS 2

DS 3

DS 4

DS 5



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH17 C002

BH17 C002

BH17 C002

BH17 C002

BH17 C002

BH17 C002

Borehole Name:
Location: 17 W 519513 7957644

BH17 C002

Completion Date: April 14, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



9.1 9.4 9.8 10.1 10.4 10.7

Sample Photographs

Completion Date: April 14, 2017 Baffinland Iron Mines

Borehole Name: BH17 C002 Mary River Expansion Study Stage 2
Location: 17 W 519513 7957644

BH17 C002 DS 7



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

Borehole Name:
Location: 17 W 520091 7957302

BH17 C003

Completion Date: April 14, 2017

BH17 C003

BH17 C003

BH17 C003

BH17 C003

BH17 C003

BH17 C003

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

BH17 C004

BH17 C004

BH17 C004

BH17 C004

BH17 C004

BH17 C004

Borehole Name:
Location: 17 W 520484 7956357

BH17 C004

Completion Date: April 14, 2017

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



9.1 9.4 9.8 10.1 10.4 10.7

Completion Date: April 14, 2017 Baffinland Iron Mines

Borehole Name: BH17 C004 Mary River Expansion Study Stage 2
Location: 17 W 520484 7956357

BH17 C004

Sample Photographs

DS 7



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH17 C005

BH17 C005

BH17 C005

BH17 C005

BH17 C005

BH17 C005

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

Borehole Name:
Location: 17 W 525227 7938527

BH17 C005

Completion Date: April 14, 2017

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

BH17 C006

BH17 C006

BH17 C006

BH17 C006

BH17 C006

BH17 C006

Borehole Name:
Location: 17 W 527370 7932609

BH17 C006

Completion Date: April 15, 2017

DS 1

DS 2

DS 3

DS 4

DS 5

DS 6



9.1 9.4 9.8 10.1 10.4 10.7

Completion Date: April 15, 2017 Baffinland Iron Mines

Borehole Name: BH17 C006 Mary River Expansion Study Stage 2
Location: 17 W 527370 7932609

BH17 C006

Sample Photographs



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

BH17 C006B

BH17 C006B

BH17 C006B

BH17 C006B

Borehole Name:
Location: 17 W 528253 7929081

BH17 C006B

Completion Date: April 16, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3

DS 4



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

BH17 C007

BH17 C007

BH17 C007

Borehole Name:
Location: 17 W 528564 7917138

BH17 C007

Completion Date: April 22, 2017

DS 1

DS 2

DS 3



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

BH17 C010

BH17 C010

BH17 C010

Borehole Name:
Location: 17 W 529961 7916702

BH17 C010

Completion Date: April 19, 2017

DS 1

DS 2

DS 3



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH17 C011

BH17 C011

BH17 C011

Borehole Name:
Location: 17 W 532072 7917478

BH17 C011

Completion Date: April 19, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH17 C012

BH17 C012

BH17 C012

Borehole Name:
Location: 17 W 533228 7918553

BH17 C012

Completion Date: April 19, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DS 1

DS 2

DS 3



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

BH17 C013

BH17 C013

BH17 C013

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

Borehole Name:
Location: 17 W 534196 7918569

BH17 C013

Completion Date: April 18, 2017

DS 1

DS 2

DS 3



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

Borehole Name:
Location: 17 W 542257 7922182

BH17-BR86-1

Completion Date: October 3, 2017

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

DQ-1

DQ-2

DQ-3

DQ-4



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

15.2 15.5 15.8 16.2 16.5 16.8

16.8 17.1 17.4 17.7 18.0 18.3

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

Sample Photographs

Baffinland Iron Mines

Borehole Name: BH17-BR86-1 Mary River Expansion Study Stage 2
Location: 17 W 542257 7922182
Completion Date: October 3, 2017

DQ-5

DQ-6

DQ-7



18.3 18.6 18.9 19.2 19.5 19.8

19.8 20.1 20.4 20.7 21.0 21.3

21.3 21.6 21.9 22.3 22.6 22.9

22.9 23.2 23.5 23.8 24.1 24.4

24.4 24.7 25.0 25.3 25.6 25.9

25.9 26.2 26.5 26.8 27.1 27.4

Completion Date: October 3, 2017 Baffinland Iron Mines
Location: 17 W 542257 7922182
Borehole Name: BH17-BR86-1 Mary River Expansion Study Stage 2

Sample Photographs

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

DQ-8

DQ-9



27.4 27.7 28.0 28.3 28.7 29.0

29.0 29.3 29.6 29.9 30.2 30.5

30.5 30.8 31.1 31.4 31.7 32.0

32.0 32.3 32.6 32.9 33.2 33.5

33.5 33.8 34.1 34.4 34.7 35.1

35.1 35.4 35.7 36.0 36.3 36.6

BH17-BR86-1

Completion Date: October 3, 2017 Baffinland Iron Mines

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

BH17-BR86-1

Sample Photographs
Borehole Name: BH17-BR86-1 Mary River Expansion Study Stage 2
Location: 17 W 542257 7922182

DQ-11

DQ-10

DQ-12



36.6 36.9 37.2 37.5 37.8 38.1

38.1 38.4 38.7 39.0 39.3 39.6

BH17-BR86-1

BH17-BR86-1

Location: 17 W 542257 7922182
Completion Date: October 3, 2017 Baffinland Iron Mines

Sample Photographs
Borehole Name: BH17-BR86-1 Mary River Expansion Study Stage 2

DQ-13



0 0.3 0.6 0.9 1.2 1.5

1.5 1.8 2.1 2.4 2.7 3.0

3.0 3.4 3.7 4.0 4.3 4.6

4.6 4.9 5.2 5.5 5.8 6.1

6.1 6.4 6.7 7.0 7.3 7.6

7.6 7.9 8.2 8.5 8.8 9.1

Sample Photographs
Mary River Expansion Study Stage 2
2017 Geotechnical Investigation
Baffinland Iron Mines

Borehole Name:
Location: 17 W 542269 7922171

BH17-BR86-2

Completion Date: October 26, 2017

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

DQ-2

DQ-1

DQ-3

DQ-4



9.1 9.4 9.8 10.1 10.4 10.7

10.7 11.0 11.3 11.6 11.9 12.2

12.2 12.5 12.8 13.1 13.4 13.7

13.7 14.0 14.3 14.6 14.9 15.2

15.2 15.5 15.8 16.2 16.5 16.8

16.8 17.1 17.4 17.7 18.0 18.3

Baffinland Iron Mines

Borehole Name: BH17-BR86-2 Mary River Expansion Study Stage 2
Location: 17 W 542269 7922171
Completion Date: October 26, 2017

Sample Photographs

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

DQ-5

DQ-6



18.3 18.6 18.9 19.2 19.5 19.8

19.8 20.1 20.4 20.7 21.0 21.3

21.3 21.6 21.9 22.3 22.6 22.9

22.9 23.2 23.5 23.8 24.1 24.4

24.4 24.7 25.0 25.3 25.6 25.9

25.9 26.2 26.5 26.8 27.1 27.4

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

BH17-BR86-2

Borehole Name: BH17-BR86-2 Mary River Expansion Study Stage 2
Sample Photographs

Completion Date: October 26, 2017 Baffinland Iron Mines
Location: 17 W 542269 7922171
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Pore Water Extraction and Determination of 
Soluble Salt Content of Soils by Refractometer 
ASTM D4542-15 

Geotechnical LaboratoryGeotechnical LaboratoryGeotechnical LaboratoryGeotechnical Laboratory

 

Comments:  Tested with EXTECH Model RF20 Refractometer with automatic temperature compensation. 

Reported by: R. Serluca,  Lab Tech.,  Dec. 17, 2017 
Name, Title, Date 

Reviewed by: W. Hoyle, Feb.16, 2018 
Name, Title, Date 

 

Notice: the test data given herein pertain to the sample provided, and may not be applicable to material from other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request. 
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Date:  December 17, 2017 Baffinland Iron Mines Corporation 

Project Number:  H/353004 2275 Upper Middle Rd, 
Oakville Ontario. 

Project:   Mary River Expansion Project Attention:  
 
 

Sample As Listed Below 

Source BH17-BR86- 2 – Km 86 Rail Bridge N/W Abutment 

 

 

  

  

  

  

  

  

  

 0.0 
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Soluble Salt Content of Soils by Refractometer 
ASTM D4542-15 

Geotechnical LaboratoryGeotechnical LaboratoryGeotechnical LaboratoryGeotechnical Laboratory

 

Comments:  Tested with EXTECH Model RF20 Refractometer with automatic temperature compensation. 

Reported by: R. Serluca,  Lab Tech.,  Dec. 17, 2017 
Name, Title, Date 

Reviewed by: W. Hoyle, Feb. 16, 2018 
Name, Title, Date 

 

Notice: the test data given herein pertain to the sample provided, and may not be applicable to material from other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request. 
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Date:  December 17, 2017 Baffinland Iron Mines Corporation 

Project Number:  H/353004 2275 Upper Middle Rd, 
 Oakville Ontario. 

Project:   Mary River Expansion Project Attention:  
 
 

Sample As Listed Below 

Source BH17- BR86 - 3 – Km 86 Rail Bridge S/E Abutment  

 

 



Pore Water Extraction and Determination of 
Soluble Salt Content of Soils by Refractometer 
ASTM D4542-15 

Geotechnical LaboratoryGeotechnical LaboratoryGeotechnical LaboratoryGeotechnical Laboratory

 

Comments:  Tested with EXTECH Model RF20 Refractometer with automatic temperature compensation. 

Reported by: P. Snable, G.I.T. April 20, 2018 
Name, Title, Date 

Reviewed by: G. Qu, July 10, 2018. 
Name, Title, Date 

 

Notice: the test data given herein pertain to the sample provided, and may not be applicable to material from other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request. 
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Date:  April 20, 2018 Baffinland Iron Mines 

Project Number:  H/353004 2275 Upper Middle Rd, 
Oakville Ontario. 

Project:   Mary River Expansion Project Attention: G. Qu 
 
 

Sample As Listed Below 

Source BH18-BR15-2 Milne Port 

 

 

  

  

 



Pore Water Extraction and Determination of 
Soluble Salt Content of Soils by Refractometer 
ASTM D4542-15 

Geotechnical LaboratoryGeotechnical LaboratoryGeotechnical LaboratoryGeotechnical Laboratory

 

Comments:  Tested with EXTECH Model RF20 Refractometer with automatic temperature compensation. 

Reported by: R. Serluca, Lab Tech. June 10, 2018 
Name, Title, Date 

Reviewed by: G. Qu, July 10, 2018. 
Name, Title, Date 

 

Notice: the test data given herein pertain to the sample provided, and may not be applicable to material from other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request. 
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Date:  June 10, 2018 Baffinland Iron Mines 

Project Number:  H/353004 2275 Upper Middle Rd, 
Oakville Ontario. 

Project:   Mary River Expansion Project Attention: H. Ghiabi 
 
 

Sample As Listed Below 

Source BH18-BR70-1 
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Comments:  Tested with EXTECH Model RF20 Refractometer with automatic temperature compensation. 

Reported by: R. Serluca, Lab Tech. June 10, 2018 
Name, Title, Date 

Reviewed by: G. Qu, July 10, 2018. 
Name, Title, Date 

 

Notice: the test data given herein pertain to the sample provided, and may not be applicable to material from other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request. 
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Date:  June 10, 2018 Baffinland Iron Mines 

Project Number:  H/353004 2275 Upper Middle Rd, 
Oakville Ontario. 

Project:   Mary River Expansion Project Attention: H. Ghiabi 
 
 

Sample As Listed Below 

Source BH18-BR70-2 
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Appendix E
Fence Diagrams
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Appendix F
Summary of Laboratory Results



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 1.0
BS-2
BS-3
BS-1 0.9 30
BS-2 2.5 10 8 74 18
BS-3 4.3
BS-1 1.0 11
BS-2 2.5 4 78 18
BS-3 3.6 10
BS-1
BS-2
BS-3
BS-1 1.0 13
BS-2 2.5 10 1 87 13
BS-3 4.0
BS-1
BS-2
BS-3
BS-1 0.9 23
BS-2 2.1
BS-3 4.2
BS-1 1.0
BS-2 3.0
BS-3 4.0
BS-1 1.0
BS-2 2.5 19 0 86 14
BS-3 4.0 15
BS-1 1.0
BS-2 2.5 10 1 81 18
BS-3 3.8
BS-1 1.0
BS-2 2.5 16 0 85 15
BS-3 3.5 16
BS-1 0.8
BS-2 2.0 11 11 69 20
BS-3 3.8
BS-1 1.0
BS-2 2.5 2 73 24
BS-3 4.0 13
BS-1 1.0 32
BS-2 2.0 15 8 55 28
BS-3 4.0
BS-1 0.0 29
BS-2 2.5
BS-3 4.0
BS-1 1.0
BS-2 2.5
BS-3 4.0

BH16-R014

BH16-R015

BH16-R016

BH16-R017

BH16-R018

BH16-R008

BH16-R009

BH16-R010

BH16-R011

BH16-R012

BH16-R013

Fines (%)

BH16-R003

BH16-R004

BH16-R005

BH16-R006

BH16-R007

Borehole 
No. Sample  No. Depth Moisture 

Content (%) Gravel (%) Sand (%)

Rev 0 Page 1 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 1.0
BS-2 2.5
BS-3 4.0
BS-1 0.5
BS-2 2.0
BS-3 3.5 20 0 57 43
BS-1 1.0
BS-2 2.5
BS-3 3.4
BS-1 0.7
BS-2 1.9
BS-3 4.0 9 13 44 44
BS-1 0.8
BS-2 2.0 0 61 39
BS-3 3.7
BS-1 0.0
BS-2 1.5 9 30 38 32
BS-3 3.0 8
BS-1 1.0 18 16 43 41
BS-2 2.5 15
BS-3 4.0 16
BS-1 1.0 27
BS-2 2.5
BS-3 4.0 8
BS-1 1.0 8 22 43 35
BS-2 2.5
BS-3 4.0 9
BS-1 0.8 3
BS-2 2.0
BS-3 3.0
BS-1 1.0
BS-2 2.5
BS-3
BS-1 1.0
BS-3 1.5 10
BS-2 2.5
BS-1 0.3
BS-2 2.5
BS-3
BS-1 1.0
BS-2 2.5 7
BS-3 4.0
BS-1 1.0
BS-2 2.5 8 27 40 32
BS-3 3.5 9
BS-1 1.0
BS-2 2.5 24 42 34
BS-3 4.0

BH16-R029

BH16-R030

BH16-R032

BH16-R033

BH16-R034

BH16-R035

BH16-R023

BH16-R024

BH16-R025

BH16-R026

BH16-R027

BH16-R028

Sample  No. Depth Moisture 
Content (%)

BH16-R019

BH16-R020

BH16-R021

BH16-R022

Gravel (%) Sand (%) Fines (%)Borehole 
No.

Rev 0 Page 2 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 1.0
BS-2 2.5 10 23 42 35
BS-3 4.0
BS-1 1.0
BS-2 2.5 20 0 91 9
BS-3 4.0 20
BS-1 1.0
BS-2 2.0 16 2 89 9
BS-3 4.0 8
BS-1 1.0 20 3 94 3
BS-2 2.5
BS-3 4.0
BS-1 1.0
BS-2 2.5 19
BS-3 4.0
BS-1
BS-2
BS-3
BS-1 1.0
BS-2 2.5
BS-3 4.0 15
BS-1 1.0
BS-2 2.5
BS-3 4.0 15
BS-4 6.5
BS-5 8.8 7
BS-1 1.0
BS-2 2.0 11
BS-3 4.0 16
BS-1 1.0 8
BS-2
BS-3 3.6 21
BS-1 0.6
BS-2 1.3 6
BS-3 2.3 40
BS-4 3.9 22
BS-1 1.3
BS-2 5.5 23
BS-1 1.2 3 60 37
BS-2 2.4
BS-3 4.5
BS-1 1.0
BS-2 2.0
BS-3 3.6
BS-1 1.0 19 41 40
BS-2 2.5
BS-3 4.0
BS-1 1.0 0 84 16
BS-2 2.4
BS-3 3.9

BH16-R069

BH16-R070

BH16-R044

BH16-R045

BH16-R046

BH16-R053

BH16-R067

BH16-R068

BH16-R036

BH16-R039

BH16-R040

BH16-R041

BH16-R042

BH16-R043

BH16-R037

BH16-R038

Borehole 
No. Sample  No. Depth Moisture 

Content (%) Gravel (%) Sand (%) Fines (%)

Rev 0 Page 3 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 1.2 17
BS-2 2.5
BS-3 3.5 1 73 26
BS-4 5.0
BS-5 7.3 39
BS-1 1.0
BS-2 2.5
BS-1 0.9
BS-2 2.6 13 9 61 30
BS-3 3.5
BS-4 5.5
BS-5 7.3
BS-6 8.8
BS-1 1.0
BS-2 2.5 9 33 58
BS-3 4.3
BS-4 5.3
BS-1 1.0
BS-2 2.5 100
BS-3 4.0 100
BS-4 5.8 100
BS-5 7.6 100
BS-6 8.8 100
BS-7 10.0 100
BS-1 1.2
BS-2 2.0
BS-3 4.0
BS-1 1.0
BS-2 2.5
BS-3 3.4
BS-4 5.2
BS-5 7.0
BS-1 1.0
BS-2 2.7 25 53 22
BS-3 4.0
BS-4 5.8
BS-5 7.3
BS-1 1.0
BS-2 2.4 3 74 22
BS-3 4.0
BS-4 5.5
BS-1 0.6
BS-2 2.2 9 1 82 17
BS-3 4.0
BS-4 5.5

BH16-C016

BH16-C017

BH16-C018

Gravel (%) Sand (%) Fines (%)

BH16-C007

BH16-C008

BH16-C009

Borehole 
No. Sample  No. Depth Moisture 

Content (%)

BH16-C010

BH16-C011

BH16-C012

BH16-C015

Rev 0 Page 4 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 1.0
BS-2
BS-3 4.5 8

BH16-C019B BS-1 5.8 0 0 98 1
BS-1 1.0
BS-2 2.5 8
BS-3 4.3
BS-4 5.5 8
BS-5 6.7
BS-6 8.5 11
BS-1 1.0
BS-2 2.5 14
BS-3 3.5 12
BS-4 7.0
BS-5 8.7 5 0 67 33
BS-1 2.4
BS-2 4.4 19 0 98 2
BS-3 6.3
BS-4 7.3 24
BS-5 8.2
BS-1 3.7 16 0 93 7
BS-2 5.0 17 12 44 45
BS-3 6.2 15
BS-1 3.4
BS-2 5.0 18 0 90 10
BS-3 7.0 18
BS-4 8.5
BS-5 10.0 14
BS-1 2.7
BS-2 4.0 15 1 89 10
BS-3 5.2
BS-4 7.0
BS-1 2.4 6 69 24
BS-2 4.0 14 2 77 21
BS-3 5.5
BS-4 7.0 19
BS-5 8.5 13
BS-6 10.0
BS-1 4.0 10 9 72 20
BS-2 5.0
BS-3 7.0 16
BS-1 6.3
BS-2 8.8 7 0 94 6
BS-3 9.6 18
BS-4 11.4

Sand (%) Fines (%)

BH16-C021

BH16-C022

BH16-C023

BH16-C024

Gravel (%)

BH16-C025

BH16-C026

BH16-C027

BH16-C028

BH16-C019

BH16-C020

Borehole 
No. Sample  No. Depth Moisture 

Content (%)

Rev 0 Page 5 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 0.9
BS-2 2.4 21 1 75 25
BS-3 4.0
BS-4 7.0
BS-1 1.0
BS-2 2.0 14
BS-3 4.0
BS-4 5.0 19 3 94 3

BH16-C031 BS-1 1.4
BS-1 0.9
BS-2 2.4 11 10 71 19
BS-3 4.4
BS-4 5.5
BS-5 6.9
BS-6 8.9
BS-1 1.4
BS-2 2.1
BS-1 0.9
BS-2 2.5
BS-3 4.0
BS-4 5.0
BS-5 6.1
BS-1 0.9
BS-2 2.4
BS-3 4.3
BS-4 5.5
BS-5 7.0
BS-6 8.8
BS-1 0.9
BS-2 2.6
BS-1 1.1
BS-2 2.5
BS-3 4.0 20 47 35
BS-4 5.5
BS-5 7.0
BS-1 1.2
BS-2 2.7 53
BS-3 4.0 22
BS-4 5.5
BS-5 7.3
BS-1 0.9
BS-2 1.9 12
BS-3 4.0
BS-4 5.5
BS-5 7.4

BH16-C030

BH16-C032

BH16-C201

BH16-C202

BH16-C029

BH16-C203

BH16-C204

BH16-C205

BH16-C206

BH16-C207

Gravel (%) Sand (%) Fines (%)Borehole 
No. Sample  No. Depth Moisture 

Content (%)

Rev 0 Page 6 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

DS1 0.9
DS2 2.1
DS3 3.1 7 14 49 37
DS4 4.9
DS5 7 3 0 55 44
DS1 0.9
DS2 2.4 10 21 59 20
DS3 4
DS4 5.5
DS5 7
DS6 8.2
DS7 10.1
DS1 0.9
DS2 1.8
DS3 3.4 7 32 47 21
DS4 5.5 9 4 73 23
DS5 7
DS6 8.8 10 9 57 34
DS1 0.6
DS2 2.4
DS3 3.7
DS4 5.2
DS5 7 9 75 17
DS6 7.9
DS7 9.8 8 60 33
DS1 0.9
DS2 2.4
DS3 4
DS4 5.5 7 18 57 24
DS5 7
DS6 8.5
DS1 0.6
DS2 2.4
DS3 3.7 14 18 45 37
DS4 5.2
DS5 6.7
DS6 8.2 16 21 42 38
DS1 0.9
DS2 2.4
DS3 4
DS4 5.5
DS1 1
DS2 1.9
DS3 4 14 10 38 52
DS1 0.6
DS2 2.4 14 1 88 11
DS3 3.7 15 0 90 9
DS1 0.9
DS2 2.4
DS3 4 17 0 76 24

BH17-C001

BH17-C002

BH17-C003

BH17-C004

BH17-C005

BH17-C006

BH17-C006B

BH17-C007

BH17-C010

BH17-C011

Rev 0 Page 7 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

DS1 0.9
DS2 2.1
DS3 4 8 24 38 38
DS1 0.9 14 12 58 31
DS2 2.1
DS3 4
BS-1 0.3
BS-2 2.7
BS-3 3.5 19 6 66 29
BS-4 5.5
BS-5 6.7
BS-6 8.5
BS-7 10.3
BS-1 1.2
BS-2 2.7 11
BS-3 4.3
BS-4 5.9 14 5 77 19
BS-5 7.3
BS-6 8.4
BS-7 8.8
BS-8 11.5
BS-9 12.8
BS-1 1.1
BS-2 1.9 9 24 47 28
BS-3 4.0
BS-4 5.8 100 2 72 26
BS-5 7.3 23
BS-6 8.8
BS-7 10.3
BS-8 11.5
BS-9 13.4
BS-10 14.6
BS-1 1.0
BS-2 2.7
BS-3 4.3
BS-4 5.8 100 7 54 39
BS-5 7.3 19 35 44 21
BS-6 8.8
BS-7 10.5
BS-8 11.8
BS-9 13.2
BS-10 14.5
BS-11 15.5

Fines (%)

BH17-C012

BH17-C013

Borehole 
No.

BH16-B004

BH16-B001

BH16-B002

BH16-B003

Sample  No. Depth Moisture 
Content (%) Gravel (%) Sand (%)

Rev 0 Page 8 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

BS-1 0.6
BS-2 5.0
BS-3 9.8 22 0 98 2
BS-1 0.9
BS-2 2.9 11 5 87 8
BS-3 4.2
BS-4 5.1 21 0 98 2
BS-5 6.4
BS-6 9.5 20 0 61 39
BS-1 4.2
BS-2 9.0 19 0 98 2
BS-1 3.0 12 4 87 9
BS-2 8.0
BS-1 0.6
BS-2 2.7
BS-3 4.0
BS-4 5.8 12 0 53 47
BS-5 7.3
BS-6 8.5
BS-7 10.0
BS-1 1.0
BS-2 2.5
BS-3 3.5 12 0 65 35
BS-4 5.0
BS-5 7.0 1 0 63 37
BS-6 8.9
BS-1 1.0
BS-2 2.5 100 17 41 41
BS-3 4.0
BS-4 5.0 11 0 63 37
BS-5 6.7
BS-6 8.0
BS-7 10.0 100 15 66 20
BS-8 11.5
BS-9 13.4
BS-1 1.0
BS-2 2.6
BS-3 3.6 15 0 88 12
BS-4 5.3 0 67 33
BS-5 7.2 7 0 66 34

BH16-B011

BH16-B012

BH16-B013

BH16-B014

BH16-B015

BH16-B016

BH16-B009

BH16-B010

Rev 0 Page 9 of 10



2016 Rail Geotechnical Investigation
Summary of Laboratory Results

DS1 0.9
DS2 2.4 26 0 93 7
DS3 4
DS4 5.5 37 0 7 93
DS5 7
DS6 8.5 10 6 65 29
DS7 9.4
DS8 11.4 7 30 63
DS9 13.1 12
DS10 14.3
DS11 15.5 12
DS1 0.5 19 0 88 12
DS2 2
DS3 3.7 37 0 15 85
DS4 5.1
DS5 6.7 24 0 49 51
DS6 8.2
DS7 10.1
DS8 11.5 9 3 66 32
DS9 12.8
DS10 14.5
DS11 15.8 11 10 70 20
DS12 17.4
DS13 18.6 8 15 66 20
DS14 20.1
DS15 22.3
DS16 23.5 15 1 72 27

BH17-B001

BH17-B002

Fines (%)Borehole 
No. Sample  No. Depth Moisture 

Content (%) Gravel (%) Sand (%)

Rev 0 Page 10 of 10





2018 Rail Geotechnical Investigation
Summary of Laboratory Results

DQ-1 1.7
DS-2 2.6 6 34 44 22
DS-3 3.9 11 6 57 37
DS-4 5.1 7
DQ-5 5.8
DS-1 1.2 14 1 85 14
DQ-2 1.5
DS-3 2.0 63 1 45 54
DQ-4 2.5
DS-5 2.6 9 29 39 32
DS-6 3.5
DS-7 4.2 11 14 60 26
DS-8 5.8 5 22 48 30
DQ-9 6.3
DQ-1 1.5
DS-2 2.6 22 0 97 3
DQ-3 6.3
DS-4 6.8 28 0 80 20
DS-5 9.4 36 0 3 97
DQ-6 9.6
DS-6 11.3 19 0 39 61
DQ-7 14.3
DS-8 14.6 15 9 51 40
DQ-9 16.5 14.0 19 26 55
DQ-10 18.2
DQ-11 20.9
DS-1 0.8 1.0 38 47 15
DQ-1 1.2 20.0 0 86 14
DS-2 3.2 15.0 0 91 9
DQ-3 9.5 23.0 0 2 98
DQ-4 19.5
DS-5 19.6 0 2 98
DS-2 2.1
DQ-3 3.0 31 69 0
DS-4 5.1
DQ-5 5.4

BH18-BR102-2

BH18-BR70-2

Depth Moisture 
Content Fines (%)Gravel 

(%) Sand (%)

BH18-BR15-1

BH18-BR15-2

BH18-BR70-1

Borehole No. Sample 
No.

Rev 1 Page 1 of 2



2018 Rail Geotechnical Investigation
Summary of Laboratory Results

BH18-BR70-1

DQ-8
DQ-6
DQ-5
DQ-4BH17-BR86-3

12.09.5DQ-3

BH17-BR86-2

BH18-BR15-2

Borehole No. Sample No. Depth Salinity Scale (ppt)

DQ-2 1.5 3.0
DQ-4 2.0 N/A

DQ-2

BR18-BR70-2

DQ-9 11.3 N/A
DQ-1 1.5 0.0
DQ-3 6.2 0.0
DQ-1 1.2 0.0

2.0 1.0

DQ-1 1.2 N/A

DQ-3

30.0
12.0
8.0
5.0
3.0

1.0
1.0
1.0
1.0
1.0

DQ-11 36.4 4.0
DQ-1 1.0 1.0

DQ-7 20.0 1.0
DQ-8 24.0 1.0

1.0
DQ-5 10.0 1.0
DQ-6 11.3 1.0

DQ-4 5.0

DQ-1 1.0 1.0
DQ-2 2.0 1.0

Rev 1 Page 2 of 2
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Appendix G
Laboratory Certificate of Conformance
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Appendix H
Coarse Aggregate Physical Testing Reports



Amec Foster Wheeler Environment and Infrastructure
a Division Amec Foster Wheeler Americas Limited
505 Woodward Avenue, Unit 1
Hamilton, ON    L8H 6N6
Canada
Tel  (905) 312-0700
Fax (905) 312-0771

21 July 2017
File: TB152049

Hatch Ltd.
4342 Queen St. Suite 500
Niagara Falls, Ont.
L2E 7J7

Attention: Mr. Ralph Serluca

Dear Sir,

RE: AGGREGATE TESTING – 10” ROCK
GRANITE & DIABASE

We are pleased to present the results of laboratory testing conducted on two samples of 10”rock
received in our Amec Foster Wheeler Hamilton laboratory on 27 June 2017. It is understood that a
representative of Hatch Ltd. obtained the sample from an unspecified source.

Testing of the 10” rock materials was limited to Mill Abrasion using TMS-004, Track Rock Ballast
Specification, rev. 22 Aug. 2013. Oversized samples were crushed to required particle sizes using
laboratory Jaw-crusher.

Results of the physical testing can be found in Table 1.

Table 1 – Physical Laboratory Testing Results

Testing Required NF17-05
(Granitic Gneiss)

NF17-06
(Diabase)

Mill Abrasion 2.7% loss 5.8% loss

If there are any questions concerning this report, please do not hesitate to contact our office.

Yours truly,

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited

Reviewed by,

Kristen Hand Ognjenko Lazic
Soils & Aggregate Laboratory Supervisor Concrete & Asphalt Laboratory Supervisor
kh:OL
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15 February 2017
File: TB152049

Hatch Ltd.
4342 Queen St., Suite 500
Niagara Falls, ON
L2E 7J7 Canada

Attention: Mr. Warren R. Hoyle, P.Geo.

RE: PHYSICAL TESTING OF BEDROCK CORE AND ROCK LUMPS

1.0 INTRODUCTION

We are pleased to present the results of our Amec Foster Wheeler Hamilton laboratory testing
conducted on rock lump samples provided by HATCH Limited (HATCH). It is understood the
rock lump and bedrock core samples were sampled in January 2017 by a representative of
Hatch. These samples were received in our laboratory on 26 January 2017.

2.0 METHODLOGY

A total of four pails of rock grab samples (4-8 inch) and bedrock cores were provided for
physical durability testing. The aggregate was crushed using a laboratory crusher at Amec
Foster Wheeler Hamilton Laboratory. The material was crushed to produce a 20mm coarse
aggregate to be tested.

Testing of the 20mm crushed core samples was limited to:

Resistance of Coarse Aggregate to Degradation
by Abrasion in the Micro-Deval Apparatus (CSA A23.2 - 29A)

Sieve Analysisof Coarse and Fine Aggregate (CSA A23.2 - 2A)
Relative Density and Absorption of Coarse Aggregate (CSA A23.2 - 12A)
Resistance of Unconfined Coarse Aggregate

to Freezing and Thawing (CSA A23.2 - 24A)



Hatch Ltd.
Physical Testing of Bedrock Core and Rock Lumps

TB152049 Page 2

The results of testing are summarized in Table 1.

3.0 RESULTS

Table 1. Results of the Physical Testing Crushed Aggregate Sample

Test Required Test Method
Laboratory Test Results

NF17-01 NF17-02 NF17-03 NF17-04
Relative Density
(Specific Gravity) CSA A23.2 - 12A 2.662 2.655 2.618 2.995

Absorption (%) CSA A23.2 - 12A 0.82 0.90 0.37 0.45

Micro-Deval
Abrasion (% loss) CSA A23.2 - 29A 10.5 11.0 4.5 7.9

Unconfined Freeze-
Thaw (% loss) CSA A23.2 - 24A 6.7 11.1 1.6 0.8

Presented in Enclosures 1 through 4 are the gradation results of the coarse portion of each
sample.

Please contact us if you have any questions, or if we can be of further service evaluating
aggregate sources.

Regards,

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited

Reviewed by,

Ognjenko Lazic Kristen Hand
Asphalt & Concrete Soils & Aggregate
Laboratory Supervisor Laboratory Supervisor



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14, Table 11 & 12 and A23.2 - 15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1

Client:

Name of Testing Laboratory: Telephone No.: Fax No.:

Sample Lab No.:

Aggregrate Inventory No.:

Flat & elongated particles, Procedure A, 4:1 - A23.2-13A

Petrographic examination of aggregate - A23.2 -15A

Issued By:

 (905) 312 - 0700Amec Foster Wheeler  Environment & Infrastructure

CSA Laboratory Test and Number

-

Y / N
Standard Requirements

freezing & thawing conditions

-

of total sample

Clay lumps - A23.2 - 3A †****

Meets

Reference

     Acceptance Limits

Results

-

Job No.:

0.3 % maximum

Concrete exposed to Other exposure

-

Sample Source:

Stockpile Quantity (t)Date Sampled:
Crushed Core

S018-17 NF17-01

--
Sample Type:

Limits for Deleterious Substances and Physical Properties of Aggregates

Nominal Max. Size (mm): Gradation Results: Meets Spec.:   (Y/N)

Sampled By:
Client

Testing Laboratory Representative Signature

-

COARSE AGGREGATE

20 mm

TB152049 Hatch Ltd.

January 2017

Sample Spec.

-

14 February 2017

-

20.0 % maximum 20.0 % maximum - - -

Maximum percentage by mass

-

Alternative Requirements***

0.5 % maximum

6 % maximum

Abrasion loss - A23.2 - 16A and A23.2 - 17A§§

-

  Enclosure:
2

21 % maximum Y

N/Y

10.5%

6.7%

14.0%

9.5%10 % maximum

-

-

  Material Results

0.37% 0.82% -

1% maximum1

-

n/a n/a n/a

Micro-Deval test - A23.2 - 29A 17 % maximum

 (905) 312 - 0771

Print Name

Concrete prism - A23.2 - 14A

125  maximum 140  maximum

Accelerated mortar bar - A23.2 - 25A

MgSO4 soundness loss - A23.2 - 9A

-50 % maximum

Alkali-Carbonate reactivity - A23.2 - 26A chem. comp. must plot in non-exp. field -

- -

50 % maximum

maximum 0.150% at 14 days

-

12 % maximum 18 % maximum

-

  Date

-

-

- -

-

1 % maximum

maximum 0.040% at one year

Absorption - A23.2 - 12A

Kristen Hand

-

-

--

-

Unconfined freeze-thaw test - A23.2 - 24A‡‡

Low - density granular materials - A23.2 - 4A‡**** 0.5 % maximum

Material finer than 80 μm - A23.2 - 5A** 1% maximum1



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14,  Table 11 & 12 and A23.2-15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1 Enclosure: 2

*Limits for deleterious substances not listed in this Table, such as coal, ochre (ironstone), shalestone, siltstone, or argillaceous limestone, shall be specified by the owner

 to encompass deleterious materials known to be present in a particular region. In the absence of such information, aggregate shall be accepted

or rejected in accordance with clause 4.2.3.9

†Clay lumps are defined as fine-grained, consolidated, sedimentary materials of a hydrous aluminosilicate nature.

‡A liquid with a relative density of 2.0 is generally used to separate particles classified as coal or lignite. Liquids with relative densities higher or lower than 2.0 might be

required to identify other deleterious low-density materials.

The amount of material of clay size shall be determined by performing a hydrometer analysis as per ASTM D 422 on a sample washed through an 80 μm sieve.

**In the case of crushed aggregate, if material finer than the 80 μm sieve consists of the dust of fracture, essentially free from clay or shale, the maximum shall be 2.0%

‡‡CSA A23.2-24A, a test for coarse aggregate, has good precision and shows fair correlation with the MgSO4 soundness test. For further information, see Rogers,

Senior, & Boothe (1989)

§§The abrasion loss shall not be greater than 35% when the aggregate is used in concrete paving or for other concrete surfaces subjected to significant wear.
This does not refer to air- cooled iron blast-furnace-slag coarse aggregate. The abrasion loss requirements for coarse aggregate shall be waived provided that
the material meets the alternative requirements for Micro-deval detailed in this Table.
***The freeze-thaw requirements for coarse aggregate shall be waived provided that the material meets the laternative requirements for MgSO4 soundness loss
detailed in this Table.
****If the Coarse Aggregate when tested according to A23.2-15A does not show the presence of either clay lumps or low-density granular materials, the requirements
 for testing in accordance with 3A and 4A may be waived.
1This limit applies to the amount of material finer than 80μm as determined by washing only.

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited
505 Woodward Avenue, Unit 1
Hamilton, Ontario
Canada  L8H 6N6 TM-MAT-1041A-03



SIEVE ANALYSIS OF  FINE AND COARSE AGGREGATE
CSA A23.2-2A

Enclosure:
Date:

Hatch Project No:

NF17-01 Lab No:

Client Date Received:

Date Tested:

Crushed Core Lab Technician:

CSA A23.1-14, August 2014, Table 11, Group I, 20-5mm Concrete Stone

Grading Requirements for Coarse Aggregate

 SIEVE SIZES  (mm) 120 112 80 56 40.0 28.0 20 14 10 7.1 5 2.5 1.25 0.630 0.315 0.160 0.08

 SPECIFICATIONS - - - - - 100.0 85-100 50-90 25-60 - 0-10 0-5 - - - - -

 % PASSING 100.0 100.0 100.0 100.0 100.0 100.0 91.7 54.9 30.7 14.4 3.5

0.0 0.0 0.0 0.0 0.0 0.0 8.3 45.1 69.3 85.6 96.5

Sample Source:

26 January 2017

S018-17

1

January 2017

Specification:

Sample Type:

Date Sampled: 

 % RETAINING

6 February 2017

KH

TB152049

14 February 2017
Client:

Sampled By:

112805640.028.02014107.15.02.51.250.630 0.315 0.160 0.08
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Upper Specification Limit sieve designations

Amec Foster Wheeler Environment & Infrastructure 
505 Woodward Avenue, Unit 1
Hamilton, Ontario L8H 6N6
PH: 905 312 0700
FX: 905 312 0771 TM-MAT-1005A-05



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14, Table 11 & 12 and A23.2 - 15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1

Client:

Name of Testing Laboratory: Telephone No.: Fax No.:

Sample Lab No.:

Aggregrate Inventory No.:

Flat & elongated particles, Procedure A, 4:1 - A23.2-13A

Petrographic examination of aggregate - A23.2 -15A

Issued By:

1 % maximum

maximum 0.040% at one year

Absorption - A23.2 - 12A

Kristen Hand

-

-

--

-

Unconfined freeze-thaw test - A23.2 - 24A‡‡

Low - density granular materials - A23.2 - 4A‡**** 0.5 % maximum

Material finer than 80 μm - A23.2 - 5A** 1% maximum1

Print Name

Concrete prism - A23.2 - 14A

125  maximum 140  maximum

Accelerated mortar bar - A23.2 - 25A

MgSO4 soundness loss - A23.2 - 9A

-50 % maximum

Alkali-Carbonate reactivity - A23.2 - 26A chem. comp. must plot in non-exp. field -

- -

50 % maximum

maximum 0.150% at 14 days

-

12 % maximum 18 % maximum

-

  Date

-

-

- -

  Enclosure:
2

21 % maximum Y

N

11.0%

11.1%

14.0%

9.5%10 % maximum

-

-

  Material Results

0.37% 0.90% -

1% maximum1

-

n/a n/a n/a

Micro-Deval test - A23.2 - 29A 17 % maximum

 (905) 312 - 0771

Testing Laboratory Representative Signature

-

COARSE AGGREGATE

20 mm

TB152049 Hatch Ltd

January 2017

Sample Spec.

14 February 2017

-

20.0 % maximum 20.0 % maximum - - -

Maximum percentage by mass

Alternative Requirements***

0.5 % maximum

6 % maximum

Abrasion loss - A23.2 - 16A and A23.2 - 17A§§

-

Results

-

Job No.:

0.3 % maximum

Concrete exposed to Other exposure

-

Sample Source:

Stockpile Quantity (t)Date Sampled:
Crushed Core

S019-17 NF17-02

--
Sample Type:

Limits for Deleterious Substances and Physical Properties of Aggregates

Nominal Max. Size (mm): Gradation Results: Meets Spec.:   (Y/N)

Sampled By:
Client

 (905) 312 - 0700Amec Foster Wheeler  Environment & Infrastructure

CSA Laboratory Test and Number

-

Y / N
Standard Requirements

freezing & thawing conditions

-

of total sample

Clay lumps - A23.2 - 3A †****

Meets

Reference

     Acceptance Limits



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14,  Table 11 & 12 and A23.2-15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1 Enclosure: 2

*Limits for deleterious substances not listed in this Table, such as coal, ochre (ironstone), shalestone, siltstone, or argillaceous limestone, shall be specified by the owner

 to encompass deleterious materials known to be present in a particular region. In the absence of such information, aggregate shall be accepted

or rejected in accordance with clause 4.2.3.9

†Clay lumps are defined as fine-grained, consolidated, sedimentary materials of a hydrous aluminosilicate nature.

‡A liquid with a relative density of 2.0 is generally used to separate particles classified as coal or lignite. Liquids with relative densities higher or lower than 2.0 might be

required to identify other deleterious low-density materials.

The amount of material of clay size shall be determined by performing a hydrometer analysis as per ASTM D 422 on a sample washed through an 80 μm sieve.

**In the case of crushed aggregate, if material finer than the 80 μm sieve consists of the dust of fracture, essentially free from clay or shale, the maximum shall be 2.0%

‡‡CSA A23.2-24A, a test for coarse aggregate, has good precision and shows fair correlation with the MgSO4 soundness test. For further information, see Rogers,

Senior, & Boothe (1989)

§§The abrasion loss shall not be greater than 35% when the aggregate is used in concrete paving or for other concrete surfaces subjected to significant wear.
This does not refer to air- cooled iron blast-furnace-slag coarse aggregate. The abrasion loss requirements for coarse aggregate shall be waived provided that
the material meets the alternative requirements for Micro-deval detailed in this Table.
***The freeze-thaw requirements for coarse aggregate shall be waived provided that the material meets the laternative requirements for MgSO4 soundness loss
detailed in this Table.
****If the Coarse Aggregate when tested according to A23.2-15A does not show the presence of either clay lumps or low-density granular materials, the requirements
 for testing in accordance with 3A and 4A may be waived.
1This limit applies to the amount of material finer than 80μm as determined by washing only.

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited
505 Woodward Avenue, Unit 1
Hamilton, Ontario
Canada  L8H 6N6 TM-MAT-1041A-03



SIEVE ANALYSIS OF  FINE AND COARSE AGGREGATE
CSA A23.2-2A

Enclosure:
Date:

Hatch Ltd Project No:
NF17-02 Lab No:
Client Date Received:

Date Tested:
Crushed Core Lab Technician:
CSA A23.1-14, August 2014, Table 11, Group I, 20-5mm Concrete Stone
Grading Requirements for Coarse Aggregate

 SIEVE SIZES  (mm) 120 112 80 56 40.0 28.0 20 14 10 7.1 5 2.5 1.25 0.630 0.315 0.160 0.08

 SPECIFICATIONS - - - - - 100.0 85-100 50-90 25-60 - 0-10 0-5 - - - - -

 % PASSING 100.0 100.0 100.0 100.0 100.0 100.0 92.3 55.2 29.4 14.8 3.7

0.0 0.0 0.0 0.0 0.0 0.0 7.7 44.8 70.6 85.2 96.3

January 2017

Specification:
Sample Type:
Date Sampled:

 % RETAINING

Client:

Sampled By:
Sample Source:

112805640.028.02014107.15.02.51.250.6300.3150.1600.08
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LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14, Table 11 & 12 and A23.2 - 15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1

Client:

Name of Testing Laboratory: Telephone No.: Fax No.:

Sample Lab No.:

Aggregrate Inventory No.:

Flat & elongated particles, Procedure A, 4:1 - A23.2-13A

Petrographic examination of aggregate - A23.2 -15A

Issued By:

1 % maximum

maximum 0.040% at one year

Absorption - A23.2 - 12A

Kristen Hand

-

-

--

-

Unconfined freeze-thaw test - A23.2 - 24A‡‡

Low - density granular materials - A23.2 - 4A‡**** 0.5 % maximum

Material finer than 80 μm - A23.2 - 5A** 1% maximum1

Print Name

Concrete prism - A23.2 - 14A

125  maximum 140  maximum

Accelerated mortar bar - A23.2 - 25A

MgSO4 soundness loss - A23.2 - 9A

-50 % maximum

Alkali-Carbonate reactivity - A23.2 - 26A chem. comp. must plot in non-exp. field -

- -

50 % maximum

maximum 0.150% at 14 days

-

12 % maximum 18 % maximum

-

  Date

-

-

- -

  Enclosure:
2

21 % maximum Y

Y

4.5%

1.6%

14.0%

9.5%10 % maximum

-

-

  Material Results

0.37% 0.37% -

1% maximum1

-

n/a n/a n/a

Micro-Deval test - A23.2 - 29A 17 % maximum

 (905) 312 - 0771

Testing Laboratory Representative Signature

-

COARSE AGGREGATE

20 mm

TB152049 Hatch Ltd.

Janaury 2017

Sample Spec.

14 February 2017

-

20.0 % maximum 20.0 % maximum - - -

Maximum percentage by mass

Alternative Requirements***

0.5 % maximum

6 % maximum

Abrasion loss - A23.2 - 16A and A23.2 - 17A§§

-

Results

-

Job No.:

0.3 % maximum

Concrete exposed to Other exposure

-

Sample Source:

Stockpile Quantity (t)Date Sampled:
Crushed Core

S020-17 NF17-03

--
Sample Type:

Limits for Deleterious Substances and Physical Properties of Aggregates

Nominal Max. Size (mm): Gradation Results: Meets Spec.:   (Y/N)

Sampled By:
Client

 (905) 312 - 0700Amec Foster Wheeler  Environment & Infrastructure

CSA Laboratory Test and Number

-

Y / N
Standard Requirements

freezing & thawing conditions

-

of total sample

Clay lumps - A23.2 - 3A †****

Meets

Reference

     Acceptance Limits



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14,  Table 11 & 12 and A23.2-15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1 Enclosure: 2

*Limits for deleterious substances not listed in this Table, such as coal, ochre (ironstone), shalestone, siltstone, or argillaceous limestone, shall be specified by the owner

 to encompass deleterious materials known to be present in a particular region. In the absence of such information, aggregate shall be accepted

or rejected in accordance with clause 4.2.3.9

†Clay lumps are defined as fine-grained, consolidated, sedimentary materials of a hydrous aluminosilicate nature.

‡A liquid with a relative density of 2.0 is generally used to separate particles classified as coal or lignite. Liquids with relative densities higher or lower than 2.0 might be

required to identify other deleterious low-density materials.

The amount of material of clay size shall be determined by performing a hydrometer analysis as per ASTM D 422 on a sample washed through an 80 μm sieve.

**In the case of crushed aggregate, if material finer than the 80 μm sieve consists of the dust of fracture, essentially free from clay or shale, the maximum shall be 2.0%

‡‡CSA A23.2-24A, a test for coarse aggregate, has good precision and shows fair correlation with the MgSO4 soundness test. For further information, see Rogers,

Senior, & Boothe (1989)

§§The abrasion loss shall not be greater than 35% when the aggregate is used in concrete paving or for other concrete surfaces subjected to significant wear.
This does not refer to air- cooled iron blast-furnace-slag coarse aggregate. The abrasion loss requirements for coarse aggregate shall be waived provided that
the material meets the alternative requirements for Micro-deval detailed in this Table.
***The freeze-thaw requirements for coarse aggregate shall be waived provided that the material meets the laternative requirements for MgSO4 soundness loss
detailed in this Table.
****If the Coarse Aggregate when tested according to A23.2-15A does not show the presence of either clay lumps or low-density granular materials, the requirements
 for testing in accordance with 3A and 4A may be waived.
1This limit applies to the amount of material finer than 80μm as determined by washing only.

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited
505 Woodward Avenue, Unit 1
Hamilton, Ontario
Canada  L8H 6N6 TM-MAT-1041A-03



SIEVE ANALYSIS OF  FINE AND COARSE AGGREGATE
CSA A23.2-2A

Enclosure:
Date:

Hatch Ltd. Project No:
NF17-03 Lab No:
Client Date Received:

Date Tested:
Crushed Core Lab Technician:
CSA A23.1-14, August 2014, Table 11, Group I, 20-5mm Concrete Stone Fineness Modulus:
Grading Requirements for Coarse Aggregate

 SIEVE SIZES  (mm) 120 112 80 56 40.0 28.0 20 14 10 7.1 5 2.5 1.25 0.630 0.315 0.160 0.08

 SPECIFICATIONS - - - - - 100.0 85-100 50-90 25-60 - 0-10 0-5 - - - - -

 % PASSING 100.0 100.0 100.0 100.0 100.0 100.0 87.1 46.8 23.6 10.8 2.4

0.0 0.0 0.0 0.0 0.0 0.0 12.9 53.2 76.4 89.2 97.6

January 2017

Specification:
Sample Type:
Date Sampled:

 % RETAINING

Client:

Sampled By:
Sample Source:

112805640.028.02014107.15.02.51.250.6300.3150.1600.08
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LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14, Table 11 & 12 and A23.2 - 15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1

Client:

Name of Testing Laboratory: Telephone No.: Fax No.:

Sample Lab No.:

Aggregrate Inventory No.:

Flat & elongated particles, Procedure A, 4:1 - A23.2-13A

Petrographic examination of aggregate - A23.2 -15A

Issued By:

1 % maximum

maximum 0.040% at one year

Absorption - A23.2 - 12A

Kristen Hand

-

-

--

-

Unconfined freeze-thaw test - A23.2 - 24A‡‡

Low - density granular materials - A23.2 - 4A‡**** 0.5 % maximum

Material finer than 80 μm - A23.2 - 5A** 1% maximum1

Print Name

Concrete prism - A23.2 - 14A

125  maximum 140  maximum

Accelerated mortar bar - A23.2 - 25A

MgSO4 soundness loss - A23.2 - 9A

-50 % maximum

Alkali-Carbonate reactivity - A23.2 - 26A chem. comp. must plot in non-exp. field -

- -

50 % maximum

maximum 0.150% at 14 days

-

12 % maximum 18 % maximum

-

  Date

-

-

- -

  Enclosure:
2

21 % maximum Y

Y

7.9%

0.8%

14.0%

9.5%10 % maximum

-

-

  Material Results

0.37% 0.45% -

1% maximum1

-

n/a n/a n/a

Micro-Deval test - A23.2 - 29A 17 % maximum

 (905) 312 - 0771

Testing Laboratory Representative Signature

-

COARSE AGGREGATE

20 mm

TB152049 Hatch Ltd.

January 2017

Sample Spec.

14 February 2017

-

20.0 % maximum 20.0 % maximum - - -

Maximum percentage by mass

Alternative Requirements***

0.5 % maximum

6 % maximum

Abrasion loss - A23.2 - 16A and A23.2 - 17A§§

-

Results

-

Job No.:

0.3 % maximum

Concrete exposed to Other exposure

-

Sample Source:

Stockpile Quantity (t)Date Sampled:
Crushed Rock

S021-17 NF17-04

--
Sample Type:

Limits for Deleterious Substances and Physical Properties of Aggregates

Nominal Max. Size (mm): Gradation Results: Meets Spec.:   (Y/N)

Sampled By:
Client

 (905) 312 - 0700Amec Foster Wheeler  Environment & Infrastructure

CSA Laboratory Test and Number

-

Y / N
Standard Requirements

freezing & thawing conditions

-

of total sample

Clay lumps - A23.2 - 3A †****

Meets

Reference

     Acceptance Limits



LIMITS FOR DELETERIOUS SUBSTANCES
AND PHYSICAL PROPERTIES OF AGGREGATE
CSA A23.1 - 14,  Table 11 & 12 and A23.2-15A & 27A, Rev. August 2014
Clauses 4.2.3.2.2, 4.2.3.4.3, 4.2.3.5.1, 4.2.3.5.3.3, 4.2.3.5.3.4, 4.2.3.7 & 4.2.3.10.1 Enclosure: 2

*Limits for deleterious substances not listed in this Table, such as coal, ochre (ironstone), shalestone, siltstone, or argillaceous limestone, shall be specified by the owner

 to encompass deleterious materials known to be present in a particular region. In the absence of such information, aggregate shall be accepted

or rejected in accordance with clause 4.2.3.9

†Clay lumps are defined as fine-grained, consolidated, sedimentary materials of a hydrous aluminosilicate nature.

‡A liquid with a relative density of 2.0 is generally used to separate particles classified as coal or lignite. Liquids with relative densities higher or lower than 2.0 might be

required to identify other deleterious low-density materials.

The amount of material of clay size shall be determined by performing a hydrometer analysis as per ASTM D 422 on a sample washed through an 80 μm sieve.

**In the case of crushed aggregate, if material finer than the 80 μm sieve consists of the dust of fracture, essentially free from clay or shale, the maximum shall be 2.0%

‡‡CSA A23.2-24A, a test for coarse aggregate, has good precision and shows fair correlation with the MgSO4 soundness test. For further information, see Rogers,

Senior, & Boothe (1989)

§§The abrasion loss shall not be greater than 35% when the aggregate is used in concrete paving or for other concrete surfaces subjected to significant wear.
This does not refer to air- cooled iron blast-furnace-slag coarse aggregate. The abrasion loss requirements for coarse aggregate shall be waived provided that
the material meets the alternative requirements for Micro-deval detailed in this Table.
***The freeze-thaw requirements for coarse aggregate shall be waived provided that the material meets the laternative requirements for MgSO4 soundness loss
detailed in this Table.
****If the Coarse Aggregate when tested according to A23.2-15A does not show the presence of either clay lumps or low-density granular materials, the requirements
 for testing in accordance with 3A and 4A may be waived.
1This limit applies to the amount of material finer than 80μm as determined by washing only.

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited
505 Woodward Avenue, Unit 1
Hamilton, Ontario
Canada  L8H 6N6 TM-MAT-1041A-03



SIEVE ANALYSIS OF  FINE AND COARSE AGGREGATE
CSA A23.2-2A

Enclosure:
Date:

Hatch Ltd. Project No:
NF17-04 Lab No:
Client Date Received:

Date Tested:
Crushed Rock Lab Technician:
CSA A23.1-14, August 2014, Table 11, Group I, 20-5mm Concrete Stone
Grading Requirements for Coarse Aggregate

 SIEVE SIZES  (mm) 120 112 80 56 40.0 28.0 20 14 10 7.1 5 2.5 1.25 0.630 0.315 0.160 0.08

 SPECIFICATIONS - - - - - 100.0 85-100 50-90 25-60 - 0-10 0-5 - - - - -

 % PASSING 100.0 100.0 100.0 100.0 100.0 100.0 78.1 37.6 19.4 9.2 2.2

0.0 0.0 0.0 0.0 0.0 0.0 21.9 62.4 80.6 90.8 97.8

January 2017

Specification:
Sample Type:
Date Sampled:

 % RETAINING

Client:

Sampled By:
Sample Source:

112805640.028.02014107.15.02.51.250.6300.3150.1600.08
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Hatch LTD
 Attn : Ralph Serluca

 
 4342 Queen St  Suite500
Niagara Falls, ON
L2E 6W1, 

Phone: 905-374-5200
Fax:905-374-0701

 10-July-2017
 

 Date Rec. : 27 June 2017
 LR Report: CA13857-JUN17
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Partial Report
 
  Analysis 5:

NF17-07
6:

NF17-08
7:

NF17-09

Sample Date & Time Date:N/A Date:N/A Date:N/A
Paste pH 9.89 8.89 8.24

Fizz Rate [---] 1 1 3

Sample weight [g] 2.05 1.99 2.00

HCl Added [mL] 20.00 20.00 540.00

HCl [Normality] 0.10 0.10 0.10

NaOH [Normality] 0.10 0.10 0.10

NaOH to [pH=8.3 mL] 17.48 15.50 109

Final pH 1.14 1.73 1.68

NP [t CaCO3/1000 t] 6.1 11 1077

AP [t CaCO3/1000 t] 0.67 0.67 0.67

Net NP [t CaCO3/1000 t] 5.43 10.6 1077

NP/AP [ratio] 9.10 16.9 1608

Sulphur (total) [%] 0.035 0.042 0.029

Acid Leachable SO4-S [%] 0.04 0.04 0.03

Sulphide [%] < 0.02 < 0.02 < 0.02

Carbon (total) [%] 0.044 0.061 11.1

Carbonate [%] 0.110 < 0.025 54.1

 
 

    
 

 
 __________________________

 Brian Graham B.Sc.
Project Specialist 
Environmental Services, Analytical
 

ABA - Modified Sobek
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 



 
 *NP (Neutralization Potential)

 = 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)
   -------------------------------------------------------
                        Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP
*Results expressed as tonnes CaCO3 equivalent/1000 tonnes of material
Samples with a % Sulphide value of <0.02 will be calculated using a 0.02 value.
 

ABA - Modified Sobek
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA13857-JUN17
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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Appendix I
Geological Investigation Safety Plan



























 
Baffinland Iron Mines Corporation - Mary River Project - ERP 
Job Hazard Analysis Form 

  

  
 
Job Title 1-2

Job Hazard Analysis Form  
 

PROJECT/TASK: ZG003 Geotechnical Marine Drilling Milne Inlet Department: Projects Boart Longyear  JOB No.:ZG003 
SUPERVISOR: Emile Beauchamp       LOCATION: Future Ore Dock Milne Inlet  DATE: March 12 ,2017 

JOB STEP 
Break the job into steps. 

Listing work which may be hazardous.

HAZARDS 
List the hazard or type of harm 

identified with each step.

Inherent CONTROL MEASURE 
List the necessary control measures to be 
followed to eliminate/reduce the identified 

hazards.

Residual ACTION 
Person who will ensure 

this happens

C
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1. Pre-job JHA Review. Missing critical items on the 
JHA that can lead to an 
incident 

3 2 5 Conduct a pre-job JHA review with Safety 
and critical team members 
 
All workers will have the opportunity to 
identify changes needed 
 
Any changes will be added to this 
document  

1 1 2 Marlon 
Coakley/Warren 
Hoyle  

2. Workers to complete FLRA card 
in the field at location prior to 
starting work. 

 
 

Additional hazards in the 
area that may not have been 
identified on the JHA and 
daily changes that may pose 
additional danger to the  
health and  safety of 
workers, the environment 
and property 

3 3 6 Look at immediate work area for hazards 
that may exist, not identified on the JHA. 
 
Have other workers in the group sign off 
on the FLHA

1 1 2 All workers 

3. Load Weights – The number and 
types of vehicles and            
equipment and their maximum 
gross weights  

Not knowing load 
calculations will run the risk 
of breaking through the ice. 

5 3 8 All equipment and material shall have 
posted GVW or gross equipment weight or 
maximum pull back loads available for use 
with load-ice thickness tables and shall 
follow the Ice Safety Plan. Refer to 
Attachment B for minimum ice thickness  
required for the drilling operations and 
Attachment C for further guidelines 
regarding Ice Safety 

4 2 6 Warren Hoyle 

2017 Milne Port Ore Dock No. 2
Geotechnical Investigation
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Job Title 1-3

4. General Site  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

Ice Conditions – Slip falls 
 
Ice Conditions – Adequate 
load bearing capacity 
 
Inadequate lighting 
 
Interaction with a Polar Bear 
 
Cold 
 
Whiteout conditions 
 
Emergency Procedures 
 

 

3 2 5 Construct a working platform for outside of 
drill shack to store drill steel and allow the 
use of salt 
 
Use of traction aids on work boots will be 
required for work on ice surfaces.   
 
Apply salt to drill shack decks 
 
Engineered Assessment of minimum ice 
thickness as referenced in Attachment B 
for ice thickness  required for the drilling 
operations and Attachment C for further 
guidelines regarding Ice Safety 
 
Place delineators in the snow marking 
access from the drilling location to the 
shoreline 
 
Existing Baffinland procedure “Safely 
Working On Fresh And Salt Water Ice” 
shall be followed 
 
Polar Bear Monitor will be available at all 
times 
 
Employees will have appropriate PPE 
including clothing available for safely 
working in -40 C and windy conditions 
 
Worksite location is approximately 300 
meters from the shoreline. No work will be 
conducted in whiteout conditions and a 
safety shelter will be available immediately 
adjacent to the work area 
 
Site emergency procedures will be 
provided and reviewed at site 
  

2 1 3 All Crew 

2017 Milne Port Ore Dock No. 2
Geotechnical Investigation
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Job Title 1-4

5. Working around water and sea 
ice 

Water may appear to be 
completely frozen over, but 
not enough to support 
persons 
 
Falling in water 
 
 
 
Equipment breaking through 
ice  
 
Workers unaware of 
potential dangerous 
conditions 

5 
 
 
 
 
5 
 
 
 
4 
 
 
3 

1 
 
 
 
 
1 
 
 
 
2 
 
 
1 

6 
 
 
 
 
6 
 
 
 
6 
 
 
4 

Ice thickness to be assessed before 
walking on ice  as per BIM Policy.    
Initial ice profiling will be conducted with an 
ice auger 
 
Floatation suit will be used for the initial ice 
profiling using an ice auger. Survival Bag 
(sleeping bag) will be available to reduce 
the risk of hyperthermia 
 
Follow the BIM Working On Ice Procedure 
(BAF-PH1-320-PRO-005, Rev 0, March 1, 
2016) 
 
All workers will be required to complete the 
Alberta Working Safely on Ice Procedure 
online training 
 
    

2 1 3 Marlon 
Coakley/Warren 
Hoyle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Drill testing for ice thickness Water may appear to be 
completely frozen over, but 
not enough to support 
persons. 

Large ice cracks or crevices 

Falling in water 

Strains/Sprains 

Slipping on ice 
 
Drilling ice with power auger 
 
Changes in ice conditions 

3 4 7 Traction aids will be used for any ice work 
Ice thickness to be assessed before 
walking on ice 
 
Floatation suits will be worn by workers 
while ice auguring, the worker is to be 
tethered to a primary rescue worker at a 
distance of 30m 
  
Snow must be removed at the hole 
location so ice can be examined for quality 
as described in the Ice field guide. Hand 
shovelling may be necessary 
 
If crevices/ cracks greater than 50% of the 
ice thickness are present, repairs must be 
made if there is risk of falling through ice 
into deep water 

2 2 4 Warren Hoyle / 
Marlon Coakley 

2017 Milne Port Ore Dock No. 2
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Job Title 1-5

 
Ice thickness for a person to walk on must 
be a minimum 13 cm. STOP all work if this 
condition is not met and return to shore. 
 
Be aware when using power ice auger that 
auger bit could bind or jam, have secure 
footing and grip on auger 
 
The ice auger hole spacing will be 20 m 
along the centreline access and the grid 
established in the designated work area. 
Secondary test holes will be augured at 10 
m spacing within 250 m of the shoreline, if 
required based on the variable ice 
thickness 
 
Complete daily inspections of ice surfaces 
and record on ice log inspection sheet 

7. Access from Land to Sea Ice  
 
Snow removal equipment, drill rig 
and access vehicles  are to be used 
for borehole access 

Long distances to walk 
 
Exposure to cold  
 
White Out conditions  
 
 
Risk of falling under sea ice 
along the shoreline 
 
 

4 1 5 Proper warm winter wear to be used 
 
Sat phones and digital radio use. 
 
Rig mats to be used to bridge over the 
fractured ice transition area if the transition 
between sea ice and shoreline needs 
leveling 
 
Buddy system is important to verify 
presence of frost bite or other cold related 
concerns

Vehicle operators and passengers are 
not to wear seat belts when working on 
ice

1 1 2 All workers 

2017 Milne Port Ore Dock No. 2
Geotechnical Investigation
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Job Title 1-6

8. Refueling of equipment Fuel spills 
 
Regulatory  or social 
impacts 
 
Spills into water bodies 

3 2 5 Use of duck ponds with any refueling 
 
Have sufficient spill cleanup supplies on 
hand to respond to potential spills 
 
Maximize space between refueling vehicle 
 

3 1 4 All workers 

9. Extreme weather exposure when 
working outdoors or driving to 
and from the Borehole Location  

Stranded work crew in white 
out conditions 
Cold emergencies or cold 
injuries 
Mechanical  equipment 
failure  

4 2 6 BIM has a procedure that is designed for 
white out conditions – it would be 
announced on the  radio 
 
An emergency shelter to be used when in 
the Marine Drilling areas  
 
Emergency Shelter: Heated wooden shack 
(7’ 8” by 7’ 8”) set on platform with skis 
 
Crews to radio from Hatch leads 
Buddy system to watch out for fellow 
workers who may not realize they are 
developing frost bite 
 
Workers to dress in arctic gear and layered 
clothing Proper PPE required 
 
Equipment check list  
 
Review Tidal charts on a daily basis 
 
Workers to take warm up breaks to stay 
warm and alert 
 
At toolbox review weather forecast with 
crew and prepare accordingly  
 

2 1 3 All workers 
 
 
 
 
 
 
 
 
 
 

2017 Milne Port Ore Dock No. 2
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Job Title 1-7

10. Chemical handling- No unusual 
chemicals other than equipment 
needs are anticipated to be 
used.   

Spills, leaks 
 
Chemical splash 
 
Chemical exposure 

2 2 4 All products to be stored in secondary 
containment 
 
MSDS to supplied to BIM for review 
 
MSDS books to be accessible at the work 
front 
 
MSDS training and WHMIS training 
completed before arriving to site 
 
PPE will be followed as per MSDS 
recommendations as will first aid and 
environmental responses 
 
Spills response training and supplies to be 
kept with the equipment 

1 1 2 Boart Longyear  

11. Waste management and Wildlife 
Encounters 

Risk of wildlife encounters 
due to improper waste 
controls 
 
Regulatory non compliance  

3 2 5 Crews will collect waste daily and transport 
it back to camp 
 
Crews will follow BIM waste management 
guidelines 
 
No placing or storing of food in the back of 
pickup trucks 
 
Secure all small tools and PPE as foxes 
may carry away small articles from the site 

2 2 4 All workers 

12. Ecological and Cultural sensitive 
areas 

Risk of causing damage to 
archeological areas 
 
Destroying vegetation  
 
Sensitive wildlife and marine 
life areas 
 
Regulatory and reputation 
damage 

3 3 6 Crews have been instructed that there will 
be NO entry to the area east of the sealift 
ramp 
 
Crews are not to build or alter any 
inukshuk’s or other rock formations on the 
tundra 
 
Permits will be required for the work 
 

2 2 4 All personnel 

2017 Milne Port Ore Dock No. 2
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Job Title 1-8

13. Assemble Drill on skid platform 
skid and construct four walls and 
roofs 

General hazards associated 
with drill assembly 
 
Inadequate communication 
between Boart Longyear 
and Site Services / mobile 
equipment operators 

2 2 4 FLRA to be complete by Boart Longyear 
supervisor prior to executing work 
 
Boart Longyear Drilling operations SOPs 
to be followed including  Boart Longyear  
Procedure 4001  

1 1 2 Warren Hoyle / 
Marlon Coakley 

14. Auguring holes in ice for sonic 
drilling and CPT work 

Large ice cracks or crevices 

Falling in water 

Strains/Sprains 

Slipping on ice 
 
Drilling ice with power auger 
 
Changes in ice conditions 

3 3 6 Wear traction aids for any ice work 
 
PFDs to be worn by workers while ice 
auguring during the sonic drilling and CPT 
operations 
 
Snow must be removed at the hole 
location so ice can be examined for 
quality. Hand shovelling may be necessary
  
Be aware when using power ice auger that 
auger bit could bind or jam, have secure 
footing and grip on auger 
 
Complete daily inspections of ice surfaces 
and record on ice log inspection sheet 
 
All holes must be marked using an orange 
spray paint 
 
Any hole in ice over 30 cm in diameter 
must have a physical barrier around the 
hole 

3 2 5  

15. Working around rotating 
equipment 

Entanglement injuries 3 2 5 All equipment guards to be in place and in 
good working condition 
 
No loose clothing or drawstrings that can 
get pulled into rotating equipment 
 
Long hair must be contained  to prevent 
entanglement into rotating equipment 

2 1 3 All workers 

2017 Milne Port Ore Dock No. 2
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Job Title 1-9

 
If any maintenance is required then energy 
isolation procedures to be followed 

16. Isolation of energy sources Potential energy release that 
causes injury 

3 2 5 All crews will follow the BIM Zero Energy 
State (ZES) procedure 
 
Crews to be given the BIM ZES training on 
site and fully understand the BIM 
requirements 

1 1 2 Boart Longyear 
Crews 
 
BIM H&S  

17. Working on equipment Slip and trip hazards around 
railings, stairs and uneven 
ground. 

2 2 4 Rails are installed around deck and to be 
properly maintained in good condition 
Stairs to be used on equipment 
A head cage will be used to reduce chance 
of contact with the rotating head 
Estops to be in good working order and 
easily accessible 
FLRA to be completed daily to review 
hazards 
 
All crews will follow the BIM Zero Energy 
State (ZES) procedure 
 
 
 

1 1 2 Boart Longyear crew 

18. Ice monitoring during drilling 
activities 

Excessive deflection in ice 4 3 7 Hatch geotechs crew will monitor ice 
conditions during drilling including cracks 
around the work area, monitor freeboard in 
drilled holes for signs of ice deflection 
 

2 2 4 All crew 

2017 Milne Port Ore Dock No. 2
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Job Title 1-10

19. Spotter activities Equipment could come in 
contact with Spotter 

4 2 6 Spotter to maintain eye contact with driver 
 
Spotter to review FLRA 
 
Agreed hand signals to be used with 
drivers in conjunction with BIM spotter 
procedure  
 
Agreed hand signals will be documented 
on the FLRA 
 
Drivers to immediately stop if the Spotter is 
out of eye contact 

1 1 2 Boart Longyear crew 

20. Manual lifting Pinch point, back injuries, 
muscle and joint sprains and 
strains 

2 3 5 Work in pairs, FLRA reviews 
 
Work with a buddy on heavy or awkward 
lifts 
 
Use proper lifting techniques 
 
100 pound pipes to be handled by two 
workers 

1 1 2 All crew 

21. Working with pressure systems Pressurized water and 
hydraulic fluids are used on 
drill and support equipment 
 

3 2 5 Pre operational inspection  
 
Follow all safe work procedures.  
 
ZES when maintenance is required. 

1 1 2 Boart Longyear crew 

22. Falling objects Potential exists for falling of 
drill rod and casing falling 
from overhead 
 

3 2 5 Rigging and slinging training required 
when working with suspended loads and 
overhead hazards 
Perform FLRA 

1 1 2 Boart Longyear Hatch 
Geotec EHS techs 

23. High noise and vibration areas 
on the rigs 

Hearing damage 2 2 4 Hearing protection is required by use of 
ear plugs or muffs.

2 1 3 Boart Longyear Hatch 
Geotec EHS techs 

2017 Milne Port Ore Dock No. 2
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Job Title 1-11

24. Housekeeping Potential exists for poor 
housekeeping causing 
slip/trips and other hazards 
 

3 2 5 Daily site assessments and toolbox 
meetings by drillers and site supervisors 
 
BIM EHS techs to perform daily 
inspections 
 

2 2 4 All Crew 

25. Fatigue Potential exists for crew 
fatigue 
 

2 2 4 Fit for duty confirmation required for all 
employees, daily FLRA reviews 
 
Micro breaks to stretch 
 
Proper rest during off shift period  
 

1 1 2 All Crew 

26. Working at night or 24 hour 
darkness 

Higher risk of injury due to 
poor visibility 

3 3 6 Hi-vis work gear to be used 
 
Use of flashlight and headlamp 
 
Workers to stay within 10 meters (30 feet) 
of the worksites at any time 
 
Use of wobble lights and light tower  
Emergency shelter 

1 1 2 All Crew 

27. Hot work - welding Fire risk 
Burn injuries 
Welders Flash  

2 2 4 Hot work training 
 
Use of hot work permits and JHA for any 
Hot Work  
 
Fire Watch required  
 
Proper PPE  
 
Welding training required  

1 1 2 Boart Longyear crew 
 

2017 Milne Port Ore Dock No. 2
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Job Title 1-12

28. Rescue Plan Rough terrain 
 
Further injuries to casualty 
during transit. 
 
Snow storm, white out 
conditions. 
 
Darkness 

3 3 6 The track unit will be used to pull the 
survival shack (survival shack is 7’ 8” x 7’ 
8” square) on platform with skis. 
 
When an incident has occurred, the 
Geotechnical Engineer  must call a Code 
1. 
 
Provide first aid treatment to the injured 
person until MRT arrives on site 
 
MRT will be dispatched to the location.  
MRT will transport the casualty. 
 
Visibility (whiteout conditions) will hinder 
rescue time, rescuers will have to wait out 
the storm, or until the whiteout conditions 
have subsided.  

2 2 4 Marlon Coakley/ 
Warren Hoyle  
 

29. Cleanup and Demob Unfrozen open holes 
 
 
Complacency 
 
 

3 3 6 All drill holes must be filled in with water 
and snow upon completion of drilling 
operations 
 
A Hatch site representative will confirm 
safe conditions upon demob 
 
All debris must be removed from ice 
surface and disposed off site per waste 
management plan 
 
BIM safety and environment 
representatives to attend a post project 
closeout inspection to document the 
completion of the clean-up 

2 2 4 Boart Longyear 

 

2017 Milne Port Ore Dock No. 2
Geotechnical Investigation



 
Baffinland Iron Mines Corporation - Mary River Project - ERP 
Job Hazard Analysis Form 

  

  
 
Job Title 1-13

Comments:  
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Job Title 1-15

control are specified.  

1 2 3 4 5 6  2-4 Low Risk If practical reduce the risk. Ensure personnel are competent to do the task. Manage by 
routing procedure. Monitor for change 

 1 2 3 4 5  A JHA considers a variety of activities/tasks involved in a job scope and analyses the key hazards (sources of harm) 
and their consequences (types of harm) eg. Sources of harm – lifting a heavy pipe - manual handling. Types of harm 
 – Back strain.  Likelihood

Main Points – On how to write a JHA. 
1. Define the task – what is to be done. 
2. Review previous JHA if any – have we done it before? 
3. Identify the steps – what is to be done. 
4. Identify the hazards of each step. 
5. Identify who or what could be harmed. 
6. Give the task a risk rating – Consequence + Frequency 
7. Develop solutions to eliminate or control hazards in each step. 
8. Review the risk rating after the control system has been implemented. 
9. If risk rating unacceptable review the solutions till risk rating acceptable. 
10. Agree who will implement the control system. 
11. Document the JHA and discuss with the relevant personnel. 

Hierarchy of Hazard Management – Control Measures 
These steps outline what should be planned for when deciding what control measures 
are to be put in place. Whenever possible the highest step should be used first and 
then progress down the list. 
1. Eliminate the hazard. 
2. Substitution. 
3. Reducing the frequency of a hazardous task. 
4. Enclosing the hazard. 
5. Additional procedures. 
6. Additional supervision. 
7. Additional training. 
8. Instructions / information. 
9. Some personal protective equipment. 
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Appendix J
Geophysics Assessment




















































































































































































