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1.0 INTRODUCTION

MTE Consultants Inc. (MTE) was retained by Ferma Aggregates Inc. to complete a geological
evaluation for the purpose of assessing bedrock quality and quantity at the Ferma-Carden
quarry. This quarry is located on Lots 6, 7, 8, 9, 10 Concession 9, in Carden Township,
Kawartha Lakes City, hereby referred to as the “Site”. The Site is found approximately three
kilometers northwest of the Town of Victoria Road, Ontario (Figure 1).

There are three criteria for determining the value of a quarry operation:

e The quality of the bedrock and if it is suitable for hot-mix paving uses, concrete, and/or
granular base/sub-base materials;

e The quantity of the bedrock and if it is significant enough in depth and aerial extent to
provide many years of aggregate supply; and

e The thickness of the overburden atop the bedrock and if it is sufficiently thin to make the
extraction of the bedrock economically viable.

The purpose of this report is to examine the attributes of the Ferma-Carden quarry in
comparison with these criteria.

The scope of work for this evaluation included:

» Reviewing technical reports documenting the geology and hydrogeology of the Site;

e Reviewing existing information on file with Geological Survey of Canada and the Ontario
Geological Survey;

e Driling two exploratory boreholes on the Site for the purpose of obtaining bedrock core
samples;

o Examination and logging recovered core in the field by MTE’s Geologist;

e Selecting core sections for submission to a laboratory (exp. Services Inc. [formerly Trow
Associates Inc.]) for aggregate quality testing;

o Review of the aggregate quality testing results by DaVroc's Testing Laboratories Inc
(DaVroc). and comparison of the results against current Provincial Standards; and

e Calculations on the quantity of rock available for aggregate extraction and processing.

This report begins with a brief description of the Site and surrounding land uses. Information
obtained from the Geological Survey of Canada and the Ontario Geological Survey is presented
followed by the results of the drilling program. A description of the aggregate quality testing
program is then presented followed by a discussion of how the results compared to the Ontario
Standards for asphalt. The next section presents the thickness of overburden and briefly
discusses the economic viability of removing the overburden to extract the bedrock. The last
section presents the conclusions.

1.1 Site Description

Ferma Aggregates Inc. owns and operates a Class “A” quarry under license number 108268.
The licensed area is 427.2 hectares (ha) and the extraction area is 186.2 ha separated into two
segments with five phases in total (Figure 2). The quarry is licensed to extract to a depth of
35 meters, on average.
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The Site is bounded by an unopened road allowance to the North (Line 10/11), Line 5/6
(McNamee Road) to the south, Concession 10 to the east, and Concession 9 to the west.
Figure 3 is an aerial photograph of the Site showing surrounding land uses consisting of open
pasture and swamp/woodlots. Scattered around the Site are occasional private dwellings.
Figure 3 shows three residences opposite the western boundary, three opposite the southwest
corner, and one across from the southern boundary. Located approximately one kilometer
southwest of the Site is the Preston Quarry operated by LaFarge on Lot 4, Concession 8
(Figure 1).

20 REGIONAL BEDROCK GEOLOGY

The following is a description of the general bedrock geology of the Lake Simcoe Region as
reported by the Geological Survey of Canada and Ontario Geological Survey.

There are four bedrock units present in the Lake Simcoe Area. These include three
sedimentary bedrock formations, the Bobcaygeon, the Gull River, and the Shadow Lake
Formations, underlain by Precambrian gneiss. Table 1 provides a general description of the
lithology of these units as determined by the Geological Survey of Canada.

Table 1: Regional Bedrock Lithology

System Group Formation Lithology
Upper member Caicarenites and sublithographic
Bobcavaeon limestone
ys Middle member Sublithographic limestone
; Lower Member Argillaceous limestone and calcarenite
ORDOVICAN § Simcos Upper member Lithographic semicrystalline limestone
. Middle Lithographic limestone
GullRbEr Lower Dolomitic limestone and lithographic
limestone
CAMBRIAN | Basal Shadow Lake Red and green shale, arkose
PRECAMBRIAN

2.1 Bobcaygeon Formation

The Bobcaygeon Formation is divided into three members. Essentially the lower member
consists of grey, fine-grained limestone, but encloses calcarenite in its uppermost few feet. The
middle member consists of sublithographic limestone. The upper member alternates between
sublithographic and medium calcarenite limestone, but also includes some brown lithographic
limestone and bluish fine-grained limestone in minor thicknesses. Shaley partings (up to 2 mm
thick) have been observed in this formation. Shaley partings are commonly styolitic and
occasionally undulating.

Contact

The lower contact of the Bobcaygeon formation is defined where the typical grey-brown,
fine- and medium-grained argillaceous limestone with shaley beds overlies the more
finely grained dolomitic limestone of the Gull River Formation. This contact in many
places is marked by a transitional boundary. The Ontario Geological Survey defines this
contact as the Moore Hill beds which are a dark brown fossiliferous limestone (OGS,

2000)
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2.2 Gull River Formation

The Gull River Formation is divided into three members. The lower member consists of fine-
grained limestone, lithographic limestone, and fine-grained dolomitic limestone. The middie
member is composed almost entirely of lithographic limestone; the upper member lithographic,
sublithographic, and semi-crystaline limestone.

Contact '

The lower contact of the Gull River Formation is defined where the limestone and
dolomitic limestone overlie the red and green shales of the Shadow Lake Formation.
The upper contact is defined as the top of the highest development of lithographic
limestone and argillaceous limestone of the Bobcaygeon Formation. On gross lithology,
the Gull River is lithographic dolomitic limestone; the Bobcaygeon is grey, fine-grained,
argillaceous limestone. -

The upper contact of the lower member of this Formation is marked in places by a green
grey sandy dolostone horizon which is known as the “upper green marker bed’. A
similar horizon near the bottom of the lower member is referred to as the lower green
marker bed”.

The contact between the Gull River Formation and the underlying Shadow Lake
Formation is gradational from carbonate to sandstone and shale. It is convenient to
define this contact as the uppermost extent of the gradation because of the deleterious
effects of the sandstone and shale content on the potential aggregate quality of the Gull
River Formation.

2.3 Shadow Lake Formation

The Shadow Lake Formation consists of greenish grey, coarse-grained, calcareous arkose
overlain by several feet of red and green arenaceous shales. The shales are locally calcareous
and commonly contain frosted, rounded to angular quartz grains that are as much as 1.25 cm
long. The formation also includes some transitional red mottled green shale. Where the
Cambrian formations are present, the Shadow Lake Formation may include reworked Cambrian
sediments, such as purplish sandstone and shale. In well cuttings the formation appears to be
more arkosic and sandy (with greenish and reddish shale fragments) than it actually is, because
the softer shale is washed away by the drilling mud.

Contact

The upper contact of the Shadow Lake formation is defined where the main shale
section of the Shadow Lake Formation is overlain by the limestone sequence of the
Simcoe Group. The lower member of the Gull River Formation consists of grey and
brown, fine- and medium-grained limestone and dolomitic limestone, and grey and
brown, dense, sublithographioc to lithographic limestone.
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3.0 DRILLING PROGRAM

The purpose of the drilling program was to obtain bedrock core samples to ascertain the type,
thickness, and quality of each formation under the Site. The focus for the drilling program was
on Phase 1. Two 37.5 mm diameter exploratory boreholes were drilled on the Site in
September 2011 to depths of approximately 47 m. Their locations are labeled BH1-11 and
BH2-11 on Figures 2 and 3. Boreholes were also drilled on the Site for previous investigations
completed by Trow Consulting Engineers Ltd. (1994 and 2002). Monitoring wells were installed
in these boreholes and their locations are also shown on Figures 2 and 3.

The new exploratory boreholes were continuously cored through the limestones of the
Bobcaygeon and Gull River Formation and into the shales and arkose of the Shadow Lake
Formation. The cores provided unweathered, stratigraphically well-contained samples for
petrography, and aggregate quality analysis. Borehole logs are presented in Appendix A and a
photographic log of the core samples are found in Appendix C.

3.1 Site-Specific Bedrock Geology (Boreholes BH1-11 and BH2-11)

The geology of the Site was determined based primarily on the results of the drilling program.
Comparisons were made to the results of the drilling program used for previous studies
completed by Trow Consulting Engineers Ltd. (1994 and 2002) herby referred to as the Trow
reports. Table 2 summarizes the lithology observed while drilling at BH1-1 and BH2-11.

Table 2: Observed Bedrock Lithology

Formation Approximate General Geological Observations
Thickness (m)
BH1-11 | BH2-11
Bobcaygeon 23 21 g‘;%itlLaceous, thinly bedded, lithographic, slightly fossiliferous at
More abundant stylolites, fossiliferous zones, dolomitic, medium to
Gull River 19 18 thick beds up to 24 — 32 inches thick, sublithographic, lower green
marker bed present at base of unit
Shadow Red, green shales
Lake 4* 5*
Formation

* Borehole was terminated before full thickness was observed

The Bobcaygeon Formation was observed as argillaceous, thinly bedded (6-8 inches or less)
fine grained to lithographic, grey to medium dark to grey-brown limestone. The Bobcaygeon
Formation was about 23 m thick at BH1-11 and 21 m thick at BH2-11. The Moore Hill beds,
which are described as a dark brown fossiliferous limestone, were not observed on the Site. By
comparison, The Trow report (1994) showed that the Bobcaygeon Formation was up to 19 m
thick.

The Gull River Formation was observed as a grey, medium grey to tan-grey fine grained
sublithographic limestone. The beds were medium to thick (24 to 32 inches thick). Styolites
occurred within this unit in greater abundance than in the overlying Bobcaygeon Formation and
it was more fossiliferous in places. This formation was approximately 19 m thick at BH1-11 and
18 m thick at BH2-11. By comparison, The Trow report (1994) showed that the Gull River
Formation was up to 17 m thick.
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The upper green marker bed was not observed in the Gull River Formation at either of the new
borehole locations but the lower green marker bed was observed near the lower contact with
the Shadow Lake Formation. The lower green marker bed was observed at 41.5 in BH1-11 and
approximately 41 m in BH2-11.

The full thickness of the Shadow Lake Formation was not observed at either drilling location.
Only four meters of this formation was observed at BH1-11 and five meters at BH2-11. This
formation had a distinctive greenish grey/reddish brown mottled colouration. The rock graded
downward from a shale rich limestone to shale.

The core samples were segmented into four sections, two samples from the Bobcaygeon
Formations (1-9 m and 9-18 m), one transitional sample from the Bobcaygeon Formation to the
Gull River Formation (18-27 m), and one from the Gull River Formation (27-39 m). No core
samples were submitted from the Shadow Lake Formation because it is not considered an
aggregate resource due to the deleterious effects of the sandstone and shale.

Core samples were submitted to exp Services Inc. for analysis. The results of the laboratory
testing were interpreted by DaVroc and are presented in Section 6.0. The following section
describes the physical and chemical tests completed on the core samples to assess the
aggregate quality.

40 AGGREGATE QUALITY TESTING METHODS

Aggregate quality is an issue which is fundamental to the use of aggregate products and
therefore the sale of the material. Most of the aggregate materials consumed in Ontario are
keyed to the Ontario Provincial Standards — a set of specifications which is established by the
Ontario Ministry of Transportation. The Ontario Provincial Standards govern most Ontario
government supply projects, and they also apply to most municipal projects.

Aggregate products can be divided into three main groups: concrete aggregates, asphait
aggregates, and granular aggregates. The distinction between these groups is made largely on
the basis of the physical/chemical durability of the rock fragments comprising the aggregate.
Grain size is an important consideration, but this aspect can commonly be addressed with
crushing, screening and blending procedures. Specifications for individual products within each
of these three groupings vary, but generally the physical/chemical specifications are most
demanding for concrete aggregate, at moderate to high levels for asphalt aggregates, and at
lower levels for granular aggregates.

Following is a brief description of the tests that have been employed in assessing the aggregate
at the Site:

Wash Pass 75 um Sieve: A measure of the amount of silt in the sample.
Absorption by Mass Test: A specific weight of aggregate material is immersed in water for

24 hours. The sample is surface dried, weighed, and the weight increase is expressed as a
percentage. The results give an indication of the porosity of the material.
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Magnesium Sulphate Soundness Test: A graded aggregate sample of known weight is
alternately immersed in a saturated solution of magnesium sulphate and dried. After 5 cycles
the sample is received and the weight loss is determined as a percent. The crystallization
action of the magnesium sulphate is similar to the freezing and thawing action of water and the
test gives an indication of the material’s ability to resist freeze-thaw action.

Percent Crushed Particles:

Flat and Elongated Particles: Flat and elongated particles can cause problems because they
tend to reorient and break under compaction. Therefore, they are typically restricted to some
maximum percentage. An elongated particle is most often defined as one that exceeds a
4:1 length-to-width ratio.

Petrographic Number: The percentage of various rock types present in a sample are
assessed and recorded as a percentage. A numerical factor is applied to each of the rock types
in accordance with that type's ability to resist physical/chemical breakdown. The resulting
number gives an indication of the overall quality of the aggregate and the identification of the
specific lithographic rock types is a helpful diagnostic tool for assessing quality concerns.

Unconfined Freeze-Thaw Test: A known weight of a specific grain size of aggregate material
is immersed in a weak salt and water solution and repeatedly frozen and thawed over a ten day
period. The sample is then received and the weight loss is calculated. The test is a new
procedure designed to measure an aggregate’s ability to withstand the freezing and thawing
action of water.

Two Faces Crushed Particles:

Alkali-Carbonate Test: Some aggregate materials have been known to create an expansive
chemical reaction with Portland cement. A chemical analysis of an aggregate can be carried
out to identify the CaO:MgO ratio and the insoluble residue. These data are then plotted on a
graph of the two parameters and the potential for expansion can be assessed. More exhaustive
testing is required for materials considered potentially expansive.

Micro-Deval Abrasion Test: A known amount of graded aggregate is rotated with small metal
spheres and water in a small drum for a specific length of time. The material is then received
and the percentage loss is determined.

Accelerated Mortar Bar Test: An aggregate is mixed with cement to form a mortar bar of
specific length. The bar is kept in controlled conditions for 14 days and then the bar is
measured. The amount of expansion measured in the bar over the time period is a measure of
the chemical reactivity between the cement and the aggregate materials.

Potential Alkali-Carbonate Reactivity: Aggregate may react with alkali elements in cement,
causing expansion and cracking of the resultant concrete. Potential alkali-carbonate reactive
samples are identified using a geochemical screening technique. Sample results are plotted on
a graph of CaO/MgO versus some measure of siliciclastic content, such as Al,Os content. The
potentially alkali-carbonate reactive field corresponds to dolomitic limestone and expands to
include more dolomitic and calcareous compositions with increasing argillaceous content.
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All of the tests described above are surrogates for the actual field performance of an aggregate
in it intended application. They are a prediction of how an aggregate will perform in a specific
application. In practice, the Ministry of Transportation grants approval based on product
specifications by stock pile and the aggregate producer is responsible for maintaining a rigorous
quality testing program.

5.0 LABORATORY TESTING RESULTS AND BEDROCK SUITABILITY

51 Quality

As previously mentioned, drilled core samples were submitted to exp Services Inc. for analysis.
The test results are summarized in Table 3. Unabbreviated analytical reports are found in
Appendix B. The results of the laboratory testing were interpreted by DaVroc. The results were
compared to OPSS 1003 Material Specification for Aggregate for use in Hot Mix Asphalt, hereby
referred to as the ‘Ontario Standard’. DaVroc’s interpretation is found in Appendix D. The
following section presents a preliminary interpretation on the aggregate quality of the core
samples with respect to asphalt uses.

Table 3: Aggregate Quality Test Data Summary

Laboratory Test OPSS 1003 BH1-11 BH2-11*
Specification | Bobcaygeon Transi | Gull Bobcaygeon Transi | Gull
For Asphalt tional | River tional | River

3-31" | 31-59' | 59-89' | 89- 9- 39'2"- | 51'4™- | 83-
129’ 392" [ 514" |83 126’

** Wash Pass 75um | 1.3/2.0 24 2.2 21 2.3 2.2 21 21 2.5

Sieve

Absorption by mass | 1.75 or 2.0 1.48 0.93 [0.74 2.10 0.856 | 0.66 0.50 1.23

**MgSo4 12 or 15 6.7 32 3.6 10.0 12.7 47 3.2 15.6

Soundness loss

** Percent Crushed 60 or 100 or 100 100 100 100 100 100 100 100

Particles 95

** Flat & Elongated 20 or 15 9.5 16.2 9.8 13.9 13.6 14.2 10.4 14.8

Particles (4:1)

** Petrographic - 111 109 107 113 110 104 106 110

Number

Unconfined Freeze 6or15 224 175 184 24.0 16.6 13.7 9.6 13.2

Thaw Loss

2 Faces Crushed 95 or 80 100 100 100 100 100 100 100 100

Particles

** Micro-Deval 17 or 21 17.7 13.5 12.7 20.1 171 13.8 11.5 16.1

Abrasion loss

*Due to late submission, DaVroc was not able to provide an interpretation of the results

* Test is designed for stockpiled material. Any exceedances may be due to the test being run

crushed drilled core samples
Bold = excedance observed compared to the Ontario Standard

Some of the aggregate quality tests are designed for stockpiled material and so exceedances
may have occurred due to testing on crushed drilled core samples. The tests were completed
because the results are a useful indication of rock quality to be expected. Even though Table 3
shows test results for both BH1-11 and BH2-11, DaVroc was unable to interpret the test results
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for BH2-11 due to the late submission. Nevertheless, the results for BH2-11 are comparable to
the results for BH1-11. The following is a summary of DaVroc's analysis on BH1-11 test results
only. An interpretation of the BH2-11 results is pending and will be presented in an addendum
report.

The wash passing the 75 um sieve size results for all samples failed to meet the Ontario
Standard for asphalt aggregate, however these results should be considered non-
representative, due to the fact tests were performed on crushed drilled rock core samples.

The absorption results meet the requirements with the exception of the Gull River sample 89 to
129 feet, which marginally exceeded the Ontario Standard.

The magnesium soundness results for all samples were within the Ontario Standards for all
asphalt types.

As expected, all samples were within the Ontario Standards for percentage crushed particles.

For flat and elongated particles, the sample for Bobcaygeon 31 to 59 feet from BH1-11
marginally failed to meet the Ontario Standard for HDBC, SMA and MDBC asphalt, the
remaining samples met the requirements for all asphalt types. This test should not have been
performed, due to the fact that the samples were prepared by crushing drilled rock core, rather
than actual production samples testing.

The petrographic examination performed on the coarse aggregate portion of the samples
indicates the stone is primarily Carbonate Rock, in the good category. There may be a
requirement to blend rock types to lower the amount of carbonate rock in the asphalt-mix.

The results of the unconfined freeze-thaw tests fail to meet the Ontario Standards for all types of
asphalt mixes. However, these requirements shall be waived by the Owner when as the
aggregate meets the alternative magnesium sulphate soundness requirements. The aggregate
tests results for the alternative magnesium sulphate met the Ontario Standard.

As expected, all samples meet the Ontario Standard for two face crushed particles since the
samples were prepared by crushing drilled rock core.

The Micro-Deval abrasion results for Bobcaygeon 31 to 59 feet and transitional 59 to 89 feet
from BH1-11 meet the Ontario Standards for all types of Asphalt. The Micro-Deval abrasion
results for Bobcaygeon 3 to 31 feet is marginally outside the limits for Surface Course Asphalt
mixes, and meets the requirements for other asphalt mixes. The Gull River 89 to 129 feet
sample results would only meet the requirement for HL-4 Binder and HL-8 and Superpave 19.0,
25.0, and 37.5 mm, HDBC and SMA 19 mm, and MDBC and transitional 59 to 89 feet meet the
requirements for all types of asphalt. Note that in the regard the results are affected by the fact
that the samples were prepared by crushing drilied rock core.

5.2 Quantity

The volumes of bedrock or estimates of reserves are “gross” volumes. They are based on two
exploratory boreholes. The volume of the bedrock under the Site was estimated using the
borehole locations, average depths, and the extraction area. No allowances were made for
slopes, operational considerations or rehabilitation allowances.
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The resource estimates are divided into three geographic areas and into two rock quality units.
Borehole data indicated that the Bobcaygeon Formation was 22 m thick on average. The Gull
River Formation is approximately 18.5m thick, on average. Materials below these units
comprise the Shadow Lake Formation and the Precambrian gneiss, which are generally poor
quality and not considered a potential resource.

Table 4: Bedrock Quantity Calculations

Location Formation 'l(\:z? Thi clgve%s (m) v%?:::;"ea:zg) Tonnes*
North Parcel Bobcaygeon 1.252.247 22 28,100,000 74,465,000
Gull River 18.5 23,700,000 62,805,000
Southern Bobcaygeon 576 879 22 12,800,000 33,920,000
Parcel Gull River ' 18.5 10,800,000 28,620,000
Grand Total 75,400,000 199,810,000

* Multiplied by a density factor of 2.65 tonnes per cubic meter for dolostone rock. This density factor is
used by the Province in its Aggregate Resource Inventory reports.

The quantity of bedrock suitable for the production of asphalt aggregate is estimated to be
almost 200 million tonnes. The Bobcaygeon Formation represents 108,385,000 tonnes, while
about the Gull River Formation represents 91,425,000 tonnes.

6.0 OVERBURDEN THICKNESS AND ECONOMIC VIABILITY

The majority of the Site was reported to be covered by unsorted sand, stones, silt, and clay il
(Oliver, et al, 1994). Drilling at the new borehole locations showed similar overburden. The
overburden was reported in the Trow report to be thickest in the southeast corner of the Site
where it varied between two and five meters in depth. The remainder of the Site consists of a
thin veneer of topsoil and overburden between 0.15 m to 0.6 m deep (Oliver, et al, 1994). This
thickness is consistent with the observations made at the new drilling locations. At BH1-11 the
overburden was 0.6 m, while at BH2-11 it was 2.7 m thick. In some areas of the Site the
bedrock was exposed at the surface.

To make an extraction economically viable, the Site should not have an overburden thickness
greater than about 8 meters. The thicker the overburden, the more costly it is to extract the
bedrock resource. Since the overburden was reported to be less than five meters thick, its
removal can be done at a minimal cost. In fact, the bedrock is exposed at the surface in some
places on the Site. The thickness of the overburden on the Eite will not affect the economic
viability of the resource.
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7.0

CONCLUSIONS

Based on the work conducted for the Scope of Work as outlined in Section 1.0, MTE offers the
following conclusions:

1.

The Site geology consists of bedrock of the Bobcaygeon and Gull River and Shadow
Lake Formations. The Bobcaygeon Formation is 22 m thick on average, while the Gull
River Formation is approximately 18.5 m thick, on average. Based on the preliminary
lab results, both formations are capable of producing asphalt quality aggregates
according to the aggregate quality specifications employed in 2011. The Shadow Lake
Formation is generally poor quality and not considered a potential resource at this time.

The upper green marker bed was not observed in the core samples of the Gull River
Formation.

The extraction area is approximately 186 ha, the quantity of bedrock suitable for the
production of aggregate is estimated to be almost 200 million tonnes. All of which is

suitable for asphalt quality aggregates.

The overburden was reported to be less than five meters thick on the Site. Soil
overburden of this thickness can be removed or managed at a minimal cost.
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8.0 LIMITATIONS

Services provided by MTE Consultants Inc. (MTE) were conducted in a manner consistent with
the level of care and skill ordinarily exercised by members of the Geological Consulting
profession. No other warranty or representation, expressed or implied, as to the accuracy of the
information, conclusions or recommendations is included or intended in this report.

This report was completed for the sole use of MTE and their client. It was completed in
accordance with the scope of work identified in the introduction of the text. As such, this report
may not deal with all issues potentially applicable to the Site and may omit issues, which are, or
.may be, of interest to the reader. All findings and conclusions presented in this report are based
on Site conditions, as they existed during the time period of the investigation.

Any use which a third party makes of this report, or any reliance on, or decisions to be made
based upon it, are the responsibility of such third parties. MTE accepts no responsibility for
liabilities incurred by or damages, if any, suffered by any third party as a result of decisions
made or actions taken, based upon this report. Others with interest in the Site should undertake
their own investigations and studies to determine how or if the condition affects them or their
plans.

Should additional or new information become available, MTE recommends that it be brought to
our attention in order that we may re-assess the contents of this report.

We trust this meets your current requirements. If you have any questions or comments, please
do not hesitate to contact the undersigned directly at (519) 743-6500.

Respectfully submitted, wht G s%

{0
% o
:1 L[
w N !'3%
)

PETER A. GRAY
o PRACTISING MEMBER

0335

MTE CONSULTANTS INC.

S|f_“3\

~

Jay Flanagan, B.E.S., B.Ed Peter A. Gray, P.Geo. QPgsa

Project Manager VP, Senfor Geologist

JBF:plw

Geological Evaluation, Ferma-Carden Quarry MTE File No. 36123-100

Ferma Aggregates Inc. : -11- November 17, 2011
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BOREHOLE LOGS

APPENDIX A




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

m

Depth
(m)

(masl)

Geological Description

Run #

% Recovery
% RQD

No. of Sets
Types (s)

Orientation

Spacing

Roughness

Aperture

Filling

Staining

Fractures

Groundwater Observations
and
Well Details

271.18

270.57

OVERBURDEN

topsoil, clay, stones

| 269.73

BOBCAYGEON FORMATION

weathered (moderately to highly) limestone, all
bedding planes were < 5 cm, thinly bedded

268.21

medium dark grey limestone, medium to fine
grained, thinly bedded, friable minor shale, few
stylolites

95

~| 266.86

medium dark grey limestone, vertical fracture with
calcite crystals 4 m to 5.2 m, shaly partings at
3.7m, thinly bedded

96

| 265.34

thinly bedded but core becoming mora competent
below 5.2 m. Bottom 0.6 m pieces 15 - 20 em

96

29

263.81

medium dark grey limestone, thinly bedded
stylolite partings, competent pieces 25 cm long,
weathered (slightly) shaly bedding partings, fine
grained

100

69

| 26078

medium dark grey limestone, thinly laminated
stylolite, competent, weathered (slightly) bedding,
shaly partings 8.9 m. No sign of fossils

100

74

100

7

medium grey limestane, fine grained crystalline,
low shale %, shaly partings at 11.6 m, thinly
bedded

100

73

90

RU

Backfilled with Bentonite

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 1 0f 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

b 2] = "
g 3| =2 g o @ Groundwater Observatlons
Depth  ESewiion Geological Description a § g% ? £ £ -E, 5| o £ H and
m) c|l2|8|%8|8|8|3(5|£|5| & )
(masl} 2l=|=|2|F|5|&&8|2|E|&| & WsliDetals
-1 253.24
B medium grey limestone, weathered wavy shale
. partings, brown layered bedding at 12.8 m, minor
1 shaly layering at weathered partings
| g 95|87
13.00 _
-] 257.72
- tan layer at 13.7 m, weathered bedding 14.0 - 14.4
. m
] 10 | 100| 77
15.00_| 25619
A medium grey limestone, medium to fine
crystalline, stylolite wavy bedding 5 - 8 cm,
' weathered bedding at 15 m
. 19579 FIM|RU| M| O
- 254.67
b brown-grey limestone, mottled in places, verticat
-3 fracture filled with calcite from 16.5-17.1 m,
17.00 fossiliferous 17.4 - 18 m
1 12|95 85 JIVIM
: 253.14
N grey limestone, fine grained, competent core, thick
| beds, weathered partings, rough, very little shale,
fossiliferous layers [}
7 =
8 13 (100 95 =
19.00 _ *8
< [\
[an]
| es1.82 -
_ grey limestone, fine grained, thick beds, fossil ';
T layers, few partings, rough undulating bedding
planes _-OO_J
: 141100 99 E
Q
- 5]
- 28]
21.00 | 250.10
- grey limestane, fine grained stylolites, medium
- bed, fossiliferous 22.25 - 22.6 m, shaly partings at
4 22.25m
15 | 100 79
| 24857
A grey limestone, some brown, breaks, minor
23.00_ weathering, thick bedding
16 | 100 | 94

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 2 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

b ] = w0
= AR 8| o 8 Groundwater Observations
Depth - |Elevation Geologlcal Description 2% E S % ® £ §' -§, Egle £ E and
(m) 5 (g & Ll2] 3 S|5| 8 Well Detall
{masl) mzt.\'zpz‘oﬁ'ncéﬁ"ﬁﬁu. .
| 247.41
1,00s| GULL RIVER FORMATION
7 medium to dark grey limestone, stylolites, fine to
7 very fine crystalline
25 60| 17 [ 100 | 96
1 245.52
- medium grey limestone, few stylolites, very
2] competent
7 18 | 100 97
27.00 _|
244.00
| break at 28.2 m, grey to brown
: 19 [100| 85
| 242,99
| grey limestone, fine grained crystaline, competent
29.00 _| 20 {100 100
- 241.46
B grey limestone, fine grained crystaline, stylolite,
- break at 29.4 m 21 | 100| 100
- 240.80
4 grey limestone, thick bedding
] o
B =
31.00 22 100] 90 RU [
- -—
=
- (V]
| om
239.38 =
i grey-tan limestone, weathered at 33.2 m, no shale 2
evident o
i L
j 23 (100 97 "_:E
O
b o]
33.00 | 28]
| 23798
. tan limestone, competent, brown stylolites at 33.5
i m at rough break, thick bedding
] 24 | 100 90 B|F RU
| 23859
i change near 34.4 m, thick badding, calcite filled
35.00 dipping fracture 34.6 - 34.9 m, weather zone 36 m
R (zone takes up water)
B 25 87

Reviewed By: PAG
Method: Continuous Core Sampling (Contractor: Marathon Drilling)

Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 3 0of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

E g = s § @ 8 Groundwater Observations
E N I - e o
D(e"[:;h ™ Geological Description » 28 < ? E § £l 2 o| & § and
o | e . al. |l 3 | E|s
(mas) gl=|=|£|2|5|8|&|2|E|3]| & e
= Z3
7] 235.01
| grey-tan limestone, competent, thick bedding
37.00_| 26 [100{ 100
- 233.49
b grey-tan limestone, shaly lense at 38.7 m
i 27 | 100| 97
39.00
| 231.96
| dark grey limestone, stylolite, crystaline, shaly
| mud layer at 40.3 m, fossiliferous
gl 28] 95| 87
| 23036
41.00 _] green and purplish dotostone and sandstone,
laminated, coarse grained (lower green marker
bed at 41.5 m)
i 29 (100 95
| 228.84
| SHADOW LAKE FORMATION
i laminated, dark grey-tan limestone, coarse
43.00_| grained @
30 [100| 94 =
ht =]
2
ko c
i (7]
- 227.29 m
: o
- red, mottled green shale ‘!"E.;
i o
2
i 1 100 =
)| i £
45,00 _ g
! m
| 22576
i red, mottled green shale
b 32 | 100 100
| 22455
. Hole Terminated
47.00_

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 4 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH2-11

Job Number: 36123-100

Drill Date: September 7, 2011

o " e »
E— 2 3|l 7|2 8| o ol 8 Groundwater Observations
D(enl‘);h Elvat Geological Description = g S % @ 2 %’ -§, E o| £ g and
s HHHEHEEHEBEER WelDeas
265.57
4 OVERBURDEN
200_]
- 262.83
i BOBCAYGEON FORMATION
i grey limestone, argillaceous, medium to coarse
| grained, weathered, hin beds
1 ({8535
N [
] =
c
4.00_] <]
| 261.30 c
B grey limestone, argiliaceous, shaley partings, c%’
- medium beds -
=
| 3
5 2 (90|72 Ee)
- 2
i g
| 2s0.78 S
6.00_| grey limestone, argillaceous, shaley partings, a
B weathered breaks - one piece 30 cm, thin beds
] 3|95]|65
- 258.10
- medium to dark grey lithographic limestone,
4 medium to coarse grainad, argillaceous, thin beds
8.00 |
1 493|865
7| 256.58
| less argillite below 9.8 m, thin betls
. 5 {100 53
10.00_
| 254.95
] dark grey, less argillaceous, few stylolites, shaley
| partings pieces <25 cm, thin beds
1 6|98 |69

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 1 of 4




Client: Ferma Aggregates inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH2-11

Job Number: 36123-100

Drill Date: September 7, 2011

Z‘ [ = "
e 3l w2 ol €| e al 8 Groundwater Observations
D(:::;h Elevation Geological Description 3t § g % ® % = -E, ,:'-; | .% and
(masl) 2|= =|£| Z|5|& g 2 E|IZ| & Well Detalls
| 25338
B grey-some tam lithographic to sub-lithographic
limestone, less argillaceous, medium to fine
N grained
13.00 _| 7 [100| 65
~| 251.85
= medium coarse grained limestone, shaley partings
| 8]95]55
15.00
-1 250.33
. conglomerate type break at 15.65 m
| 249.92
_ grey-tan limestone, stylolites, finer grained, longer
| core pleces, less or few shaley partings
9 (100| 73
-] 248,65
17.00 5 grey-tan limastone, fossils at 18 to 18.15m
. (erinolds?) fewer shaley partings, less
- argillaceous, thick beds
i 10 100 94
-1 247.08 .
. grey limestone, fine grained, competent, minor =
] arglillite, few stylolites, thick beds S
19.00 _] <
®
) 11]100| 92 o
e
- =
l 2
245.55 -8
8 grey limeslone, fine grained, very little shale, =
| competent, few stylolites, thick beds 2
[&]
1 53]
- 12| 95 | 100 m
21.00 _|
7| 244.03
i grey limestone, fine grained, competent, little
7 weathering, minor argillite, thick beds
: 13 | 100 100
23.00— 24246
7] tan to light grey limestone, fine to very fine
-{ 24210 | grained, more argillaceous towards base, small

I\ vertical fracture at 24 m, mattled

Reviewed By: PAG
Method: Continuous Core Sampling (Contractor: Marathon Drilling)

Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 2 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH2-11

Job Number: 36123-100

Drill Date: September 7, 2011

e » < @
. 2 szl 2| o o 8 Groundwater Observations
D;:‘);h it Geological Description - Blalslyg % %‘ £ gle £ %, and
| 2| s &| 3 £ E
(masi) gl=|=|2| 5|58 &|2|E|a| & Well Detsils
- GULL RIVER FORMATION
i 14| 95 | 100
-| 240.88
= light grey to tan limestone, very fine grained,
25.00 competent, faint stylolites, thick beds
T 151100 | 100
: 239.33
8 tan-grey limestone, few stylolites, thick beds
27,00 16 | 100 100
7| 237.78
| tan-grey limestone, few stylolites, greenish from
28t028.3 m
i 17 100 100
29.00__
| 236.31
— grey limestone, tan 29.3 to 30.1 m, mottled, solid
B core to 30.8 m, thick beds
i 18 [100| 100
| 234.79 @
31.00_ light grey limestone, very fine grained, few =
stylolites, minor weathering, thick beds o
T =
i 7]
g 19 1100| 100 m
e
B =
i E
- 233.26 8
i light grey limestone, very fine grained, occassional E
b stylolite, thick beds %
B @©
33.00 _ m
4 20 | 100 100
- 231.69
- darker grey limestone, very fine grained,
A competent, more argillaceous, thick beds
i 21 | 100 100
35.00 |
- 2011
Reviewed By: PAG Logged By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Sheet: 3 0of 4




Client: Ferma Aggregates Inc. Borehole Number: BH2-11

Job Number: 36123-100

Project: Carden Quarry
Location: Carden Quarry, Carden Township, ON Drill Date: September 7, 2011
2] [ "
g AR E-] gl e o 8 Groundwater Observations
D(::;h Favition Geologlcal Description = 8 g% 2 % -CE” £ £l 2 £ % and
[ [4 - 3 2 -
(mas) g|=|=|2|2|5|5|&|2|E|8| £ s
- darker grey near top, mottled from 34.75 to 35.4
= m, less argillaceous, below 34.75 m very fine
= grained, thick beds
. 22 | 100| 100
a7.00_| 22854
2 grey-brown limestone, very line grained,
| compelent, very minor to lew stylolites, massive,
| more argillaceous
N 23 1100| 95
| 22696
_ more argillaceous
39.00 _|
| 226.33
. break at 39.25 m, drop in circulation at clay seam 24 1100 | 92 B|F|ve|lsul w|sc
B at40m
| 22539
brown {o purplish limestone into mottled green,
N coarse grained, fossiliferous at 40.8 m, lower
N green marker bed at 40.8 m
41.00 25] 95| 95
7| 22381
i SHADOW LAKE FORMATION
| coarse grained, gritty, mottled, argillaceous
4300 2 [100| 8 o
- 222.24 E
T grey limestone and shale, pinkish lenses to purple [
= and green &IJ’
‘ <
- 22147 =
&= green-purple imastonefshale, dense, medium fine 3
- grained, back to very fine grained near base 271 95 | 79 -8
| 220.76 g
45.00_| purple green limestone/shale, dense, finer grained 8
il than previous o
ij 28 | 100 90
- 218.63
47.00 _|
| Hole Terminated
Reviewed By: PAG Logged By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered. Sheet: 4 of 4
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LABORATORY TEST RESULTS AND CHEMICAL
ANALYSIS (BY EXP. SERVICES INC.)




cu".',? ®

2,
o ‘,3 '.
The new identily of Trow Associales
]

Reference No. BRM-00500911-A0

November 2, 2011

Mr David W. Kennedy

CLA — Centre Line Aggregates via email:
R.R. #3, Box 34 cla-dwk @bell.net
Creemore, Ontario

LOM 1G0

Dear Mr. Kennedy:

This letter is reporting test results on samples of rock cores received in our laboratory on September 21,
2011.

Testing has been carried out as per your instructions. The material was given the following designation:

Borehole #1-11

Bobcaygeon Formation — box #1 & 2 tested together, 3 ft to 31 feet of depth
Bobcaygeon Formation — box #3 & 4 tested together, 31 ft to 59 feet of depth
Gull River Formation — box #5 & 6 tested together, 59 ft to 89 feet of depth
Gull River Formation — box #7, 8 & 9 tested together, 89 ft to 129 feet of depth

T I a

The samples were crushed in a jaw crusher set to 19mm. The following tests were performed in
accordance with the test methods shown in Table 1 as below:

1895 Clark Boulevard, Bramplon, ON L6T 41, Canacdla
T: +1.605.793.9800 . www.exp.com




QA-Ceiira Lirk: Aggregates
Boreliole ¥1-11, 2<11
BRAM-00500811-A0

Table 1
LS-601 Wash Pass 75um Sieve % maximum
LS-604 Absorption by mass, % maximum
LS-606 MqSO, Soundness loss, % maximum
LS-607 Percent Crushed Particles, % minimum
LS-608 Flat & Elongated Particles (4:1) % maximum
LS-609 Petrographic Number (HL), maximum
LS-614 Unconfined Freeze-Thaw loss, % maximum
LS-617 2 Faces Crushed Particles, % minimum
LS-618 Micro-Deval Abrasion loss, % maximum
LS-620 Accelerated Mortar Bar Expansion, %max.@ 14 days
CSA A23.2 - 26A Potential Alkali-Carbonate Reactivity, Carbonate Rock
AASHTO T304 Uncompagcted Voids, % minimum
ASTM D5821 Fractured Particles, % minimum
ASTM D4791 Fiat & Elongated Particles (5:1), % maximum

Please note: Samples were tested for LS-609 Petrographic Analysis on material passing 4.75mm.

Sincerely,

i

Ammanuel fousjf, C.E.T.

Lab Supervisor- Concrete & Aggregates

Geotechnical Division (Brampton)

/Encl.: Notes ~ Appendix 1003-C

1595 Clark Boulevard. Srampton. ON L8T 4V, Canada
T: +1.905.793.9800 « www.exp.com

incabalenials & Quality Mas

agemariti




ated

1 1O¢ "¢ JoqQUIBAON

.._..w.K.tm{w\r |enuBwWWY
W
U

€24 SCT

3 104 §'¢T @2aediadns pue ‘D4Q ‘S°ZT B §'6 VINS ‘TTH 404 2dA3 )@oo. pajeubisop e jou sj ‘ajeuoqled Ajpjeulwopald si yoiym 1I-1 ajoyalog

SSERHPSIORES S =a ; : ) : - evelioqies IRIsaei eiso e oy Eileid
oy g z80'0 6040 ’ i . . F 2 wnwxew a\o,«wmm_.mm,hwmmme“wm U__M%%_M-WM#MMWWH«
1oz el Sel Ll 12 12 1z L) L} g§19-S1 ‘WNWIXEW % 'SSO} UOISEIQY |BAeq-0JoIN
00l 0oL oot 00l 08 6 - - - £19-S7 WNW[UJW % S8JOiIed PAYSIUD S90B g
0'bT b8l S/L vz St St St 9 9 ¥1G-S71 ‘WNWIXBW % 'SSO| MEY ] 8286l PaUUodUn
gLl 201 601 LLL ) s - - = 609-S7 'wnwixew ‘(H) JequnN ojydeibonsd
6'ct 26 zol 56 St Sl 0z 02 0z 809-S71 ‘Wnwixew % (1:3) sepiued pareduol3 B 1eld
00l 0oL 00l 001 g6 00t 09 09 09 £09-S7 WinNWIUILL % 'S8|oIed Paysiu) Juedied
0oL o€ ze 29 Sl 51 St 2l zZl 909-S7 ‘WNWIXeWw % 'Sso| Ssaupunos *OSBN
o1’z vL'0 £6°0 gL 0e 0% 0% 02 SLt ¥09-§7 ‘Wnwixew % ‘ssew Aq uopdiosay
ez [ ze v’z 0'Z/E 0zl 0Z/E' 0ZEt 0Z/EL 109-S7 ‘WNWIXBW % ‘9A3IS WG, SSBJ LISEM

_m._% pue S'gl pue

o . : . et | somng | onsmtn

Bm_ﬂ _w_wo s»m_m_.._m_wc commm.wwm_om coowwwmnom 2EEH %:wrowﬁw o%w '8 H ¥ TH PUE ‘JE TH ON B 3501 Aiojeaoqe]

pue ‘opuig ‘SHE H

¥ H ‘€TH
ajdwes ~ §epue '‘0'52 0°'6} 'S2L §°6 ‘SLy eavdiedns
pUE ‘0’61 VWS 'O8AW ‘O8aH ‘8 TH ‘3% TH ‘b TH ‘4€ TH 'SHE TH ‘ETH wswainbay

| 1-L# S|oyal0g

sojebalbby aul] anua)

0v-11600500-WHg ou Josfoid

00 aXa M
1490-£6L (S06) Xed
0086-£62 (506) s19 L
LAY 197 ‘ouejuQ ‘uoldwesg

pieAgINOg HEBID 5661

DU SIIHIOSSY MO st Adisiaf 601 31y}
"DU| $99)A9S dXd

——— —



"800GS IO - LLBODSGOC0CSE0

aleq
L 10T ‘¢ 18qWisACN

oraowabeuely LYenD § seuAepaSuaobUT

OFERSIIOID UIOK

7K

WoO dXa MMM * 0086°E6. 606 L+ 1L
BPEURD 'LAK 107 NO ‘Uoidutelg ‘pIeARINGg HIBlD S651

‘13D __m:m.\\r [snuewwy

1
/ b
164pQ vA._.mx\.E o
26 . . . i nwxew %
. ozt e ot ‘(1:G) SejonIEd Palebuos3 pue 1e1d
ooL/00k | su08 /09 -10 - i) 12850 WLSY
(1,118 001 00} [0,1]8 ‘wnuiu %
001/001 06/56 08/58 /5L -/5S &Fm%u_,ww iSEI30 Rl PEISEIS
£31-68 £8-65 6618 JAee 3 a 0 g v
ead N | Jeald InH | uosBAeogog | uoebAeoqog fioBajen [eaa siell Jaquiny pue iss | AiojeIoqe]
s|dweg juswalnbay
JLYVHILODODY ASHVYOI
"WW Q0| MOjeq 8q 0] PeIBpISUDD 8q AewW JaAe| o) ‘80BLNS BL) JO W 00 | UM Si 10AE] B JO %52 UBY) SS8] J} "3orUns JusweAed [eul moaq Iif Jo doy su) Jo yidep ay) sejousq | eloN
0 ov 0 ov - (1 s1oN)
01/00} v ww goL< $0EL OLHSVY
9'cs 9cs 8cs §2cs ) wnuu %
o oy o o R EF wo_z"w spiop pajoedwooun
6Z1-68 68-85 65-18 JA8E 3 a 9 g v
JOAld (IND | oA InD | uoeBAeoqog | uoebAeogog AoBelen (eas oyl Jaqun pue )se| AojeioqeT
s|dweg Wwewainbay
A1VOHIHOOVY NI

soladold snsuasuo) — anediadng

W00 OxXa MM

1$90-£64 (506) Xed

0086-€62 (S06) :l0L

IAY 197 ‘oueQ ‘uoldwerg

pIens|nog el S6S L

"JUlf SBILIDOSSY MOLL J0 AlNiSDI MaU iUt
"ou| seoneg dxa

L L-Li# 8joyalog
sajebalbby aul] aljua)




Appendix 1003-C

Notes:

1.

Enter the type of rock or material used in the mix as follows:

G - gravel, HL 1 only

DS - dolomitic sandstone

T - traprock, diabase, andesite
M - meta-arkose, gneiss

HL 1, SMA, DFC, Superpave 12.5 FC1 and 12.5 FC2 only: When control charts for n>20 are used for
LS-601, the average value shall not exceed the specification maximum of 1.0%, with no single value
greater than 1.4%.

These physical requirements for HL 4 apply when the HMA forms the surface upon which vehicular traffic
will directly travel, otherwise, the physical requirements for HL 4 binder apply.

HL 3, HL 4, HL 8, HDBC, and MDBC only: When control charts for n>20 are used for LS-601, the average
value shall not exceed 1.3% with no single value greater than 1.7%. When quarried rock is used, a
maximum of 2.0% passing the 75 um sieve is permitted. When control charts for n>20 are used for
LS-601 for quarried rock, the average value shall not exceed 2.0%, with no single value greater than
2.4%.

For traffic categories D and E, Superpave 19.0 shall be 15% maximum.

This requirement is applicable to surface course aggregates in the area to the north and west of a
boundary defined as follows: the north shore of Lake Superior, the north shore of the St Mary's River, the
south shore of St. Joseph Island, the north shore of Lake Huron easterly to the north and east shore of
Georgian Bay, excluding Manitoulin Island, along the Severn River to Washago and a line easterly
passing through Norland, Burnt River, Burleigh Falls, Madoc, and hence easterly along Highway 7 to
Perth and northerly to Calabogie and easterly to Amprior and the Ottawa River.

When the aggregate for surface course mix is obtained from a gravel or quarry source containing more
than 40% carbonate rock type, limestone and dolostone in the retained 4.75 mm portion, blending with
non-carbonate aggregate is required to increase the non-carbonate rock type content to a minimum of
60% of the retained 4.75 mm portion. The method of blending shall be such as to produce a uniform
product and is subject to approval by the Owner. In cases of dispute, the acid insoluble residue test
LS-613 shall be used with a minimum acid insoluble residue of 60%. When the aggregate for surface
course mix is obtained from a non-carbonate gravel or quarry source, blending with carbonate rock types
shall not be permitted.

This only applies to aggregate crushed from gravel sources.

This requirement may be waived by the Owner when the aggregate meets the alternative magnesium
sulphate soundness requirements, LS-606.

Page 22 Rev. Date: 11/2006 OPSS 1003



COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 1-11,Box 1 and 2, 3to 31 ft PROJECT No. BRM-00500911-A0
FRACTION: 9.5t0 19 mm SAMPLE No. n.a.
ANALYST: H, Lohse Date October 31, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard:; silty, hard) 01 967.7 95.3 - -
CARBONATE (slightly cherty: <5% chert) 21 2.7 0.3 - -
TOTAL GOOD AGGREGATE 970.4 95.6 - -
CARBONATE (soft; silty soft; slightly shaley) 35 38.1 3.8 X2 7.6
TOTAL FAIR AGGREGATE 38.1 3.8
CARBONATES (shaley; clayey; silty; clayey) 43 4.2 0.4 - -
TOTAL POOR AGGREGATE 4.2 0.4
SHALE 61 2.2 0.2 - -
TOTAL DELETERIOUS AGGREGATE 2.2 0.2
TOTALS 1014.9 | 100.0 7.6
PERCENT GOOD 956 x 1 = 95.6
PERCENT FAIR 3.8 X 3 = 11.4
PERCENT POOR 0.4 X 6 = 2.4
PERCENT DELETERIOUS 0.2 x 10 = 2.0

HOT MIX, MULCH AND CONCRETE P.N.

111

CORRECTED GRANULAR AND 16 mm CRUSHED P.N.

104

NOTES:

1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE

REACTIVITY.
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exp Services Inc. . H
e S S e e Potential Alkali-Carbonate
% 1595 Clark Boulevard, Brampton Reactivity of Carbonate Rocks
= Ontario, Canada, L6T 4V1
ex P‘ Telephone: (905) 793-9800 Test Heport

Fax (905) 793-0641 CA32
Sample Test No.: 167095-73 Report No.: 167095-73 Date Reported: 11/01/2011
Client Sample ID #1-11
Project No.: brm-00500911-a0
Date Sampled: Date Received: 09/21/2011
Sample Location: Ferma-Carden Quarry, Bobcaygeon Formation
Sampled By: Client

Sample Description: BHI1-11:3-31" Box1 &2
Sample Remark:

Aggregate Type: Norminal Size/Type:

Aggregate Source: Source Code:

Method of Analysis:

Results of Analysis: Ca0O MgO Ca0O:MgO Al O,
(%) - (%) Ratio (%)
48.5 0.9 53.9 0.4

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

100
| ¥ | Aggregates Considered
Non-Expansiye -
.2 J’/
@ | — Aggregates Considered
c / Potentially Expansive
Q
o 10
=
@]
[\+]
(&)
e
-\___'_———
_-_-_____'—-—>
R I
Aggregates (onsidered T
Non-Expansive
1
6 7
Remark:We hereby certify the testing procedure in accordance with CAN/CSA A23.2-26A
Project Manager: Approved By: Date Approved: 10/28/2011

Lab Supervisor



COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 1-11, Box 3 and 4, 31 to 59 ft PROJECT No. BRM-00500911-AO
FRACTION: 9.5t0 19 mm SAMPLE No. n.a.
ANALYST: H, Lohse Date October 31, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; siity, hard) 01 987.0 97.2 - -
TOTAL GOOD AGGREGATE 987.0 97.2 - -
CARBONATE (soft; silty soft; slightly shaley) 35 21.8 2.1 X2 4.2
TOTAL FAIR AGGREGATE 21.8 2.1
CARBONATES (shaley; clayey; silty; clayey) 43 4.9 0.5 -
TOTAL POOR AGGREGATE 4.9 0.5
SHALE 61 2.2 0.2 B -
TOTAL DELETERIOUS AGGREGATE 2.2 0.2
TOTALS 1015.9 | 100.0 4.2
PERCENT GOOD 97.2 x 1 = 97.2
PERCENT FAIR 2.1 x 3 = 6.3
PERCENT POOR 0.5 X 6 = 3.0
PERCENT DELETERIOUS 0.2 Xx 10 = 2.0
HOT MIX, MULCH AND CONCRETE P.N. 109

CORRECTED GRANULAR AND 16 mm CRUSHED P.N.

104

NOTES:

1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-608.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE

REACTIVITY.
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L

‘*‘-"exp

The new identity of Trow Assockxtes
1595 Clark Boulevard, Brampton
Ontario, Canada, L6T 4V1
Telephone: (S05) 793-9800
Fax: (905) 793-0641

exp Services Inc.

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

Test Report

CA32

74

Sample Test No.: 167095

Client Sample ID:#1-11

Project No.:

brm-00500911-a0

Date Sampled:

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

Ferma - Carden Quarry, Bobcaygeon Formation

Report No.: 167095-74

Date Reported: 11/01/2011

Date Received: 09/21/2011

Client

BH 1-11:31'-59": Box 3 & 4

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: Ca0O MgO CaO:MgO AL O,
(%) (%) Ratio (%)
38.5 0.8 48.1 0.3
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
X :ggreé%t;% Lonsidered #__/
/
.Q / J’/
T Aggregates Gonsidered
s | = | ngznﬁzllssEmognlsisg
Om 10
=
@]
@
o
Aggregates Gonsidered
Non-Expansiye
g
1 2 5 6 7

® ALO, (%)*

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

Project Manager:

Approved By:

Lab Supervisor

Date Approved: 10/28/2011




COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 1-11, Box 5 and 6, 53 to 89 {t PROJECT No. BRM-00500911-A0
FRACTION: 9.5t0 19t SAMPLE No. n.a.
ANALYST: H, Lohse Date October 27, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; silty, hard) 01 982.2 97.5 - -
TOTAL GOOD AGGREGATE 982.2 97.5 - -
CARBONATE (soft; silty soft; slightly shaley) 35 22.0 2.2 x2 4.4
TOTAL FAIR AGGREGATE 22.0 2.2
CARBONATES (shaley; clayey; silty; clayey) 43 1.7 0.2 - -
TOTAL POOR AGGREGATE 1.7 0.2
SHALE 61 2.2 0.2 - -
TOTAL DELETERIOUS AGGREGATE 2.2 0.2
TOTALS 1008.1 | 100.1 4.4
PERCENT GOQD 975 x 1 = 97.5
PERCENT FAIR 2.2 X 3 = 6.6
PERCENT POOR 0.2 X 6 = 1.2
PERCENT DELETERIOUS 0.2 x 10 = 2.0
HOT MIX, MULCH AND CONCRETE P.N. 107
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 103

NOTES:-
1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE
REACTIVITY.
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exp Services Inc.
The new kdantlty of Trow Assoclates
1596 Clark Boulevard, Brampton

o
" "ex Ontario, Canada, L6T 4V1
‘ Telephone: (905) 793-9800
Fax (905) 793-0641

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks
Test Report

CA32

Sample Test No.: 167095-75 Report No.:
Client Sample ID: #1-11

Project No.: brm-0050091 1-a0

167095-75

Date Reported: 11/01/2011

Date Received: 09/21/2011

Date Sampled:
Sample Location: Ferma - Carden Quarry, Gull River Formation
Sampled By: Client

Sample Description: BHI-11:59-89:Box5 &6
Sample Remark:

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: CaO MgO CaO:MgO Al O,
- (%) (%) Ratio (%)
43.8 0.5 87.6 0.2
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
*
Aggregates (onsidered
Nig[E)m:nsiue : "_/
.—F"_/,/
.2 /f/
T Aggregates Gonsidered
g |_——] Potentially Efpansive
S 1o
=
o
@
Q
__-H-__'—————_
e —
Aggregates (fonsidered |
Non-Expansiye
1
0 1 2 3 ALO, (%) 4 5 6 7

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

Project Manager: Approved By:

Lab Supetvisor

Date Approved: 10/28/2011




COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 1-11, Box 8 and 9, 89 to 129 ft PROJECT No. BRM-00500911-AQ
FRACTION: 9.5t0 19 mm SAMPLENo. n.a.
ANALYST: H, Lohse Date QOctober 31, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; silty, hard) 01 949.0 94.3 - -
TOTAL GOOD AGGREGATE 949.0 | 94.3 - :
CARBONATE (soft; silty soft; slightly shaley) 35 50.8 5.1 X2 10.2
TOTAL FAIR AGGREGATE 50.8 5.1
CARBONATES (shaley; clayey; silty; clayey) 43 6.2 0.6 - -
TOTAL POOR AGGREGATE 6.2 0.6
TOTAL DELETERIOUS AGGREGATE 0.0 0.0
TOTALS 1006.0 10.2
PERCENT GOQD 943 x 1 = 94.3
PERCENT FAIR 5.1 X 3 = 15.3
PERCENT POOR 06 x 6 = 3.6
PERCENT DELETERIOUS 00 x 10 = 0.0
HOT MIX, MULCH AND CONCRETE P.N. 113
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 103

NOTES:
1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE

REACTIVITY.
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The new identlty of Trow Assoclates

X SSices [ic: Potential Alkali-Carbonate

Client Sample ID: #1-11

Project No.:

brm-00500911-a0

Date Sampled:

Sample Location:

Sampled By:

Sample Description:

s 1585 Clark Boulevard, Brampton Reactivity of Carbonate Rocks
b Ontario, Canada, L6T 4V1
exP‘ Telephone: (905) 793-9800 Test Report
Fax: (905) 793-0641 CA32
Sample Test No.: 167095-76 Report No.: 167095-76 Date Reported: 11/01/2011

Date Received: 09/21/2011

Ferma - Carden Quarry, Gull River Formation

Client

BHI-11:; 89'-129"; Box 7.8.9

Sample Remark:

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: Ca0 MgO Ca0O:MgO ALO;,
(%) (%) Ratio (%)
31.3 7.9 4.0 0.5
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
Aggregates Gonsidered
Ngg[Expansi e i __._/
—-’/
.9 //_ /
I Aggregates (onsidered
e |_— Potentially Efpansive
Q 10
=
Q
@
&) T
Aggregates Considered
Non-Expansiye
1
0 1 2 5 6 7

® ALO, (%)

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

Project Manager:

_ Approved By: Date Approved: 10/28/2011

Lab Supetvisor
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x The new identity of Trow Associates
@

Reference No. BRM-00500911-A0

November 17, 2011

Mr David W. Kennedy

CLA — Centre Line Aggregates via email:
R.R. #3, Box 34 cla-dwk @ bell.net
Creemore, Ontario

LOM 1GO

Dear Mr. Kennedy:

This letter is reporting test results on samples of rock cores received in our laboratory on September 21,
2011.

Testing has been carried out as per your instructions. The material was given the following designation:

Borehole #2-11

Bobcaygeon Formation — box #1 & 2 tested together, representing 9 ft to 392" feet of depth
Bobcaygeon Forhation = bok #3 tested séparate, representing 392" to 51'4" feet of depth
Gull River Formation — box #4 & 5 tested together, representing 54'6” to 83 feet of depth
Gull River Formation — box #6, 7 & 8 tested together, representing 83 ft to 126 feet of depth

Test Program

The samples were crushed in a jaw crusher set to 19mm. The following tests were performed in
accordance with the test methods shown in Table 1 as below:




Table 1

LS-601 Wash Pass 75um Sieve % maximum

LS-604 Absorption by mass, % maximum

LS-606 MgSO* Soundness loss, % maximum

LS-607 Percent Crushed Particles, % minimum

1.S-608 Flat & Elongated Particles (4:1) % maximum

LS-609 Petrographic Number (HL), maximum

LS-614 Unconfined Freeze-Thaw loss, % maximum

LS-617 2 Faces Crushed Patticles, % minimum

LS-618 Micro-Deval Abrasion loss, % maximum

LS-620 Accelerated Mortar Bar Expansion, %max.@ 14 days
CSA A23.2 - 26A Potential Alkali-Carbonate Reactivity, Carbonate Rock
AASHTO T304 Uncompacted Voids, % minimum

ASTM D5821 Fractured Particles, % minimum

ASTM D4791 Flat & Elongated Particles (5:1), % maximum

Please note: Samples were tested for LS-609 Petrographic Analysis on material passing 4.75mm.

Sincerely, / /

ousjf, C.E.T.

)

Ammanuel

Lab Supervisor- Concrete & Aggregates

Geotechnical Division (Brampton)

3.5800 - wWww.exp com

gutevard, Brampton, ON LET 4V1. Canada
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“exp

exp Services Inc.

The naw Identlty of Trow Assoclitas
1595 Clark Bouievard, Brampton
Ontario, Canada, L6T 4V1
Telephone: (905) 793-9800
Fax: (9205) 793-0641

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

Test Report

CA32

Sample Test No.: 167095-77

Client Sample ID:#2-11

brm-00500911-a0

Project No.:

Date Sampled:

Sample Location:
Sampled By:

Sample Description:

Sample Remark:

Report No.: 167095-77

Date Reported: 11/01/2011

Date Received: 09/21/2011

Ferma - Carden Quarry, Bobcaygeon Formation

Client

BH2-11:9-392":Box 1 & 2

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: Ca0 MgO CaO:MgO ALO,
' (%) (%) Ratio (%)
39.2 1.3 30.2 0.4
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
Aggregates Qonsidered
N‘cJJzEExpansi1 ) __——
v, /’/,
‘_'_')A ——
0 __.--'/
i / L 2
© A tes Gonsidered
e |_—] Potentally Efpansive.
% 10
=
Q
©
&)
Aggregates (fonsidered R
Non-Expansiye
1
0 1 2 5 6 7

° ALO, (%)

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

Project Manager: & _i{mg o

PN 74 ‘!
Approved By: /. {4,‘,’:

Date Approved: 1 0/28/2011

Lagf&é ervisor




Fexp.

. exp Services Inc.

The new identlty of Trow Assoclates
1595 Clark Boulevard, Brampton
Ontario, Canada, L6T 4V1
Telephone: (905) 793-9800
Fax: (905) 793-0641

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

Test Report

CA32

Sample Test No.: 167095-78

Client Sample ID: #2-11

Project No.:

brm-00500911-a0

Date Sampled:

Sample Location:

Sampled By:

Sample Description:
Sample Remark:

Report No.: 167095-78

Date Reported: 11/01/2011

Date Received: 09/21/2011

Ferma - Carden Quarry, Bobcaygeon Formation

Client

BH 2-11; 392" - 51'4"; Box 3

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: Ca0 MgO CaO:MgO ALO,
(%) (%) Ratio (%)
47.3 1.2 394 0.3
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
A ates Considered
— Nge?}[%gmansh e - _—
N ,//'
_2 /’/ _.--"'/
T Aggregates Considered
e |_—] Potentaly Efpansive
Q 1
=
@]
@
(&)
Aggregates (onsidered
Non-Expansiye
’

Remark:We hereby certify the testing procedure in accordance with/C

)/

1 2

Approved By:

Project Manager: A-‘ﬂwg,“/
{
/

° ALO, (%) *

AN

CSA A23.2-26A

Date Approved: 10/28/2011

Lab Sﬁpegrvisor



T, 4 il Potential Alkali-Carbonate
?}9_.' 1595 Clark Boulevard, Brampton ReactiVity of Carbonate Rocks
if Ontario, Canada, L6T 4V1
ex P‘ Telephone: (905) 793-9800 Test Report
Fax: (905) 793-0641 CA32
Sample Test No.: 167095-79 Report No.: 167095-79 Date Reported: 11/01/2011

Client Sample ID:#2-11

Project No.: brm-00500911-a0

Date Received: 09/21/2011

Date Sampled:
Sample Location: Ferma - Carden Quarry, Gull River Formation
Sampled By: Client

Sample Description: BH2-11:54'6"-83.Box4 &5
Sample Remark:

Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: CaO MgO Ca0:MgO AL O,
: (%) (%) Ratio (%)
40.5 0.6 67.5 0.2
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100 =
P4
Aqaregates Congidered
N?)gtEma:si e |
//
-2 //___,.,.-/
T Aggregates Gonsidered
e |_— Potentally Efpansive.
om 10
=
o}
©
(&)
Aggregates Gonsidered
Non-Expansiye
3

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

Project Manager: d l{f.lg\f Approved By: & M# ;"'I Date Approved: 10/28/2011
' ;/"" Lab S peyéisor




Fex P

exp Services Inc.

The new identity of Trow Associatas
1595 Clark Boulevard, Brampton
Ontario, Canada, L6T 4V1
Telephone: (905) 793-9800
Fax: (905) 793-0641

Potential Alkali-Carbonate
Reactivity of Carbonate Rocks

Test Report

CA32

Sample Test No.:

Client Sample

Project No.:

ID:#2-11

167095-80

Report No.:

brm-00500911-a0

167095-80

Date Reported: 11/01/2011

Date Sampled: Date Received: 09/21/2011
Sample Location: Ferma - Carden Quarry, Gull River Formation
Sampled By: Client
Sample Description: BH 2-11; 83" - 126". Box 6,7.8
Sample Remark:
Aggregate Type: Norminal Size/Type:
Aggregate Source: Source Code:
Method of Analysis:
Results of Analysis: CaO MgO CaQ:MgO ALO,
. (%) (%) Ratio (%)
33.3 7.4 4.5 0.4
Determination of Potential Alkali-Carbonate Reactivity of
Quarried Carbonate Rocks by Chemical Composition
100
Aggregates Considered
Nﬁ-Expansi e _—
--""'/
.9 /_ _..-"/
T Aggregates (onsidered
< / Pg?ernetgi:II?/SE $§§sa5'e
QS o
=
@]
S X
Aggregates (onsidered
Non-Expansive
1

1 2

® ALO, (%)*

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

Project Manager: 4‘@:& 5/ ~ Approved By:

W/

Lab

peyflsor

Date Approved: 10/28/2011




COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 2-11, Box 1 & 2. 9'to 39’ 2" PROJECT No. BRM-000500911-A0
FRACTION: 9.5t0 19 mm SAMPLE No. N.A.
ANALYST: H, Lohse Date November 11, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; silty, hard) 01 1003.9 [ 96.3 - -
CARBONATE (slightly cherty: <56% chert) 21 1.9 0.2 - -
TOTAL GOOD AGGREGATE 1005.8 | 96.4 - -
CARBONATE (soft; silty soft; slightly shaley) 35 223 2.1 x 2 4.2
CHERT-CHERTY CARBONATE (<20% leached cher) 26 7.0 0.7 X2 1.4
TOTAL FAIR AGGREGATE 29.3 2.8
TOTAL POOR AGGREGATE 0.0 0.0
SHALE 61 7.9 0.8 - .
TOTAL DELETERIQUS AGGREGATE 7.9 0.8
TOTALS 1043.0 | 100.0 5.6
PERCENT GOOD 964 x 1 = 96.4
PERCENT FAIR 2.8 X 38 = 8.4
PERCENT POOR 0.8 X 6 = 4.8
PERCENT DELETERIOUS 0 x 10 = 0.0
HOT MIX, MULCH AND CONCRETE P.N. 110
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 104

NOTES:
1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE
REACTIVITY.



COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 2-11, Box 3, 39'2" to 51'4" PRCJECT No. BRM-000500911-AO
FRACTION: 9.5t0 19 mm SAMPLE No. N.A.
ANALYST: H, Lohse Date November 11, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; silty, hard) 01 996.8 98.6 - -
TOTAL GOOD AGGREGATE 996.8 98.6 - -
CARBONATE (soft; silty soft; slightly shaley) 35 3.7 0.4 X 2 0.8
CHERT-CHERTY CARBONATE (<20% leached chert) 26 4.6 0.5 X2 1.0
TOTAL FAIR AGGREGATE 8.3 0.9
CARBONATES (shaley; clayey; silty; clayey) 43 5.1 0.5 - -
TOTAL POOR AGGREGATE 5.1 0.5
SHALE 61 0.4 0.0 . -
TOTAL DELETERIQUS AGGREGATE 0.4 0.0
TOTALS 1010.6 | 100.0 1.8
PERCENT GOOD 986 x 1 = 98.6
PERCENT FAIR 0.9 X 3 = 2.7
PERCENT POOR 0.5 X 6 = 3.0
PERBCENT DELETERIQUS 0 x 10 = 0.0
HOT MIX, MULCH AND CONCRETE P.N. 104
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 103

NOTES:
1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE
REACTIVITY.



COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 2-11, Box 4 & 5 54’ 6" to 88’ PROJECT No. BRM-000500911-AO
FRACTION: 9.5t0 19 mm ' SAMPLE No. N.A.
ANALYST: H, Lohse Date November 11, 2011
TYPE TYPE MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard; silty, hard) 01 1002.9 | 97.2 -
TOTAL GOOD AGGREGATE 1002.9 | 97.2 -
CARBONATE (soft; silty soft; slightly shaley) 35 16.1 1.6 X 2 3.2
CHERT-CHERTY CARBONATE (<20% leached chert) 26 12.8 1.2 X2 2.4
TOTAL FAIR AGGREGATE 28.9 2.8
TOTAL POOR AGGREGATE 0.0 0.0
TOTAL DELETERIOUS AGGREGATE 0.0 0.0
TOTALS 1031.8 [ 100.0 5.6
PERCENT GOOD 972 x 1 = 97.2
PERCENT FAIR 2.8 X 3 = 8.4
PERCENT POOR 0.0 X 6 = 0.0
PERCENT DELETERIOUS 0.0 Xx 10 = 0.0
HOT MIX, MULCH AND CONCRETE P.N. 106
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 100

NOTES:
1. ANALYSIS CARRIED OUT ACCORDING TO MTO METHOD OF TEST LS-609.

5 THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE
REACTIVITY.
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COARSE AGGREGATE PETROGRAPHIC ANALYSIS

SAMPLE DESCRIPTION: BH 2-11, Box 6, 7 & 8. 83' to 126’ PROJECT No. BRM-000500911-A0O
FRACTION: 9.5t0 19 mm SAMPLE No. N.A.
ANALYST: H, Lohse Date November 11, 2011
TYPE TYPE | MASS % GRANULAR
NO. CORRECTION
CARBONATE (hard:; silty, hard) 01 973.8 95.1 - -
TOTAL GOOD AGGREGATE 973.8 95.1 - -
CARBONATE (soft; silty soft; slightly shaley) 35 50.3 4.9 X 2 9.8
TOTAL FAIR AGGREGATE 50.3 4.9
TOTAL POOR AGGREGATE 0.0 0.0
TOTAL DELETERIOUS AGGREGATE 0.0 0.0
TOTALS 1024.1 | 100.0 9.8
PERCENT GOOD 951 x 1 = 95.1
PERCENT FAIR 4.9 X 3 = 14.7
PERCENT POOR 0 X 6 = 0.0
PERCENT DELETERIOUS 0 x 10 = 0.0
HOT MIX, MULCH AND CONCRETE P.N. 110
CORRECTED GRANULAR AND 16 mm CRUSHED P.N. | 100

NOTES:
1. ANALYSIS CARRIED OQUT ACCORDING TO MTO METHOD OF TEST LS-608.

2. THIS ANALYSIS DOES NOT TAKE INTO ACCOUNT THE POTENTIAL FOR ALKALI-AGGREGATE
REACTIVITY.
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BEDROCK CORE — PHOTOGRAPHIC LOG
LABORATORY TEST RESULTS AND CHEMICAL
ANALYSIS
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DAVROC TESTING LABORATORY INC. —
DRILLED CORE TEST DATA REVIEW

MTE APPENDIX D




CONSULTING ENGINEERS @

" DAVROC

TESTING LABORATORIES INC.

Materials Tesling »
and tnspection

File: L11-0431MT

MTE Consulting Inc. - November 17, 2011
520 Gingemans Centre Dr.

Kitchener, Ontario

N4B 3X9

Attn.: Mr. Jay B. Flanagan, B.E.S., B.Ed.
Project Manager
iflanaeani@mite85.com

Dear Sir;

Carden Quarry
Drilled Rock Core Test Data Review

As per your request, Davroc Testing Laboratories Inc., have reviewed the Rock Core tests daia
as detailed in exp Services Inc. report dated November 2, 10) 1, and we provide you with the following
comments:

From the exp Services Inc. report provided, we note that four (4) separate samples of rock core
were tested. The samples tested were identified as Borehole #1-11 from the following locations:

Bobcaygeon Formation ~ Box | & 2 tested together, 3 foot. to 31 feet of depth.

1.

2. Bobcaygeon Formation — Box 3 & 4 tested together, 31 feet. to 59 feet of depth.

KF Gull River Formation — Box 5 & 6 tested together, 59 feet. to 89 feet of depth.

4. Gull River Formation — Box 7, 8 & 9 tested together, 89 feet. to 129 feet of depth.
2051 Williams Parkway KX Brampton, Ontario o Tel: (905) 792-7792

Canada,L6S 5T4 = Pax: (905) 792-7§29
Www.0avroc.com

Uoait 20 Anod Unit 2]



File: L11-0431MT

Test Program

D DAVROC

2

The tests performed by exp Services inc. have been listed in the following Table. In addition
we have identified the relevant tests required to be performed for Asphalt Aggregate use with an
Asterisk *. [t should be noted that some of the tests performed, as identified with two Asterisks **
provide for some useful data, however if the tests show the samples tested fail to meet the
requirements for asphalt use, it may be due to the fact that the tests were performed on crushed drill
core samples, rather than being performed on stockpiled material.

Table No. 1
Summary of Tests Conducted

MTO/CSA/ASTM | Tests Not Required or
Laboratory Test Non-Representative
Laboratory Tests Conducted Number Due to Drill Core
Samples Being Used
T | e | -
2. | Absorption by Mass *1.5-604 .
3. | MgS04 Soundness Loss *LS-606 *x
4. | Percent Crushed *LS-607 o
S. | Flat & Elongated Particles (4:1 Ratio) *1LS-608 *¥
6. | Petrographic Number (coarse aggregate) *LS-609 i
7. | Unconfined Freeze-Thaw Loss *LS-614 -
8. | 2 Face Crushed Particles Percentage *[.S-617 -
9. | Micro-Deval Abrasion Loss *LS-618 i
10. | Accelerated Mortar Bar Expansion LS-620 =
. gz;it;t:l:;lt?&)a:{( Carbonate Reactivity, Gl BB 55 "
12. | Uncompacted Voids Percentage *AASHTO T304 o
[3. | Fractured Particles Percentage *ASTM D3821 .
14. | Flat & Elongated Particles (5:1 Ratio) *ASTM D4791 g
15. | Petrographic Examination (fine LS-609 -
aggregale)




D DAVROC

File: L11-0431MT 3

Summary Comments

Based on the results of the exp Services Inc.’s tests, the following provides you with a
summary of our preliminary comments.

1. The wash passing the 75 um sieve size results for all samples fail to meet the
requirements for Asphalt Aggregate use, however these results should be considered
non-representative, due to the fact tests were performed on crushed drilled rock core
samples.

].\.)

The absorption results meet the requirements with the exception to the Gull River
sample 89 to 129 feet, which is very marginally outside the 2.0% maximum
requirement for HL-4 Surface and Binder, and Superpave 19.0, 25.0, and 37.5mm,
HDBC and SMA 19.0mm, and MDBC.

3 The magnesium soundness results for all sarples meets the requirements for all
Asphalt Types.

4. The percentage crushed particles results for all samples meets the requirements for all
Asphalt Types, as expected since the samples were prepared by crushing dritled rock
core.

5. For the flat and elongated particles results, with the exception to the Bobcaygeon 31
to 59 foot sample which marginally fails to meet the requirements for HDBC, SMA
and MDBC asphalt, the remaining sample results meet the requirements for all
Asphalt Types. Note that this test should not have been performed, due to the fact
that the samples were prepared by crushing drilled rock core, rather than actual
production sampJes testing.

6. The petrographic examination performed on the coarse aggregate portion of the
samples indicates the stone is primarily Carbonate Rock, in the good category. It
should be noted that since the aggregate is primarily Carbonate Rock. there are
restrictions in the amount of carbonate rock that can be contained in some asphalt
mixes, and as such there may be a requirement to blend rock types to lower the
amount of carbonate rock in the asphalt mix. This will require further review.

(2 The results of the unconfined freeze-thaw tests fails to meet the requirements for all
types of asphalt mixes, however these requirements shall be waived by the Owner
when the aggregate meet the alternative magnesium sulphate soundness requirements.
You will note that the aggregate tests results meet the alternative magnesium sulphate
soundness requirements.
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8. 2 face crushed particle percentage crushed particles results for all samples meets the
requirements for all Asphalit Types, as expected since the samples were prepared by
crushing drilled rock core.

9. The Micro-Deval abrasion results for Bobcaygeon 31 to 59 feet and Gull River 59 to
89 feet meet the requirements for all types of Asphalt. The Micro-Deval abrasion
result for Bobcaygeon 3 to 31 feet is marginally outside the limits for Surface Course
Asphalt rixes, and meets the requirements for other Asphalt mixes. The Gull River
89 to 129 feet samples results would only meet the requirements for HL-4 Binder and
HIL-8 and Superpave 19.0,25.0, and 37.5mm, HDBC and SMA. 19.0mm, and MDBC
and Gull River 59 to 89 feet meet the requirements for all types of Asphalt. Note that
in this regard the tests results are affected by the fact that the samples were prepared
by crushing drilled rock core.

10.  Withregard to the Accelerated Mortar Bar Expansion and Potential Alkali-Carbonate
Reactivity testing, no comments are being made with regard to Asphalt use, since
there are no requirements for these tests for asphall use.

11, With regard to the Superpave Consensus Property tests that were performed. no
comments are being made since tests results would have been affected by the fact that
the samples were prepared by crushing drilled rock core.

12. No comment being made on the fine aggregate Petrographic Examination, since this
data is no required for Asphalt use, and also due to the fact that the samples were
prepared by crushing drilled rock core.

We trust these preliminary cornments are sufficient for your purposes at this time. [fyou
have any questions, please do not hesitate to contact the undersigned.

Yours very truly,
Davroc Testing Laboratories [nc.

) //, :

"il
Sal Fasullo C.E.T
Vice President
SF/AT

11-0431-)
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