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Client: Ferma Aggregates Inc.

Project Name: Ferma's Carden Quarry
Project Number: BAR-00008977-D0
Date: March 24, 2017

Legal Notification

This report was prepared by exp Services Inc. for the account of Ferma Aggregates Inc..

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. Exp Services Inc. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
project.
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Project Name: Ferma's Carden Quarry
Project Number: BAR-00008977-D0
Date: March 24, 2017

2 Background

Ferma Aggregates Inc. owns a quarry development on Lots 7, 8, 9, and Part of Lots 6 and 10,
Concession IX, Carden Township in Victoria County. The Class “A” quarry license encompasses the
entire 427.2 hectare property, of which extraction is to occur in two segments totaling 205 hectares to
an average depth of 32 metres (elevation 235 m.a.s.l.).

PHYSIOGRAPHY

The topography and surficial geology of Carden Township are a result of glacial activity during the
Late Wisconsinan Substage of the Pleistocene Epoch, insignificantly impacted by postglacial erosion
and deposition. The landscape varies from gradually sloping with gentle ridges and plateaus,
infrequent knolls, and sinks represented by poorly drained swamp areas.

Fractured limestone bedrock is exposed at the ground surface over 10% of the Ferma site. A thin
veneer of topsoil and glacial till of less than 0.3 metres depth over fractured limestone bedrock
supporting alvar habitat (open range) and forest, covers approximately 77% of the site. The
remainder of the site consists of 5% swamp, and 8% hay fields where overburden/topsoil depths are
greater than 0.3 metres.

The site is split into southerly and northerly sections by a tributary stream of the Talbot River which
flows from east to west. The east side of the southerly section has gently rolling topography, while
the wet side hosts a poorly drained wooded swamp, a wooded rock knoll, and gently sloping open
range.

North of the tributary stream, there is an upper plateau to the northwest and lower plateau to the
northeast. The smaller upper plateau is separated from the lower plateau by a three to four metre
high gradually sloping ridge. The ridge runs diagonally across the site intersecting the westerly and
northerly boundaries at respective mid points.

GEOLOGY

SURFICIAL GEOLOGY

Overburden soils are generally thin and comprised of unsorted sand, stones, silt, and clay till. Total
overburden thickness of 0.3 metres or less is found on approximately 87% of the site. The
overburden is thickest in the southeast corner of the site where it varies between two and five metres
in depth. Where overburden exists over the remainder of the site, it is generally between 0.15 to 0.3
metres deep.

BEDROCK GEOLOGY

GENERAL DESCRIPTION

The site is underlain at depth by Precambrian aged granite which in turn is overlain respectively by:
Ordovician aged shales and sandstones of the Shadow Lake Formation, limestone and dolomitic
limestone with interbedded shale of the Gull River Formation, and limestone with interbedded shale of
the Bobcaygeon Formation (Ontario Geological Survey — MNR, 1981).

Quarry development will involve extraction and removal of the Ordovician aged limestone of both the
Gull River and Bobcaygeon Formations.
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BEDROCK LITHOLOGY
Based on previous exploration borehole advanced at the site, the general bedrock lithology is

summarized as follows.

PRE-CAMBRIAN BEDROCK
Pre-cambrian rock was intérsected in some of the boreholes at between 223.5 and 229.5 m.a.s.l.

The pre-cambrian rock was identified as granite in borehole logs.

SHADOW LAKE FORMATION

The Shadow Lake Formation is between two and four metres thick, and deposited unconformably
upon Precambrian rock. It consists of quartz sandstone (lower member), and dolomitic limestone
with shale partings (upper member).

GULL RIVER FORMATION
Above the Shadow Lake Formation is the Gull River Formation consisting of the following three sub-

members:

Lower Member

Lying directly on top of the Shadow Lake Formation, the lower member of the Gull River Formation is
between eight to ten metres thick consisting of calcitic dolostone, dolomitic limestone, and shale
partings with less than 1% shale/mudstone. Proposed extraction will penetrate to this formation.

Middle Member
The middle member of the Gull River Formation is one metre thick and was only documented at one
of the borehole locations. It consists of a fine grained limestone with shale/mudstone beds.

Upper Member
The upper member of the Gull River Formation is between four and six metres thick, consisting of fine
to medium grained limestone with interbeds of shale/mudstone representing 2% to 4% content.

BOBCAYGEON FORMATION
The Bobcaygeon Formation, the uppermost bedrock formation on site, has been subdivided into the

following sub-members.

Lower Member

The base of the Bobcaygeon Formation is found at depths of from 20 to 25 metres below ground
surface. The lower member of this formation is divided into “lower (lower)" and “lower (upper)”
sections. The lower (lower) member consists of three metres of light grey to brownish grey limestone.
Above this is the lower (upper) member consisting of nine metres of medium to fine grained, medium
grey limestone, and is described as fossiliferous. Both members have interbeds of dark grey
undulating shale/mudstone partings representing 4 to 6 % content.

Middle Member

The middle member of the Bobcaygeon Formation is six to seven metres thick consisting of medium
grey to medium dark grey, fine to medium grained fossiliferous limestone with minor highly
calcareous limestone zones, and shale/limestone beds having an estimated contend of 3%.

Upper Member

The upper member of the Bobcaygeon is three metres thick and is at, or close to the ground surface.
It consists of medium dark to medium light grey, medium to fine grained, fossiliferous friable
limestone with interbeds of shale representing less than 1% content.
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3 Laboratory Testing

Samples from piles 1, 2, 5, 6, 8 & 9 were obtained and returned to exp’s laboratories for testing. The
tests were selected to allow for comparison to the various physical properties requirements for the
different aggregates specified in the Ontario Provincial Standard Specifications (OPSS). These
aggregates include concrete, asphalt, surface treatment, granular materials and miscellaneous
aggregates.

Grain size analysis testing was also undertaken on each sample. Since the purpose of this
investigation is to assess the potential products that can be produced from this source and not
specifically the suitability of the existing stockpiles, no specifications were used when plotting the
gradation results for each pile. This information was used to allow for the description of the various
piles based on grain size distribution.

The following table details the various tests that each sample was analysed using.

Pile | Pile | Pile | Pile | Pile | Pile

Test Method 1 5 5 6 3 9
LS-400 — Loose Density of Coarse Aggregate X X X
LS-601 — % Finer than 75 um X X X X
LS-602 — Grain Size Analysis X X X X X X
LS-604 — Absorption and Relative Density X X X X
LS-606 — Magnesium Sulphate Soundness X X X X
LS-607 — % Crushed X X X X
LS-608 — Flat and Elongated X X X X
LS-609 — Petrographic Number X X X X
LS-610 — Organic Impurities X X
LS-613 — Acid Insoluble Residue X X X X
LS-614 — Freeze/Thaw X X X X
LS-617 — Two Faces Crushed X X X X
LS-618 — Micro Deval ~ X X X X X X
LS-620 — Accelerated Mortar Bar X X X X X X
LS-631 — Plastic Fines X
CSA A23.2 - 14A — Potential Expansivity of Aggregates X X X X X
CSA A23.2 — 26A — Alkali-Carbonate Reactivity X X X X X X

The results for the above noted testing are presented in table form in Appendix B. Each table
presents the test results for each pile that was tested and compares the results to the OPSS
requirements for various materials. Individual test reports are presented in Appendix C.

The loose density of the materials was determined to provide an estimate of the volume to mass ratio
for the processed stone. The following table presents the results of this testing, along with the
relative density with is determined as part of the testing for LS-604.

Pile # Loose Density (LS-400)[tonne/m3] Relative Density (LS-604) [tonne/m?]
1 . 2.666
2 1.548 2.683
8 1.545 2.676
9 1.521 2.670
P
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The test results from the above testing program were compared to the results obtained from core
samples extracted from two boreholes (BH1 and BH2) which were advanced in 2011 at the site by
MTE. The depth of the tested portion of the cores reported below corresponds to the depth of
excavation at the site. The testing reported by MTE was undertaken by exp’s Brampton laboratory,
the same facility which provided all the testing shown above. The following table shows the results of
the testing from the cores, as well as a comparison to the test results from this investigation.

Test Test Name BH1-11 (3-31’) BH2-11 (9-39'2”) Piles 1,2, 8,9
Method
LS-601 Wash Pass 75 ym 2.4 2.2 0.8-2.1
LS-604 Absorption 1.48 0.85 0.68 - 1.11
LS-607 Crushed Particles 100 100 100
LS-608 Flat and Elongated 9.5 13.6 59-12.1
LS-609 Petrographic Number 111 110 114-129
LS-614 Unconfined Freeze/Thaw 22.4 16.6 6.1-21.7
LS-617 Two Faces Crushed 100 100 100
LS-618 Micro-Deval Abrasion 17.7 17.1 16.7 - 19.6
LS-606 Magnesium Sulphate 6.7 12.7 52-13.2

Soundness

As seen in the table above, the results of the testing carried out on the core samples is very similar to
the test results obtained during this investigation.

Fexp.
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4 Comparison to OPSS Standards

The test results were compared to the requirements detailed in various Ontario Provincial Standard
Specifications (OPSS) Division 10 (aggregates) Indexes. Specifically, this reports looks at the
following aggregate uses: Concrete Coarse Aggregate, Hot Laid and Super-Pave Coarse
Aggregates, Granular Aggregates, Surface Treatment Aggregate, Clear Stone, and Rip-
Rap/Gabion/Rock Protection Aggregate. These are the most likely uses of the aggregates that would
be produced from this source given the location of the quarry and the stone being removed from it.
This report looks at the requirements for both the provincial and municipal versions of the
specifications and details any items that are different between the two.

OPSS 1002 — Concrete Coarse Aggregate
The physical property requirements for concrete coarse aggregate are the same for both the

municipal and provincial versions of the standard. The following table details the requirements for
various properties, as well as the findings of the testing completed for this assignment.

Test Method Test Name Specification Test Results
LS-601 Wash Pass 75 ym 2.0 % (max) 0.8-21
LS-604 Absorption 2.0 % (max) 0.68 - 1.11
LS-608 Flat and Elongated 20 % (max) 59-12.1
LS-609 Petrographic Number 140 [125%] (max) 114 - 129
LS-614 Unconfined Freeze/Thaw 6 (max)** 6.1-21.7
LS-618 Micro-Deval Abrasion 17 [14%] 16.7 - 19.6
LS-620 Accelerated Mortar Bar 0.150 % (max) 0.121-0.154

CSA A23.2-14A Concrete Prism Expansion 0.040 % (max at 1 year) [ Testing still underway
CSA A23.2-26A Potential Alkali-Carbonate Must plot as Non- Non-expansive
Reactivity expansive
LS-606 Magnesium Sulphate 12 % (max) 5.2-13.2
Soundness

[*] = requirement for concrete pavements
** - can be waived if sample meets optional test LS-606 requirements

As the above table indicates, concrete coarse aggregate can be manufactured from this site as there
are test results that are acceptable for every test excluding LS-614, which can be waived if the
sample meets the requirements for LS-606, which some of the samples do. The stone in piles 8 and
9 meet the above requirements.

OPSS 1003 — Asphalt — Surface Course - Coarse Aggregate

The physical property requirements for asphalt surface course coarse aggregate are the same for
both the municipal and provincial versions of the standard for Superpave mixes. The municipal
version also includes the requirements for Marshall (HL) mixes. The following table details the
requirements for various properties, as well as the findings of the testing completed for this
assignment.
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Test Method Test Name Specification Test Results
LS-601 Wash Pass 75 ym 1.0 to 1.3 % (max)* 0.8-2.1
LS-604 Absorption 1.0 to 2.0 % (max)* 0.68 - 1.11
LS-607 Crushed Particles 60 %** 100
LS-608 Flat and Elongated 15 to 20 % (max)* 5.9-121
LS-609 Petrographic Number* 120 to 145 (max)* 114 - 129
LS-613 Insoluble Residue 45% (min)**** 4.7-6.1
LS-614 Unconfined Freeze/Thaw 6 to 7 (max)™**** 6.1-21.7
LS-617 Two Faces Crushed 80 (HL1[Muni] only) 100
LS-618 Micro-Deval Abrasion 10 to 17* 16.7 - 19.6
LS-606 Magnesium Sulphate 12 % (max)* 5.2-13.2

Soundness

* - depending on the mix

** - For municipal spec and HL3/HL4 mixes only

*** _ For provincial spec, may be waived if RAP is used in mix and testing is done on combined gravel
***% _ can be waived if sample meets optional test LS-606 requirements for some mixes

1 - For northern projects, blending with a non-carbonate rock will be required to meet the spec for
SP4.75, 9.5, 12.5 and HL3/HL4 mixes

As the above table indicates, coarse aggregate for surface course asphalt will be difficult to product
for northern projects (the boundary line is just north of the site, passing through Washago and
Norland in the vicinity of the site, as well as Highway 35 in the immediate area of the site). Piles 8
and 9 meet the specifications for SP12.5 and HL3/HL4 mixes that are south of the specified
boundary.

OPSS 1003 — Asphalt — Base Course - Coarse Aggregate

The physical property requirements for asphalt base course coarse aggregate are the same for both
the municipal and provincial versions of the standard for Superpave mixes. The municipal version
also includes the requirements for Marshall (HL) mixes. The following table details the requirements
for various properties, as well as the findings of the testing completed for this assignment.

Test Method Test Name Specification Test Results
LS-601 Wash Pass 75 ym 2.0 % (max) 08-2.1
LS-604 Absorption 2.0 % (max) 0.68-1.11
LS-607 Crushed Particles 60 to 95 %** 100
LS-608 Flat and Elongated 15 to 20 % (max)* 5.9-12.1
LS-614 Unconfined Freeze/Thaw 15 (max)*** 6.1-21.7
LS-617 Two Faces Crushed 80 to 95 %(min) (Muni. only)* 100
LS-618 Micro-Deval Abrasion 21 % (max) 16.7 - 19.6
LS-606 Magnesium Sulphate 15 % (max) 52-13.2

Soundness

* - depending on the mix
** - For municipal spec and HL4/HL8 (60%) and MDBC (95%) mixes only
*** _ can be waived if sample meets optional test LS-606 requirements
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As the above table indicates, coarse aggregate for base course asphalt can easily be manufactured
from the stone at this quarry. Piles 8 and 9 meet the specifications for base asphalt coarse
aggregates. Pile 2 would also be acceptable if it were washed, reducing the % finer than 75 um
value.

OPSS 1004 — Miscellaneous Aggregates — Clear Stone/ Gabion/Rip-Rap/Rock Protection
The physical property requirements for miscellaneous aggregates are the same for both the municipal

and provincial versions of the standards. The following table details the requirements for various
properties, as well as the findings of the testing completed for this assignment.

Test Method Test Name Specification Test Results
LS-601 Wash Pass 75 ym 2.0 % (max)* 0.8-2.1
LS-604 Absorption 2.0 % (max)** 0.68 - 1.11
LS-607 Crushed Particles 50 to 60 %* 100
LS-608 Flat and Elongated 15 % (max)** 59-12.1
LS-618 Micro-Deval Abrasion 25%** 16.7 - 19.6

¥ - clear stone
** - gabion stone/rip-rap/rock protection

As the above table indicates, clear stone, gabion stone, rip-rap and rock protection can easily be
manufactured from this source. Some additional washing may be required to ensure that the %
passing the 75 ym sieve meets the specification on 2.0%.

OPSS 1006 — Surface Treatment - Coarse Aggregate
The physical property requirements for surface treatment aggregate are the same for both the

municipal and provincial versions of the standards. The following table details the requirements for
various properties, as well as the findings of the testing completed for this assignment.

Test Method Test Name Specification Test Results
LS-601 Wash Pass 75 um 2.0 % (max)* 0.8-2.1
LS-604 Absorption 1.75 t0 2.0 % (max)* 0.68 - 1.11
LS-607 Crushed Particles 60 % (min)* 100
LS-608 Flat and Elongated 20 % (max)* 59-121
LS-609 Petrographic Number* 60% non-carbonate Carbonate Rock

(min)*
LS-613 Insoluble Residue 60% (min)* 4.7-6.1
LS-614 Unconfined Freeze/Thaw 6 to 15 (max)*** 6.1-21.7
LS-618 Micro-Deval Abrasion 25 to 30* 16.7 - 19.6
LS-606 Magnesium Sulphate 12 to 15 % (max)* 52-13.2
Soundness .
LS-703/704 Plasticity Index 0 (max)* 0 (non-plastic)

* - depending on the class
** - can be waived if sample meets optional test LS-606 requirements
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I - For northern projects, blending with a non-carbonate rock will be required to meet the spec for
Classes 1,2,3,5&6

As the above table indicates, surface treatment aggregate will be difficult to produce for northern
projects (the boundary line is just north of the site, passing through Washago and Norland in the
vicinity of the site, as well as Highway 35 in the immediate area of the site). Piles 1 meets Class 2
requirements and Piles 8 and 9 meet the specifications for all classes for projects south of the
specified boundary.

OPSS 1010 — Base, Subbase, SSM and Backfill - Coarse Aggregate

The physical property requirements for base, subbase, select subgrade material and backfill material
aggregate are the same for both the municipal and provincial versions of the standards. The
following table details the requirements for various properties, as well as the findings of the testing
completed for this assignment.

Test Method Test Name Specification Test Results
LS-607 Crushed Particles 50 to 100 % (min)* 100
LS-614 Unconfined Freeze/Thaw 15 (max)** 6.1-21.7
LS-617 2 or More Crushed Faces 85 % (min)** 100
LS-618 Micro-Deval Abrasion 21 to 30* 16.7-19.6

(Coarse Aggregate)
LS-619 Micro-Deval Abrasion 25 to 35* 28.7
(Fine Aggregate)
LS-621 Asphalt Coated Particles 0 to 30 % (max)* 0
LS-703/704 Plasticity Index Non-Plastic Non-Plastic

* - depending on the class
** - Granular O only

As the above table indicates, Granular A, B (Types |, Il &lll), M, S and SSM can be produced from
this source. Granular O will be difficult due to the LS-614 requirement, as only one sample meet the
specifications.
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5 Conclusions

This review of the physical properties of the processed stone produced at Ferma's Carden Quarry
demonstrates that a wide variety of aggregate products should be able to be produced from this
source. This includes OPSS coarse aggregates for concrete, surface and binder course asphalts and
surface treatment as well as other products such as gabion/rip/rap/rock protection, clear stone and
construction aggregates such as Granular “A” (19 mm crusher-run) and Type |l Granular “B”.

The test results from this investigation are generally in agreement with the test results obtained from
core samples as reported by MTE in November 2011. The most significant variation between the two

- sets of results is the Petrographic Number (PN). The aggregate piles showed a much larger range of
values and this variation was all on the higher side of the range. Since higher PNs are associated
with poorer quality stone, this finding may have an impact on how the stone should be processed.
The larger diameter stone fractions (greater than 13.2 mm) had PN values that were very similar to
the cores. All the higher PNs were associated with the smaller diameter fractions. Based on this, if
an aggregate with a lower PN is required, it may be possible to take the coarse fraction of stone
produced during the initial processing and re-process it to produce the final product. Since the PN is
based solely on the type of rock present in the sample, once the poorer quality stone has been
removed, further crushing of the better aggregate should not result in a significant change in the PN
value.
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6 Closure

We trust this report is complete within our terms of reference, and the information presented is
sufficient for your present purposes. If you have any questions, or when we may be of further
assistance, please do not hesitate to contact our office.

Yours truly,

exp. Services Inc.

AL e
.Eng. Robert Ferguson, CET
Manager, Geotechnical Services Manager, Laboratory Testing Services
Barrie Office Northern Region
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Appendix A —
Figure
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° Client: Ferma Group
oﬂnﬁwx Project Name: Carden Quarry - Lab Testing
& Project Number: BAR-00008977-D0

Date: March 14, 2017

Stockpile # : 1
General Descrition of Stockpile Material: 1/4" to 3/8" Stone
Potential Products
1 X7 —
[32) [32) [ S
8 ol 8,2 8 o 8.0 & = 2 &
@ S LT v ®W| 4 ® S 2 Sm
& PRGN =) TGOl ~r o ~wmOo 3 £ Ok
g Sl Zse|l 3zl gse 3 © ==
Test Method Result NO SE&EQ 582 RM% RM% I e I3 . %m i
228w = 5< S<<L o 2< g << S g S35 S SRE
To o T<Lo ~8o| <ol T8oe|l T0l T aogg| .3« o &
nso @ 2 nga 2] o D gL 9N Dy @ Qa0 9“0
R55 288 258 22g 258 28| 248| ££8| 252
0ol oad|l oad|l omd| 6ad| 0| owal|l 6ol Oo&L
% Finer than 75 um LS-601 1.9 Pass Pass Pass Fail Fail Pass
Absorption LS-604 1.11 Pass Pass Pass (3) Pass Pass (7) Pass
Magnestum Sulphaie LS-606 13.2 Fail Pass Fail Pass Fail Pass
Soundness (%)
% Crushed LS-607 100 Pass Pass Pass Pass
Flat and Elongated LS-608 9 Pass Pass Pass Pass Pass Pass Pass
Petrographic Number LS-609 129 Pass (1) Pass (4)(6) Pass(8)
Organic Impurities LS-610
Acid Insoluable Residue LS-613 6.1 Note (5) Note (5) Note (5)
Freeze/Thaw LS-614 20.8 Fail Fail (2) Fail Fail (2) Fail Fail (2)
2 Faces Crushed LS-617 100 Pass
Micro-Deval LS-618 18.8 Fail Pass Fail Pass Fail Pass Pass Pass Pass
Accelerated Mortar Bar L.S-620 0.154 Fail
Alkali-Carbonate Rectivity CSA-A23.2-26A | Non-Expansive Pass
Noftes:

(1) - Does Not Meet Specification for Concrete Pavement

(2) - Does Not Meet Specification for Freeze/Thaw - See Test Method LS-606 Results for Pass/Fail

(3) - Meets Specifications for SP 4.75, 9.5, 12.5, HL3, HL3F, HL3HS, HL4, HL4F

(4) - For SP4.75, SP9.5 & SP12.5 and For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Test Is Greater Than 60%
(5) - For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

(6) - For HL1, DFFe, SMA 9.5 and 12.5, SP 12.5 FC1 and SP12.5FC2. For HL3, HL3F, HL3HS, HL4 and HL4F see Note (5)

(7) - For SP9.5 and SP12.5 Only

(8) - For SP 9.5 & SP12.5 on Projects North of Washago/Norland and Highway 35 , Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

14 Cedar Pointe Dr., Unit 1510

Barrie, Ontario

L4N 5R7

t: 1.705.719.1100 | f:1.705.719.1109
wWww.exp.com



[ 27 Client: Ferma Group

L P ]
- mx Project Name: Carden Quarry - Lab Testing
e

Project Number: BAR-00008977-D0
Date: March 14, 2017.

Stockpile # : 2
General Descrition of Stockpile Material: 3/8" to 1" Stone
Potential Products - Coarse Aggregate
1 X [
[5]
S ol 8.0 & o B g | = | 2%
s | 2.8 248 2 85| 218 s | E| &4
A g S=¢| Lo 2=98| 229 5 3 2%
Test Method Result 838, 523 523 28 253 32 s8] g8 S g2
Sew| S28<| E<<| ag<| a<<| 28| 255| 2 e85
[CIE=’] < © 8o < o 8 o n Qg g o O
255 838 B2k 838 g5kl 33| 938| sey 320
o 53 288 258 288 258 ae| osp| 258 oy
Q0| OmOl OnOl OmO] OOl OOl ool OnOl OI:
% Finer than 75 um LS-601 21 Fail Fail Fail Fail Fail Fail
Absorption LS-604 0.68 Pass Pass Pass Pass Pass Pass
W\_MMMMMHM %\W v_vsmﬂm LS-606 Rl 1 Pass Pass Pass (3) Pass Pass Pass
% Crushed LS-607 100 Pass Pass Pass Pass
Fiat and Elongated LS-608 124 | Pass Pass Pass Pass Pass Pass Pass
Petrographic Number LS-609 : 114 Pass Pass(4) Pass(8)
Organic Impurities LS-610 . A
Acid Insoluahie Residue LS-613 ‘54 Note (5) Note (5) Note (5)
Freeze/Thaw LS-614 6.1 . Fail Fail (2) Fail (2) Fail (2) Fail (2) Pass
2 Faces Crushed LS-617 e L e, Pass
Micro-Deval LS-618 - 196 Fail Pass Fail Pass Fail Pass Pass Pass Pass
Accelerated Mortar Bar LS-620 . 0.129 | Pass
Alkali-Carbonate Rectivity CSA-A23.2-26A | Non-Expansive’| Pass
Notes:

(1) - Does Not Meet Specification for Goncrete Pavement

(2) - Does Not Meet Specification for Freeze/Thaw - See Test Method LS-606 Results for Pass/Fail

(3) - Meets Specifications for SP 4.75, 9.5, 12.5, HL3, HL3F, HL3HS, HL4, HL4F

(4) - For SP4.75, SP9.5 & SP12.5 and For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Test Is Greater Than 60%
(5) - For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That L.S-613 Is Greater Than 60%

(6) - For HL1, DFc, SMA 9.5 and 12.5, SP 12.5 FC1 and SP12.56FC2. For HL3, HL3F, HL.3HS, HL4 and HL4F see Note (5)

(7) - For SP9.5 and SP12.5 Only

(8) - For SP 9.5 & SP12.5 on Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

14 Cedar Pointe Dr., Unit 1510

Barrie, Ontario

L4N 5R7

t: 1.705.719.1100 | f:1.705.719.1109
www.exp.com
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Stockpile #: 5
General Descrition of Stockpile Material: Screenings

Test Method Result
Organic Impurities LS-610 <1
Micro-Deval LS-618 28.7
Accelerated Mortar Bar LS-620 0.102
Plastic Fines LS-631 Non-Plastic
Potential Expansivity of Aggregates CSA-A23.2-14A | Not Complete(1)
Alkali-Carbonate Rectivity CSA-A23.2-26A .Mz_o:...mxﬂwammqm

Notes:

(1) - Test takes 1 year to complete

Client: Ferma Group

Project Name: Carden Quarry - Lab Testing

Project Number: BAR-00008977-D0-
Date: March 14, 2017

14 Cedar Pointe Dr., Unit 1510

Barrie, Ontario

L4N 5R7

t: 1.705.719.1100 | f:1.705.719.1109
wwWw.exp.com
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Stockpile #:

General Descrition of Stockpile %mﬁmq_m_n

6
3/32 - 1/4" Stone

Test Method ‘Result
Organic Impurities LS-610 <1
Micro-Deval LS-618 23.0
Accelerated Mortar Bar LS-620 ~ 0.156
Potential Expansivity of Aggregates CSA-A23.2-14A | Not Complete(1)
Alkali-Carbonate Rectivity CSA-A23.2-26A | Non-Expansive

Notes:
(1) - Test takes 1 year to complete

3 Jl

Client: ‘mmﬂ:._m Group

Project Name: Carden Quarry - Lab Testing

Project Number: BAR-00008977-D0
Date: March 14, 2017

14 Cedar Pointe Dr., Unit 1510

Barrie, O:ﬁmLo

L4N 5R7

t: 1.705.719.1100 | f: Qomﬂm.z%
g.o&v.oo,ﬂ.
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el Client: Ferma Group
L mx Project Name: Carden Quarry - Lab Testing
@ Project Number: BAR-00008977-D0
Date: March 14, 2017
Stockpile # : 8
General Descrition of Stockpile Material: 1/4" to 5/8" Stone
Potential Products - Coarse Aggregate
] 2 —
™ ™ Q L
3 o S o S oo 8,0 & ] 2N
o S ® CSLlB| -~ ®| 4B = o @ o
o DR ) TEOol =~ o —~T D <1 £ ® o
s S=0 S£e z2=¢2 =2z 8 5 ® 25
Test Method Result a3, 388 2989 oS3l 288 @ 38 g o 2nl
Sog|l =28<| =S<<| 2 3<| a<<| 29| ©2356| &~ o5 E
Do T ~ 8 a YL B ! &g 8w o £
Asc| Qgp Bl Qa8 Oge O Dy gl AFa|l BOO
B5g 228 &£c5g 28 £t5g £38| 285| 258 & g
S0l Cmo OnOl Omol 0ono|l 00| ool Cool oL
% Finer than 75 um LS-601 0.8 Pass Pass Pass Pass Pass Pass
Absorption LS-604 0.88 Pass Pass Pass Pass Pass Pass
Magnesium m:_v:mﬁm LS-606 8 Pass Pass Pass (3) Pass Pass Pass
Soundness (%)
% Crushed LS-607 100 Pass Pass Pass Pass Pass
Flat and Elongated LS-608 10.6 Pass Pass Pass Pass Pass Pass Pass
Petrographic Number LS-609 122 Pass (1) Pass (4)(6) Pass (8)
Organic Impurities LS-610
Acid Insoluable Residue LS-613 4.7 Note (5) Note (5) Note (5)
Freeze/Thaw LS-614 19.6 Fail Fail (2) Fail (2) Fail (2) Fail (2) Fail (2)
2 Faces Crushed LS-617 100 Pass
Micro-Deval LS-618 . 16.8 Pass (1) Pass Pass (3) Pass Pass (7) | Pass Pass Pass Pass
Accelerated Mortar Bar LS-620 0.121 Pass
Alkali-Carbonate Rectivity CSA-A23.2-26A | Non-Expansive Pass
Notes:

(1) - Does Not Meet Specification for Concrete Pavement

(2) - Does Not Meet Specification for Freeze/Thaw - See Test Method LS-606 Results for Pass/Fail

(3) - Meets Specifications for SP 4.75, 9.5, 12.5, HL3, HL3F, HL3HS, HL4, HL4F

(4) - For SP4.75, SP9.5 & SP12.5 and For Projects North of Washago/Noriand and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Test Is Greater Than 60%
(5) - For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

(6) - For HL1, DFc, SMA 9.5 and 12.5, SP 12.5 FC1 and SP12.5FC2. For HL3, HL3F, HL3HS, HL4 and HL4F see Note (5

(7) - For SP9.5 and SP12.5 Only

(8) - For SP 9.5 & SP12.5 on Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

14 Cedar Pointe Dr,, Unit 1510
Barrie, Ontario

L4N SR7
t.1.705.719.1100 | f:1.705.719.1109

www.exp.com



g0 Client: Ferma Group
1) mx Project Name: Carden Quarry - Lab Testing
@ Project Number: BAR-00008977-D0

Date:; March 14, 2017

Stockpile # : 9
General Descrition of Stockpile Material: 1/4" to 3/4" Stone
] Potential Products - Coarse Aggregate
1 4 [
8 ol 8.2l 8 2 8.0 g = m N
B | 2.8 2=8| =,8 =% 5 2 £ o
Test Motnod [lmemniid 3 | 3B SEE| 5B BLL L. 43 | 3 | 2%
i o =" | B9g| 353| 328 £52| £19) 85| 89| £~ | =€t
£eg 228 €58 £28| £58| 28| £45| 258 2 8y
562 688l 38| owd| cad| oo owdal ocav| 62X
% Finer than 75 um LS-601 0.9 Pass Pass Pass Pass Pass Pass
Absorption LS-604 1.02 | Pass Pass Pass (3) Pass Pass (7) Pass
jaegies R tIghale LS-606 8.3 Pass Pass Pass (3) Pass Pass Pass
Soundness (%) AT
% Crushed LS-607 = 4ot Pass Pass Pass Pass Pass
Flat and Elongated LS-608 : 5.9 Pass Pass Pass Pass Pass Pass Pass
Petrographic Number LS-609 119 Pass Pass (4) Pass (8)
Organic Impurities LS-610 =
Acid Insoluable Residue LS-613 Note (5) Note (5) Note (5)
Freeze/Thaw LS-614 Fail (2) Fail (2) Fail (2) Fail (2) Fail (2) Fail (2)
2 Faces Crushed LS-617 Pass
Micro-Deval LS-618 Pass (1) Pass Pass (3) Pass Pass (7) | Pass Pass Pass Pass
Accelerated Mortar Bar LS-620 Pass
Alkali-Carbonate Rectivity CSA-A23.2-26A | Non-Expansive| Pass
Notes:

(1) - Does Not Meet Specification for Concrete Pavement

(2) - Does Not Meet Specification for Freeze/Thaw - See Test Method LS-606 Results for Pass/Fail

(3) - Meets Specifications for SP 4.75, 9.5, 12.5, HL3, HL3F, HL3HS, HL4, HL4F

(4) - For SP4.75, SP9.5 & SP12.5 and For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Test Is Greater Than 60%
(5) - For Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

(6) - For HL1, DFc, SMA 9.5 and 12.5, SP 12.5 FC1 and SP12.5FC2. For HL3, HL3F, HL3HS, HL4 and HL4F see Note (5)

(7) - For SP9.5 and SP12.5 Only

(8) - For SP 9.5 & SP12.5 on Projects North of Washago/Norland and Highway 35, Will Need To Be Blended With Non-Carbonate Rock Such That LS-613 Is Greater Than 60%

14 Cedar Pointe Dr., Unit 1510

Barrie, Ontario

L4N 5R7

t: 1.705.719.1100 | f 1.705.719.1109
www.exp.com



Client: Ferma Aggregates Inc.

Project Name: Ferma's Carden Quarry
Project Number; BAR-00008977-D0
Date: March 24, 2017

Appendix C —
Test Result Reports — LS-609, CSA A23.2-14A, CSA
A23.2-26A

Fex .
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-
*‘{,65_:, exp Services Inc.
ex Po 1585 Clark Boulevard, Brampton, ON L&T 4V1
Tel:(005) 793-BS00; Fax:(905) 763-D641
POTENTIAL EXPANSIVITY OF AGGREGATES
{Test Mathod: CAN/CSA A23.2-14A)
Clisnt: Kirkfield Ferma Aggregales Date : 9-Faeb-2017
Project No.: BAR-Q00RE77-DO Lab No,: 18-707
Material: Plle Date Recelved: 3-Nov-2018
Source: Date Completed: 13-Dec-2017
Laboratory Test Data:
feaspsedWeeks: | 1 | 2 | 4 | 8 [ 13 | uw [ % | 3 | s
Specimen 10 Expansion (%)
A -0.006 0.000 0.003 0.012
B -0.005 +0.001 0.002 0.013
[ 4 0,005 0.001 0.002 0.013
Avesge | ooos | apor | Bz | o | F N .
g ™
Concrete Prism Expansion
0.045
0.040 Expansion % Max. @ 1 Year
0.035
0010
£ 00
5 0020
0.015
§ 0.010
0.005
0.000 " - e dle e
13 b1} 26 a9 52
-0.005
-0.010
Age of Prsm {Weeks)
—s—Average =——Max. Allowshle Limit
A\ >
Acceptance Requiremsnts
Test Procedure Test Reault Structures, Sidewalk,
Pavement Curb snd Gutter, and
Concrete Baze
te Prism Expansion, % maximum @ 1 year CSA
3.2-14A 0.040

Approved By: J Vi
L‘- ] Ammanue! Yousff, cexT.

.\ Year pnsm_pite 1_Feb, 9, 2017
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L exp Services Inc.
exp, g
Tek:(905) 763-8800; Fax:(905) 763-0841
POTENTIAL EXPANSIVITY OF AGGREGATES
(Test iethod: CAN/CSA A23.2-14A)
Clignt: Kirkfield Ferma Aggregates Date : 8-Fab-2017
Project No.: BAR-0008077-D0 Lab No,: 16-707
Material: Plle #2 Dats Recelved: 3-Nov-2016
Source: Dsate Comploted: 13-Dec-2017
Laboratory Test Data:
4wub=1—|z|-|_]"n|:s|u]ze]39|51
Specimen ID Expansion (%) '
A £0.003 0.004 0,006 0.006
] -0.002 0.002 0.004 0.004
(4 -0.004 0.002 0.002 0,004
aversge | oo | oo [ oooow ) mogs g e s e SOE URTELD e T .
£ )
Concrete Prism Expansion
0.045
0.040 Expansion % Max. @1 Year & —
0.035
0.030
g o0z |
5 0.020
i 0.015
S oo
0005 - —
B-W / . - - - e e e U S —
2 4 1 13 18 26 39 s2
-0.005
£0.010
Aga of Prism (Weals)
=——Average = Max, Aliowable Umit
\ _J
Acceptance Requirements
Test Procedure Tost Result Structures, Sidewalk,
Pavement Curb and Gutter, and
Concrete Boss
(Concrete Prism Expanslon, % maximum @ 1 year CSA 0.040
‘\ﬂ.!-“k !

Approved By: g‘ﬁ!ﬂ“é
{jf) uel Yousi, CEY.

\1 Year prism_plie 2_feb. 9, 2017
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eX P

exp Services Inc.

1565 Clark Boulsvard, Brampton, ON LST 4V1
Tel:(P05) 783-8800; Frx:(905) 703-0841

POTENTIAL EXPANSIVITY OF AGGREGATES

(Tost Method: CANICBA A23,2-14A)

Client: Kirkfield Ferma Aggregatea Date : 22-Fab-2017
Project No.: BAR-0008877-00 Lab No,: 18-707
Material: Pile #5 Date Recelved: 3-Nov-2018
Source: Date Compisted: 7-Dac-2017
Laboratory Test Data:
Weeks: 1 2 4 8 | 1 | u % | » | =
Specimen D Expansion (%)
A 0.003 0.002 0.005 0.009
] <0.001 0.003 0,007 0.01
(4 0.003 0.000 0.005 0.003
- I T O O R T W e
—
' ™)
Concrete Prism Expansion
0.045 ;
0.040 Expansion X Max. @ 1Year _____
0.035
13 18 2% L 52
Ags of Prism [(Wesks)
L —t—Average  ===Max. Allowablie Limit
>
Accaptance Requlrements
Test Procedure Test Result Structures, Sidewalk,
Pavement Curb and Gutier, and
Concreta Base
oncrete Prism Expansion, % maximum @ 1 year 0.040
SA A23.2-14A .

Approved By: dl:l““j
bUJ Ammanuel Yodsil, CET.

1 Year prism_pile 5_Feh. 22, 2017



Tt (B05) 7939800 ru:!'nusg 793-0841

2o exp Services Inc.
eXP 1585 Clark Boulevard, Brampion ON LET 4V1

POTENTIAL EXPANSIVITY OF AGGREGATES
{Test Method: CAN/CSA A23,2-14A)

Cllant: Kiskfield Ferma Aggregales Date : 9-Mar-2017
Project No.: BAR-0008977-D0 Lab No,: 16-707
Matarial: Pile #8 (HL4) Date Recealved: 3-Nov-2016
Source: Date Complatad: 13-Dec-2017
Laboratory Test Data:
[elaspsedWeeks: | 2 | 2 | 4 | 8 | 13 | 1 % | 2 | =
Specimen ID Expansion (%)
A -0.009 -0.003 0.002 0.012 0013
8 -0.009 +0.002 0002 0011 0014
C -0.008 -0.002 0.002 0.032 0.012
Average -0.009 0,002 0002 0.012 0.013 - ' . ®
' 3
Concrete Prism Expansion
0.050
Expansion % Max. @ 1 Yeae
0.040
0.030
£
e oo
H
&
£ go10
[3
3
0.000
3 4 8 13 18 26 39 52
0010
i Age of Prism (Weeks)
——mAverage Max, Alowabile Umit
\ I
Acceptance Requirements
Test Procadure Test Rasult Structures, Sidewaik,
Pavemant Curb and Guttar, and
Concrats Base

oncrele Prism Expansion % maxmum @ 1 year 0.040
SA A23 2-14A ’

“)
Approved By’ §
P Ammanuel Yousif, CET

E:\1 Year prism_pite 8_March 9, 2017
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exp Services Inc.

1595 Clark Boulavard, Bramplon, ON LST 4V
Tel:(600) 783-6800; Fac(905) 793-0841

POTENTIAL EXPANSIVITY OF AGGREGATES
(Test Mothod: CANICSA A23.2-14A)

Client: Kirkfieid Ferma Aggregates Dats : 22-Feb-2017
Project No.: BAR-0008877-D0 Lab No,: 18-707
Meterial: PHe #0 Dste Received: 3-Nov-2018
Sources: Date Completed: 7-Dec-2017
Laboratory Test Data:
felospsedweeks: | 1 | 2 | a4 | 8 | wm | 1 | 2 | 3w | s
Specimen iD Expansion {%)
A -0.010 -0.003 0.000 0.008
] -0.009 -0.002 0.004 0.01
1 d 0.010 0.005 0.002 0.01
aveage | po1o | oesd e [ oo e TR v ¥ ’l F e
i R
Concrete Prism Expansion
©0.050
Expansion % Max. @ 1 Year
0.040
0.030
3
5 0.020
5 0.010
L]
0.000 - .o . -1
13 18 26 39 52
-0.010
-0.020
Age of Prism (Weehs)
=—t=Avergge ~=Mar Allowsble Limit J
N
Accaptance Requirements
Test Procedure Test Result Structures, Sidewalk,
Pavemont Curb and Gutter, and
Cancrets Base
Zancrete Prism Expansion, % maximum @ 1 year 0.040
A23.2-14A i

Approved By: mgléjg{_
kqumamd ousif, C.E.T.

E:\1 Year prism_plle 9_Feb. 22, 2017
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Fax P.

exp Services Inc.

Brampton

1595 Clark Boulevard, Bramplon ON LET 4V{
Tel:{§05) 793-8600; Fax:(005) 703-0841

ACCELERATED MORTAR BAR EXPANSION
{Test Mathod: LS-820 Or CSA A23.2-254)

Cllent: exp Bamie Reported: December 16, 2016
Sampled:
Recelvad: November 3, 2016
Projact No.: BAR-00008977-D0 BAR-100 (Kirkfield Ferma Aggregate) Type of Curing: 80°C NaOH
Initial Reading:  2-Dec-16 Material: Pile #1 Source: Kirkfleld Ferma Aggregate
Laboratory Test Data: exp ID:
[Etaspsed Days: 0 0 3 7 10 14
[iReading Date: Dec.1/16 | 2-Dec-16 5-Dec-16 9-Dec-16 12-Dec-16 16-Dec-16
Significam
ne g 8 » S| w 8 §| = 8 5
Effective Initial & 2| £ 3| £ £ B| Remarks
Specimen 10 ] EIrEl B R § Rr 5 »
Guaga Lenth| Reading s § ‘g k! & E . E £ .%
A 257 3153 3.226 |0.073| oo2a | 3.394 {0.241| 0094 | 3.464 |0.312{0.121 | 3.554 | 0.401] 0136
8 257 2.886 2.956 |0.070 0027 | 3.119 |0.233| 0091 | 3.185 0.299]|0.116| 3.275 | 0.389| 0as1
C 257 2.714 2.791 |0.077| 003 | 2.959 |0.245| 0098 | 3,028 0.314)|0.122( 3.112 | 0.398| B.1ss
Average " oo Cfoems| T lea2| 0.159
( Accelerated Mortar Bar Expansion
0.500
p.aso -
__ 0400
£ 0350
§ 0300
8 0250 14 Day Expanslon Limit
£ 0200
§ 0150 - — =5
0,100

0.050 /
0.0N 1 ) v v - 2
3 ? 10 14
Age of Pdsm (Days)
—o—Average  ——Manx. Allowablelimit  —xr—Reference Material
%
Acceptsncs Requirements
Test Procedure NT“; Test Result Structures, Sidewalk,
SIERE Pavement Curb and Gutter, and
Concrete Bass
lﬁsn:'c;:lerated Mortar Bars, % Expansion at 14 days (Sample LS-620 0.154 0.450 Max 0,150 Max
Accelerated Martar Bars, % Expanslon at 14 days
Reference Material LS-620 0.429
Approved By:

Ammanuel Yousil




(=]

exp Services Inc.

Brampton Laboratory

1685 Clark Boulevard, Bramptors ON LET 4V
Tel:(805) T63-8800; Fax.(Q05) 783-0641

5% ex P

ACCELERATED MORTAR BAR EXPANSION
(Test Method: LS-520 Or CSA A23.2.25A)

Reported: December 16, 2016

Client: exp Bamie
Sampled:
Recelved:  November 3, 2016
Project No.: BAR-00008977-D0 BAR-100 (Kirkfield Ferma Aggregate) Type of Curing: 80°C NaOH
Initlal Reading:  2-Dec-16 Material: Pile #8 Source: Kirkfield Ferma Aggregate
Laboratory Test Data: exp 1D:;
[Eiaspsed Days: i 0 3 7 10 1
[Reading Data: 2-Dec-16 2.Dec-16 5-Dec-16 9-Dec-16 12-Dec-16 16-Dec-16
Significant
w0 2 5 ne g _E » Sl g "
Effective |  Initia) £ al £ | § 3 5| £ 2| Remarks
Specimen D Guage Lanth| Reading 3 é * § E & ® g E ) o g & §
= B ©1ls &= &8 adf = | 8
A 256 1.67 1.736 [0.066| 0026 | 1.84 | 0.17 | o066 | 1,904 |0.234]0.091 | 1.985 | 0.315] 0123
8 255 0.769 0.826 | 0,057 0.022 | 0.933 | 0.164| 0.064 | 0.998 |0.229| 0.09 | 1.078 | 0.309] 0.123
C 254 -0.482 -0.429 | 0.053| 0021 | -0.326 | 0.156 0.061 |.0.257 | 0.225| 0.089 | -0.178 | 0.306| 0.2
Average B T R [T oo | 012
" "y
Accelerated Mortar Bar Expansion
0.500
0,450
_ 0400
£ 0350
£ 0300
& 0250 14 Day Expansion Limit
£ 0.200
0.150 —
0.100 . -
0.050 ¢
0.000 S - - e — -
3 ? 10 14
Age of Prism {Days)
—o=—Average  ~=—=Max. Allowable Limlt  ~—Reference Materlal
\ J
Accaptance Requirements
Tast Procedure "T“bt" Tost Result Structures, Stdewalk,
n Pavament Curb and Guttar, and
Cencrote Base
N .
::t)c.o;:leraled Mortar Bars, % Expansion at 14 days (Sample LS-620 0.121 0.150 Max 0.150 Max
ccelerated Marlar Bars, % Expansion at 14 days
Referance Material L8620 0429

'Approved By:
Ammanuel Yousil



'.'.":fa% exp Services Inc.
) ex Brampton Laboratory
O 1595 Clark Boulevard, Brampton ON L6V 4V1

Tal:(90S) 783-9800; Fax:(305) 703-0641

ACCELERATED MORTAR BAR EXPANSION
(Test Method: LS-620 Or CSA A23.2-25A)

Client: axp Barrie Date: Navember 28, 2016

Projact No.:  BAR-00008977-D0 BAR-100 (Kirkfield Ferma Aggregate) Type of Curing: 80°C NaOH

Date Cast: Nov. 9, 2016 Material: Pile #5 - Fine Source: Kirkfisld Ferma Aggregate
Laboratory Test Data:

L

T T TR R f;:"--..‘.m, L'i'
- w—n—, - 4

0.191]0.075 | 0.387] 0.254 | D.100

0.196 1 0.076 | 3.220| 0.263 0.102

' '
Accelerated Mortar Bar Expansion
0.500 -
0.450 -
__ 0400 -
* 0,350 -
& 0.300 -
g 0.250 -
0.200
§ 0.150
0.100 > -
0.050 1 .
0.000 - i R
3 7 10 14
Age of frism (Days)
L =—t=Average  =—=Max. AllowableUmit —g—Reference Materia)
y,
B P AS E m == =TT LT |
. '_F:|I ,’ . g erﬁé BF Mh‘.m!y_“ “.:-. ._‘ ;‘ .
R -1 Struckures, Sjdewhlk, -
Pavgqﬂont 7 Glirh and: Butter,and
Concretd Bdso '
Accelerated Mortar Bars, % Expansion at 14 days
(Sample ID: ) LS-820 0.102 0.150 Max 0.150 Max
Accelerated Mortar Bars, % Expanslon at 14 days | ' ST (0
ﬂRefetenca Materlal LS-620 0434 [l TR R
/! November 28, 2016
Testing Laboratory Rifveseritve Signature Dsto

Amrmonuel Youst, C.ET.

1:\2003-Brampton\Projects\Geotechnlical Engineering\Materlals & Quality Management\0000000-0009000\000B000\00008977 - Trow Barrle\AMB_(Nov 28, 2016.xIsx



exp Services Inc.

[ "'
Brampton Laboratory
1595 Clark Boulevard, 8rampton ON LE6T 4V

Tel(905) 793-9800; Fax:(905) 783-0641

ACCELERATED MORTAR BAR EXPANSION
{Test Method: LS-620 Or CSA A23.2-25A)

Cliant: exp Barrle Date: December 12, 2016
Project No.:  BAR-0D008977-D0 BAR-+100 (Kirkfield Ferma Aggregate} Type of Curing: 80°C NaOH
Date Cast: Nov. 23, 2018 Material: Pile #9 Source: Kirkfield Ferma Aggregate
Laboratory Test Data:
Elaspsed.Days: ‘1. .- D B R I P | :
M!adlu:mte: 1B 2 sl B B 3 15
. ek Tt ¥ ; ’ .?"c'.'ﬁ : ﬂgnmcant
g A=y Effective lnltial il Remérlts
kY phb g
"-f.'?.?‘??".‘.'-‘--'_" |Guagaitenth Heﬂ!ns, ,\5 g i
A 254 0.636 |0.566
8 253 0.781 0.708
c 0371 |0.441
e
4 R
Accelerated Mortar Bar Expansion
0.500 -
0.450
__ 0400 4
£ 0350 -
£ 0300
5 0250 -
£ 0.200 1
£ 0150
3 - —
0.100 5
0.050
0.000 -— e e e oo ‘
10 14
Age of Prism {Days)
—t—Average  —==Nax. Allawablelimit  —dr—Reference Materlat
\ W
AH ATt . b e -Accaplanca Requirements
| Tast Procedure ' NJ”;" TostResu " [ Sueciures, Sidewalk,
' muer T Y 'l ‘Pavement Curb.and Gutter, and
. ‘Caricrate Base
Accelerated Mortar Bars, % Expanslon at 14 days
(Sample ID: ) LS-620 0.132 0.150 Max 0.150 Max
Accelerated Mortar Bars, % Expanslon at 14 days 3
‘Eeference Materlal L8-620 0.434
Decembar 12, 2018
Tosting LebGlalory Aspresentstive Signature Dale
Ammanusl Yous¥, CET,

& 1:\2003-Brampton\Projects\Geotechnical Engineering\Materials & Quallty Management\(000000-0005000\000BO00N\00U0BY 77 - Trow Barrie\AMB_Pile 9_0ec. 12, 2016.xl5x



exp Services Inc.
Brampton Laboratory

1595 Clark Boulevard, Brampton ON LET 4V1

Tel(905) 793-9800; Fax:(305) 793-0641

g‘exp

ACCELERATED MORTAR BAR EXPANSION
(Test Method; LS-620 Or CSA A23.2-254)

Client: exp Barmie Date: December 12, 2016
Project No.: BAR-00008977-D0 BAR-100 (Kirkfield Ferma Aggregate) Type of Curing: 80°C NaOH
Date Cast: Nov. 23, 2016 Materlal: Pile #2 Saurce: Kirkfield Ferma Aggregate
Laboratory Test Data:
Elaspsad Days:, N [1] e e
lliadiili'ﬁit!i," AR, T A
!ffecttu ,§' i
smlmtnin Gml e l.enth ; E
-:Il-i 'l'.'l-. Wi - Ty = ' WAL
A 257 2.660| 0,198 2.717|0.255
8 256 1,770 0.194 | 0.076 | 1.833 | 0-257
c 256 2343 2.401|0.0580.023 | 2.546|0.203 | 0,073 | 2.600 | 0.257
25y B FAE
Average e i 0.077 kﬁr‘ \:L"_,"M’
' ~
Accelerated Mortar Bar Expansion
0.500 -
0.450
__0.400 1
£ 0350 -
£ 0300 -
5 0.250 -
:éo.zoo ]
§ 0150 -t
0.100 - ) .
0.050 1 .
0.000 T fan - 0 i 171 e s AN 6 i e S 50 4t R s 4 i
3 7 10 14
Age of Prism (Days)
as—Average  =——Max AllowableLimit —g@—~Reference Material
\_ J
W v TS | s ] RSN R : I_-"'Anuptanchequlramants ,
TestPracetire < .0 o ‘ﬁ'T?f" |FostRosuit" [T Struofures, Sidewalk,
7 S il ad Gk d 1 Favsmiqt " | +Curband Gutter, and
. . ot - GConcrete Base
[
Accelerated Moriar Bars, % Expansion at 14 days LS-620 0.126 0.150 Max 0.150 Max
(Sample ID: )
Accalerated Mortar Bars, % Expansion at 14 days y
|Rererence Material :5:620 0434

December 12, 2016
Dale

%/ Testing Laboralory Represenisiive Sgnalure
Ammanuel Yousk, CET.

1:\2003-8rampton\Projects\Geotechnical Engineering\Materlals & Quality Management\0000000-0005000\0008000\00008977 - Trow Barrie\AMB_Pile 2_Dec. 12, 2016.xlsx
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exp Services Inc.

The naw idanilty of Trow Assoclates
1595 Clark Boulevard, Bramplon

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

=i':“'ex Onlasio, Canada, LT 4V1 Test Report
¢ Telephone: (905) 793-9800 P
Fax: (805) 793-0641 CAY2
Sample Test No.: 262544-66 Report No.: 1 Date Reported: 06/12/2016

Client Sample ID:

Project No.:

Date Sampled:

Sample Location:
Sampled By:
Sample Description:
Sample Remark:

Aggregate Type:
Aggregate Source:
Mcthed of Analysis:

Results of Analysis:

BAR-00008977-D0

Kirkfield Ferma

Date Received: 03/11/2016

Norminal Size/Type:
Source Codec:

CaO MgO Ca0O:MgO AL O,
(%) (%) Ratio (%)
50.29 1.14 44.11 0.56

Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition

100
- Anmmtﬁ«_;n_m_md_s ered | s - i —
] Non-Expans| = e
-—-'/ - e e e+ e
.g " / B ]
© [ — Aggregates Gonslidered
114 / Patenlally Epansive
Q ] I — | — B SCpE—|
B — —
= i = —— = =
o = S — s
- m
O - SN T
—— —— ——— __.|..., =
Aggregates (onslderad
Non-Expa
1 ¥
0 1 2 6 7

3 4
Al;0,4 (%)

Remark:We hereby certify the testing procedure in accordance with CAN/CSA A23.2-26A

Project Manager: Leigh Knegt  ApprovedBy:

Date Approved: 06/12/2016

Ammanuel Yousif




SIS Lo Potential Alkali-Carbonate
%;_"; 1595 Clark Boulevard, Brampton Reactivity of Carbonate Rocks
i Ontario, Canada, L6T 4V1
eXP- Ta[:phncl";e: 1';;5?793-9500 Test REPOrt
Fax: (905) 7930641 CAM2
Sample Test No.: 262544-42 Report No.: 2 Date Reported: 06/12/2016

Client Sample ID:

Project No.: BAR-00008977-D0

Date Sampled: Date Received: 03/11/2016

Sample Location:
Sampled By: Client

Sample Description: Pile #2
Sample Remark:
Aggregate Type: Norminal Size/Type:
Aggregate Source: Kirkfield Ferma Source Code:
Mecthod of Analysis:
Results of Analysis: CaO MgO CaO:MgO Al O,
(%) (%) Ratio (%)
51.06 1.28 39.89 0.40
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Racks by Chemical Composition
100
— [ T AR, R —
g Non-Expans| _r/ S
-___/ R N
.9 // _____ i
™ {es Gansidered
g [_— Poreniaty Elparsive
g -- :
=
o ]
"
O i
e —
Aggregales Considered
Non-Expansle
1 .
0 1 2 3 4 6 7
Al;0; (%)
Remark:We hereby centify the testing procedure in accordance with CAN/CSA A23.2-26A

Project Manager: Leigh Knegt  Approved By: - Date Approved: 06/12/2016
; Ammanuel Yousif
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exp Services Inc. Potential Alkali-Carbonate

The now ldontlty of Trow Assaciates

<2 1595 Clark Boulevard, Bramplon Reactivity of Carbonate Rocks
4 Ontario, Canada, LET 41
exP‘ Telephone: (905) 793.9800 Test RePort
Fax:_(305) 793-0641 CA32
Sample Test No.: 262544-43 Report No.: 3 Date Reported: 06/12/2016
Client Sample ID:
Project No.: BAR-00008977-D0
Date Sampled: Date Received: 03/11/2016
Sample Location:
Sampled By: Client
Sample Description: ile#5
Sample Remark:
Aggregate Type: Norminal Size/Type:
Aggregate Source: Kirkfield Ferma Source Code:
Method of Analysis:
Results of Analysis: CaO MgO Ca0O:MgO AL O,
(%) (%) Ratio (%)
52.96 1.37 38.66 0.35
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
AuufE ; i. red /
% Non-Expansiye
-ﬂ'_/
.9 /—f"/
T Aggregales Considered
(1 4 / Pglgarneial:n:sE r;g:sl3e
g 1w
=
Q
@
(&)
Aggregales Gonsldered
Nun-Expanslre
1 .
6 1 2 6 7

3 4
ALO; (%)

Remark:We hereby cenify the testing procedure in accordance with CAN/CSA A23.2-26A

Project Manager: - Leigh Knegt ~ Approved By: _

sl

o Date Approved: 06/12/2016
Ammanue! Yousif :




exp Services Inc.
The new identity of Trow Assoclates
1595 Clark Baulevard, Brampton

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

o
o Ontario, Canada, L6T 4V1
exP‘ Telephone: (805) 783-9800 Test Report
Fax: {805) 753-0641 cal2
Sample Test No.: 262544-44 Report No.: 4 Date Reported: 06/12/2016

Client Sample ID:
Project No.: BAR-00008977-D0
Date Sampled: Date Received: 03/11/2016
Sample Location:
Sampled By: Client
Sample Description: Pile # 6
Sample Remark:
Aggregate Type: Norminal Size/Type:
Aggregate Source: Kirkfield Ferma Source Code:
Method of Analysis:
Results of Analysis: Ca0 MgO Ca0O:MgO Al O,
(%) (%) Ratio (%)
49.29 1.03 47.85 0.29
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
X i Non-ExpansIEe L i ﬂm_#_w_:
.-'"/ e I
] // -
V) A les Considered
£ | | Potenioly Elpansive
Q 1w —
o ——
o s
O B
Aggregates ered
Non-Expans|
1
¢ 1 2 6 7

3 q
AL, (%)

Remark:We hereby certify the tesling procedure in accordance with CAN/CSA A23.2-26A

Project Manager: 'Leigh Knegt

Approved By:

Ammanuel Yousif

Date Approved: 06/12/2016



. Wu‘fy’:’:;‘i";‘::‘“:i Potential Alkali-Carbonate
<t 1695 Clark Boulevard, Bramplon Reactivity of Carbonate Rocks
: Ontarlo, Canada, LET 4V1
eXP Telephone: (905) 793-9800 Test Report
Fax: (905) 793-0641 CA32
Sample Test No.: 262544-45 Report No.: 5 Date Reported: 06/12/2016
P

Client Sample ID:

Project No.: BAR-00008977-D0

Date Sampled: Date Received: 03/11/2016

Sample Location:

Sampled By: Client
Sample Description: Pile # 8
Sample Remark:

Aggregate Type: Norminal Size/Type:
Aggregate Source: Kirkfield Ferma Source Code:
Method of Analysis:
Results of Analysis: Ca0 MgO CaO:MgO ALO,
(%) (%) Ratio (%o)
49.72 0.97 51.26 0.40

Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Compaosition

100
— P4 -——|Aagreqales ¢onsldared
Naon-Expansive /
.g H/
kol — Aggregales Considered
o / Patentially Efpansive
()
o 10
=
@)
g
O
Aggregates Considered
Nnn-Expanslra
L) !
0 1 2 3 4 6 7
A0, (%)
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mmw;‘j:j‘jff;};‘: Potential Alkali-Carbonate
i 1505 Clark Boudeyard, Bramplon Reactivity of Carbonate Rocks
. larfo, Canada, L6T 4V1
eXP- Telephone: (905) 793-9800 Test Rep ort
. Fax: (905) 793-0641 CA32
Sample Test No.: 262544-46 Report No.: 6 Date Reported: 06/12/2016

Client Sample ID:
Project No.: BAR-00008977-D0

Date Sampled: Date Received: 03/11/2016

Sample Location:

Sampled By: Client
Sample Description: Pile#9
Sample Remark:

Aggregate Type: Norminal Size/Type:
Aggregate Source: Kirkfield Ferma Source Code:
Method of Analysis:
Results of Analysis: CaO MgO CaO:MgO Al,0,
(%) (%) Ratio (%)
45.11 1.07 42.16 0.36

Determination of Potential Alkali-Carhonate Reactivity of
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14 Cedar Painte Dr., Unit 1510
Barrie, Ontario
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Grain Size Analysis Report

Carden Quarry- Lab Testing
Project No.: BAR-00008977-D0

Materlal: 1/4" to 3/8" Stone

Sample Location: Carden Quarry- Pile #1

Project Name:

Client: Ferma Group
Dated Tested: October 18, 2016
Date Sampled: Oclober 12, 2016
Supplier: Carden Quarry

SAMPLE DATA

Sieve Diameter {mm)

Percent Relained (%)

Percent Passing (%) Spec (%)

150

75

53

37.5

26.5

19

13.2

9.5 31.5

68.5

4.75 96.6

3.4

2,36 98.3

1.7

1.18

0.6

0.3

0.186

0.075
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eX P. 14 Cedar Pointe Dr,, Unit 1510 Grain Size Analysis Report

Barrie, Ontario
L4N 5R7
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Project Name: Carden Quarry- Lab Tesling Client: Ferma Group
Project No.: BAR-00008977-D0 Dated Tested: Oct 18 2016
Material: 3/8" to 1" Stane Date Sampled: Oct 12 2018
Sample Location: Carden Quarry- Pile # 2 Supplier: Carden Quarry
SAMPLE DATA
Sieve Diameler (mm) Percent Retained (%) Perceni Passing (%) Spec (%)
150
75
53
37.5
265 1.4 98.6
19 64.9 35.1
13.2 89.7 10.3
9.6 94.8 5.2
i 4.75 95.8 4.2
2.36 96.0 4.0
1.18 96.1 39
0.6 96.3 3.7
0.3 96.5 __ 35
0.15 96.8 3.2
0.075 97.2 2.8
— =
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Project Name: Carden Quarry- Lab Testing Client: Ferma Group
Project No.: BAR-00008877-D0 Dated Tested:  Oclober 20, 2016
Material: Screenings Date Sampled: October 12, 2016
Sample Location: Carden Quarry- Pile #5 Supplier: Carden Quarry
SAMPLE DATA
Sleve Diameter {mm) Percent Retained (%) Percant Passing (%) Spec (%)
160
75
53
37.5
26.5
19
13.2
9.5 _ _
4.78 2.1 97.9
2.36 314 68.6
1.18 54.3 45.7
0.6 ' 68.5 31.5
0.3 77.3 22.7
0.15 82.5 17.6
0.075 86.1 13.9
=
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Project Name: Carden Quarry- Lab Testing Client: Ferma Group
Project No,: BAR-00008977-D0 Dated Tested: Oclober 20, 2016
Material: 3/32" - 1/4" Stone Date Sampled: October 12, 2016
Sample Locatlon: Carden Quarry- Pile #6 Supplier: Carden Quarry
SAMPLE DATA
Sleve Diameter (mm) Percent Retalned (%) Percent Passing (%) Spec (%)
76
53
37.5
26.5
19
13.2
9.5
6.7 14 98.6
4.75 52.0 48.0
2.36 94.5 6.5
1.18 96.4 3.6
0.6 97.0 3.0
0.3 97.2 2.8
0.15 97.4 26
0.075 97.6 2.4
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100.0 -
pp 800 | ——H—F— s =
EA E ]
RS 600} i
cs 7
E 1 400 — 7
NN — /- 1
TG 200 -
o 7
-
0.0 - :
0.01 0.1 1 10
DIAMETER (mm)
Distribution: [Prepared By: [Checked By;

IFerma Group

To(_Scolt Fraser, C.E.I.

Report No.




al [N t: 1.705.719.1100
o
egee f: 1.705.719,1109 . . ]
ex - 14 Cedar Pointe Dr., Unit 1510 Grain Size Ana|ys|s Report
Barrie, Ontario
L4N 5R7
www.exp.com
Praject Name: Carden Quarry- Lab Testing Client: Ferma Group
Project No.: 8AR-00008977-D0 Dated Tested: October 17, 2016
Material: 1/4" to 5/8" Stone Date Sampled: Oclober 12, 2016
Sample Location: Carden Quarry- Pile #8 Supplier: Carden Quarry
SAMPLE DATA
Sleve Diameter (mm) Percent Relained (%) Percent Passing (%) Spec (%)
150
75
53
37.5
26.5
19
132 18.6 81.4
9.5 50.3 49.7
4.75 94.6 54
2.36 98.3 1.7
1.18 98.5 1.5
0.6 98.5 1.5
0.3 986 1.4
0.15 ' 93.7 1.3
0.075 98.8 1.2
———— = =
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Barrie, Ontario
L4N 5R7
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Project Name: Carden Quarry- Lab Testing Client: Ferma Group
Project No.: BAR-00008977-D0 Dated Tested: October 17, 2016
Material: 1/4" - 3/4" Stone Date Sampled: October 12, 2016
Sample Location: Carden Quarry- Pile #9 Supplier: Carden Quarry
SAMPLE D
Sieve Diameler (mm) Percent Retalned (%) Percent Passing (%) Spec (%)
150
75
53
37.5
26.5
19 . _
13.2 21.0 79.0
9.5 52.5 475
4.75 92.1 7.9
2.36 883 1.7
1.18 88.5 1.5
0.6 98.6 1.4
0.3 98.8 14
0.18 98.7 13
0.076 98.8 1.2
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