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GEOLOGY
Overview

This report is intended to address the geotechnical issues associated with Bilcon of Nova
Scotia’s (Bilcon’s) Whites Point quarry project. The findings are an outgrowth of
Mineral Valuation & Capital, Inc.’s (MVC’s):

¢ Regional and local field investigations

¢ Analysis of the ten test holes drilled by Bilcon within the project area

¢ Discussions and meetings with geology, mining and environmental experts at the
Nova Scotia Department of Natural Resources (NSDNR) and the Nova Scotia
Department of Environment and Labour (NSEL) many of which took place at the
Whites Point site and the regional project area. MVC is particularly grateful for the
technical assistance provided by Dan Kontak, Ph.D., Regional Geologist with the
NSDNR, Minerals and Energy Branch.

¢ Inspection and/or analysis of thirteen quarry operations in Nova Scotia and New
Brunswick with NSDNR and NBDNR geology and quarry experts

¢ Review of geological, mining, and environmental reports, maps, and databases
published by the NSDNR, NSEL, etc.

¢ Review of NSEL’s Terms and Conditions for Environmental Assessment Approval
for relevant projects such as the Point Tupper Marine Coal Terminal, the Kennedys
Big Brook Red Marble Mine, etc.

¢ Experience with comparable quarry projects in the US, Canada, and elsewhere

¢ Review of the public comments regarding the draft guidelines for the Whites Point
Quarry Environmental Impact Study

¢ Discussions with individuals and groups that attended the “open house” held on
Digby Neck in November 2005.

This report is intended to be a summary of MVC’s data and interpretations. Additional
information is available for review at MVC’s and Bilcon’s offices.

Introduction

The bedrock on the Whites Point quarry site is composed of the Jurassic North Mountain
Basalt. The North Mountain Basalt is present along the Bay of Fundy from Brier Island
to Cape Blomidon, a distance of over 200-km. The basalt at Whites Point is typical of the
onshore geology on Digby Neck and it continues seaward into the Bay of Fundy. The
rocks underlying the North Mountain Basalt are red to pale green-gray, fluvial-lacustrine
siltstones and shales of the Late Triassic Wolfville or Blomidon Formations. The
regional geology is shown on Map 1.

Unconsolidated Quaternary aged glacial and colluvial deposits overlay portions of the

basalt bedrock (see Map 2). The glacial deposits are part of the Basalt Till Facies of the
Beaver River Till Unit. The till on the site is typically thin and stony with a sand matrix.
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The entire site is covered by Rossway Soils (see Map 3), which are generally stony, well
drained, and forested.

The topography of the quarry site slopes steeply toward the Bay of Fundy. Relief at the
highest point is over 100 meters. The slope typically ranges from 10% to 20% but the
steepest gradients attain a slope of 50% (see Map 4). Several areas along the shoreline,
the existing quarry, and the southwest ridge of the site are relatively flat.

The North Mountain ridgeline and the surface watershed divide are shown on Map 5 and
Figures 1 and 2. Surface water runoff from the site flows toward the Bay of Fundy
except for a small 21-acre area at the southeast corner, which drains toward Saint Mary’s
Bay. Several small, intermittent, irregularly defined watercourses, typical of the North
Mountain, flow down the mountainside and disperse into the Bay of Fundy.

The thermal regime on the site is typical for the area. There is no permafrost, ground ice,
or unusual geothermal activity (geothermal hotspots, underground mine fires, etc,).

Research and Analysis

Much of the information on the regional geology has been excerpted from NSDNR
Report of Activities 2001 published by D.J. Kontak titled “Internal Stratigraphy of the
Jurassic North Mountain Basalt, Southern Nova Scotia”. The North Mountain Basalt has
been subdivided into three units based on the nature of the basalt flows. The units are
called the lower, middle and upper flow units.

The thickness of the upper flow unit reportedly varies from O to 154 meters in the region.
The upper flow is sometimes subdivided into the columnar jointed lower part and the
upper part, which is more massive and often contains a honeycomb network of quartz
veins. The middle flow unit is amygdaloidal, vesicular and zeolite rich in marked contrast
to the massive, and generally vesicle-free, lower and upper flow units. The thickness of
the middle flow ranges from 9 to 165 meters and it contains 4 to15 flows. The lower flow
unit varies from 40 to 185 meters and consists of one flow. The unit is a uniform
textured, massive, holocrystalline basalt with well developed columnar jointing. The
regional dip of the North Mountain Basalt is 3 to 8 degrees to the northwest and it is
offset at several locations by northeast trending right lateral faults.

The geology of the Whites Point site was initially investigated and evaluated by Mineral
Valuation & Capital Inc. in 2002- see Lizak, John, “Geological Assessment of the
Whites Cove Site” December 2002 (ref. 1). The initial geologic assessment was
primarily based upon the drilling program and field investigation that was conducted in
the spring of 2002. Four core holes were drilled on-site in April and May of 2002 (see
Map 5 and ref. 1). All four holes were continuously cored to depths ranging from 35.0 to
74.5 meters.
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Six additional holes were drilled in September of 2005 and completed as monitoring
wells (see Map 5 and App. 2). The monitoring wells were drilled to depths ranging from
36.0 to 79.0 meters. The author was on site during the drilling to sample and describe the
drill cuttings.

Field investigations were conducted with Dan Kontak, Ph.D., Regional Geologist with
the NSDNR, Minerals and Energy Branch, the recognized expert on the North Mountain
Basalt, in December 2004 and May 2005 to supplement the geologic information
obtained from the drill holes. Dr. Kontak also examined, described and sampled the drill
core. The primary objectives of the fieldwork were to delineate the structure and the
stratigraphy of the upper and middle basalt flow units, to delineate the contact between
the units, and to further describe the physical, chemical, and hydrogeologic
characteristics of the upper and middle basalt unit.

The drill data and the fieldwork confirm that the bedrock and the quarry at Whites Point
will be comprised exclusively of the upper flow unit of the North Mountain Basalt. Core
holes #1 and #2 penetrated the contact between the upper flow and middle flow units at
drill depths of approximately 60 meters and 70 meters respectively. Core holes #3 and #4
penetrated the upper flow unit from the surface to the total depth of the holes.
Monitoring wells #1, #2, and #3 penetrated the upper and middle flow units. Monitoring
well #6 penetrated just the upper flow unit and monitoring wells #4 and #5 penetrated the
middle flow unit.

The upper flow unit is a uniform, hard, massive, vesicle free, medium dark gray to black
basalt. The unit attains a maximum thickness of approximately 76 meters on the quarry
site. Itis virtually unweathered with vertical quartz veins present in the upper third of the
unit. Some of the veins show red iron oxidation and some contain calcite. Minor vertical
joints were occasionally observed in the basal portion of the upper flow unit, which may
indicate the presence of narrow, possibly lenticular band of columnar jointing. There is,
however, virtually no communication between the joints due to the paucity of horizontal
fractures and/or the sealing of the original fractures with secondary mineralization. The
orientation, spacing, and sealing of the limited fractures in the basalt appear to be random
and hence unpredictable.

The top portion of the middle flow unit was penetrated by core hole #1 and #2 and
monitoring well #1, #2, and #3. In the southern part of the project area, the top portion
consists of a medium dark gray to dark gray, vesicular, amygdaloidal, zeolite rich basalt
with rust colored bands. The contact between the upper unit and middle unit is virtually
indistinguishable on the northern part of the property because the vesicular, amygdaloidal
zone is absent or isolated. Unlike the massive upper unit, the vesicular, amygdaloidal,
zeolite rich upper part of the middle basalt unit is not suitable for the production of
construction aggregate.

The outcrop of the contact between the upper and middle flow unit is located along, or

near, the southeast flank of North Mountain (see Map 6). Consequently, the bedrock in
the valley along Highway 217 is composed of the middle and lower flow units of the
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North Mountain Basalt. Unconsolidated, Quaternary aged glacial deposits and colluvium
that range in thickness from Im to over 50m purportedly sometimes overlie the bedrock
in the valley along Highway 217.

The North Mountain Basalt strikes northeast-southwest and dips approximately 6 degrees
to the northwest in the vicinity of the Whites Point site. No evidence of faulting or
unique geological features was observed on, or adjacent to, the Whites Point Quarry site.

The North Mountain Basalt contains no acid producing minerals as evidenced by:

The regional work done by Dr. Kontak of the NSDNR

Analysis and sampling of local outcrops

Analysis of water from the site

A petrographic study done by the NSDNR on the Whites Point basalt
Sampling and chemical testing of the Whites Point core

Basalt bedrock samples from core #1 were analyzed by PSC Analytical Services for
potential acid rock drainage. Core samples from depths of 5 meters, 33 meters, and 61
meters were analyzed. The analytical test results for acid rock drainage are presented
below.

SAMPLE
Analyte Units EQL RWP-01-5 RWP-01-33 RWP-01-61

Sulphate Sulphur %(w) 0.001 0.001 0.003 0.001
Sulphide Sulphur 9(w) 0.03 nd nd nd
Max. Potential Acidity ~ ppt 1.0 nd nd nd
Neutralization Potential ~ ppt 1.0 26 25 24
Net Neut. Potential ppt 1.0 26 25 24
Fizz Rating - None Moderate None
Leach, Aqueous Prep 0.01 5:1 5:1 5:1
PH paste - 9.3 9.8 9.3
Sulphur Sub %(w) 0.020 0.020 nd 0.020

The units for Maximum Potential Acidity, Neutralization potential and Net Neutralization
Potential are: tonne CaCO3/1000 tonne.

EQL = Estimated Quantitation Limit is the minimum concentration that can be reliably
reported. It is not a regulatory limit.

nd = Not Detected, instruments did not detect anything above standard EQL.

It should be noted that sulphide and sulfate sulphur and maximum potential acidity were
virtually undetected in the samples. Furthermore, the net neutralization potential ranged
from 24 — 26 ppt (EQL 1.0) in the samples. This was expected because acid producing
rocks and minerals such as acid slates do not exist on the quarry property or within the
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North Mountain Basalt. Based on the aforementioned evidence, acid production will not
occur during, or after, quarrying the basalt.

Basalt bedrock samples from core #1 were also analyzed by PSC Analytical Services for
baseline metals. Rock samples from depths of 5 meters, 33 meters, and 61 meters were
analyzed for metals in the bedrock (see Appendix 1).

As expected, the basalt is rich in iron and aluminum as indicated by the 14,000 — 24,000
mg/kg of aluminum and the 20,000 to 23,000 mg/kg of iron in the rock samples. Iron and
aluminum in combination with organic matter benefit soil structure and cation exchange
capacity. Thus, the minute amount of iron and aluminum released during rock processing
will benefit soil productivity when the fines are mixed with stripped, stockpiled, and
composted organic material and spread in quarry reclamation.

Additional physical and chemical characterization of the upper flow unit on the Whites
Point site indicates that it is a large source of high quality construction aggregate. The
upper flow unit contains in excess of 100 million tons of in-place stone, which is ideally
suited for quarrying and processing.

Quarrying and related activities will not adversely impact the bedrock stability, the
thermal regime, or the infrastructure within and near the Whites Point site. The evidence
to support this conclusion comes from an array of sources including:

e Investigation of local and Provincial quarries
e Assessments of local infrastructure and construction projects
e Physical and chemical characterization of the surficial material and the bedrock

The upper flow unit is a uniform, hard, massive, stable basalt with an extremely high
compressive strength, which is one of the reasons it is an advantaged source of
construction aggregate. Bedding is absent and fracturing is absent or, at most,
moderately developed and typically filled with secondary mineralization. As a result, the
porosity and permeability are secondary and low. The unit is also resistant to weathering,
is stable, has good cut-slope stability, and is able to stand in steep cuts. The upper flow
unit makes a good quality foundation for heavy structures. Blasting will not reduce the
stability of the bedrock beyond the quarry face.

Concern about impacts on the thermal regime is typically limited to permafrost regions.
The permafrost table may shift upward or downward, sometimes with undesirable
consequences, when the thermal regime is upset by natural factors or human activities.
However, because there is no permafrost, ground ice, or unusual geothermal activity
(geothermal hotspots, underground mine fires, etc,) in the area, quarrying will not impact
a permafrost zone or the thermal regime.

Quarrying and the related activities will not adversely impact the local infrastructure.

The quarrying activities will be limited to the Whites Point site and, unlike other County
projects, there will be no increased use of the land based infrastructure. Because there
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will be no quarry pumping or offsite discharge, the proposed activities will not contribute
to frost heaving. Overall, quarrying will have less of an impact on the local infrastructure
than the residential, non-residential building (schools, stores, hospitals, etc.) and non-
building (roads, bridges, harbors, etc.) projects occurring in the area.

The Digby Neck region is located within the Northern Appalachian Seismic Zone
(NAN). Maps of seismic risk in the 1995 National Building Code of Canada by the
Geological Survey of Canada show the area occurs within Zone 1 and is considered to
have a low earthquake risk. Historically, earthquakes in the Digby Neck Region have
been infrequent and of small magnitude. The nearest zone of earthquake activity is
across the Bay of Fundy in the Passamaquoddy Bay region. The Oak Bay Fault is
considered to be the site of the activity for that region. Two small earthquake epicenters
have been reported to the northeast of Digby. Further, an assessment of the proposed
quarry site was requested from the Geological Survey of Canada for evaluation against
the 1995 National Building Code of Canada. Results of this assessment are contained in
a report prepared by Atlantic Marine Geological Consulting Ltd. 2005 (ref 2).

Mitigation and Monitoring

Quarrying will result in the removal of approximately 100 million tons of naturally
occurring basalt rock over the 50 year life of the project, which will be processed into
high quality, value added construction aggregate. This natural geologic resource will be
irretrievably lost from the site. Site clearing and quarry development will proceed in a
northerly and southerly direction from Whites Cove Road. The site clearing will average
approximately six acres per year. No excavation will occur below sea level or the contact
between the upper and middle flow units. Reclamation will begin after approximately
five years of operation and will be concurrent in order to promote habitat maintenance
and to maximize restoration during quarrying. The site will be totally restored after
quarrying to enhance biological productivity, biodiversity, preservation and sustainable
development. Details of the reclamation plan are provided in the comprehensive
environmental impact report.

Bilcon will conduct ongoing monitoring of the surface water, marine water, groundwater,
noise, blasting, air quality, and selected biological parameters to ensure that there is no
adverse environmental impact. The details of the monitoring programs are presented in
the comprehensive environmental impact report.
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GROUNDWATER

Overview

This report is intended to address the hydrogeologic issues associated with Bilcon of
Nova Scotia’s (Bilcon’s) Whites Point quarry project. The findings in the report are an
outgrowth of Mineral Valuation & Capital, Inc.’s (MVC’s):

L4
L4

Regional and local hydrogeological field investigations

Analysis of the data obtained from the four core holes and the six monitoring wells
drilled by Bilcon in the project area

Discussions and meetings with geology, hydrogeology, mining and environmental
experts at the Nova Scotia Department of Natural Resources (NSDNR) and the Nova
Scotia Department of Environment and Labour (NSEL), many of which took place at
the Whites Point site and the regional project area

Discussions with water well drillers, water purveyors, and water consumers in Nova
Scotia and New Brunswick

Inspection and/or analysis of thirteen quarry operations in Nova Scotia and New
Brunswick with NSDNR and NBDNR quarry and hydrogeology experts.

Review of geological, hydrogeological, mining, and environmental reports, maps, and
databases published by the NSDNR, NSEL, etc.

Review and analysis of the Jacques Whitford report titled ‘Preliminary
Hydrogeological Assessment, Proposed Quarry Whites Cove, Digby Neck, Nova
Scotia”

Review of NSEL’s Terms and Conditions for Environmental Assessment Approval
for Groundwater Resources for comparable projects

Review of the public comments regarding the draft guidelines for the Whites Point
Quarry Environmental Impact Study

Discussions with the individuals and groups that attended the “open house” held on
Digby Neck in November, 2005. The local knowledge and experience gleaned from
these discussions helped MVC to better understand and address areas of public
concern

Experience with comparable quarry projects in the US, Canada, and elsewhere.
Specifically, water supply, enhancement, and protection projects located in, and near,
construction aggregate operations (see Lizak, John, O’Reilly, Steve and Schmitz,
Gary, “Aquifer Protection In and Near Aggregate Operations” 1998, National Stone
Association).  Clients on these projects included State and city governments and
conservation groups such as The Nature Conservancy and the Trust for Public Land.

The study methodology was designed to ensure that the investigation was comprehensive
and that it focused on the practical, verifiable, “hands on” aspects of hydrogeology versus
the more academic, speculative and theoretical pursuits. The U.S. Geological Survey
notes in a classic groundwater report “.... That one of the most valuable clues in studying
groundwater supplies are the rocks...what the hydrogeologist can see of the rocks as they
are exposed at the land surface or in road cuts, quarries, tunnels or mines and what he can
learn from wells”. To that end, considerable effort was spent investigating local field
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conditions and relevant quarry operations in addition to installing a comprehensive array
of monitoring wells.

This report is intended to be a summary of MVC’s data and interpretations. Additional
information is available for review at MVC’s and Bilcon’s offices.

Research and Analysis

Jacques Whitford Environment Ltd. conducted preliminary hydrogeological
investigations during September, 2002 — see Hogg, Dwayne, M.Sc. P.Eng. and
MacFarlane, David M.Sc. P. Geo. “Preliminary Hydrogeological Assessment, Proposed
Quarry, Whites Cove, Digby Neck, Nova Scotia” December 2002 (see ref. 3). The
preliminary investigation included literature research and a preliminary inspection of the
site, the drill holes, and the surrounding area. The preliminary groundwater assessment
has since been supplemented with:

e The drilling and analysis of six monitoring wells

e Comprehensive field investigations of the local geology and hydrogeology that
included surveying the locations of the local wells

e Consultations with Provincial mining and hydrogeology experts

e Inspection and/or analysis of thirteen quarry operations in Nova Scotia and New
Brunswick

The six monitoring wells were drilled in September of 2005 (see Map 5) by Mowat’s
Well Drilling Ltd., a certified well driller. The wells were drilled to determine if the
quarry will impact groundwater quantity or quality and to acquire additional data on
groundwater chemistry, the water table, the local aquifer characteristics, etc. The 6in.
diameter monitoring wells were completed “open hole” and drilled to depths ranging
from 125 ft. to 260 ft. (36 to 79 meters). A licensed professional geologist was on site at
all times to prepare well logs and completion reports and to conduct tests for each well
(see App.2). Monitoring wells #1, #2, and #3 penetrated the upper and middle flow units.
Monitoring wells #4 and #5 penetrated the middle flow unit, and monitoring well #6
penetrated just the upper flow unit. Monitoring well #4 and #5 were drilled in the midst
of the local residential wells to directly monitor the impact of the quarry on the local
groundwater supply.

Step down “air blow” tests and recharge tests were conducted to determine the yield of
the hydrostratigraphic units, the aquifer characteristics, etc. Water levels were recorded.
The water level is being measured in each monitoring well on an ongoing basis to
delineate the water table. Precipitation is also being measured and recorded.

Quarries are routinely being used for water supply and aquifer enhancement in North
America. The literature and MVC’s experience is replete with examples of large and
small aggregate projects in which aquifers were protected and water supply was
enhanced. The thirteen quarries listed in Appendix 3 were investigated, in many
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instances with Provincial experts, as part of the MVC’s hydrogeology study.
Investigation of these quarries is relevant to the project because, like the Whites Point
quarry, they are surrounded by water wells and, with the exception of the gypsum
operation, they occur in crystalline bedrock. Most of the quarries have been operating
and monitored for at least fifteen years. The Porcupine Mountain and Bayside quarries
are large operations located on tidewater which export in excess of 3 million tons of stone
per year. The practical insight obtained from the experience at these quarries has been
integrated into the findings in this report.

The regional hydrogeology will be examined first, followed by a discussion of the local
groundwater conditions. The main aquifers in the region occur primarily in certain zones
within the North Mountain Basalt and the Blomidon Formation, and to lesser extent in
unconsolidated glacial deposits and colluvium. The permeability in the bedrock aquifers
is secondary with water flowing mainly through fractures in the rock. The upper and
lower flow units of the North Mountain Basalt are fairly tight. Trescott (1969) notes in
his investigation of the groundwater resources and hydrogeology of the Annapolis Valley
that much of the original fracture permeability in the basalt has been lost due to
secondary mineralization and that the permeability is primarily along weathered zones
between flows. He notes that the columnar joints and vesicular zones within the basalt
flows may store and transmit small amounts of groundwater, however the amount is
typically minimal. Most of the water flows through the horizontal to sub-horizontal
fractures located along contacts between flows, primarily in the middle flow.
Consequently, the highest well yields in the basalt typically occur from individual flows
associated with the middle flow unit and poor well yields occur in the upper and lower
flow units.

The depth to the natural water table is variable and is dependent upon weather conditions
and geology. The water table is an undulating surface, which more or less reflects the
topography. It is typically at, or near, the surface in the valleys and deeper under the
hills. Thus, groundwater typically occurs in larger quantities under valleys than under
hills. The water table on Digby Neck is usually unconfined. A groundwater divide
occurs near the crest of North Mountain. Consequently, the main groundwater flow
direction on the north side of North Mountain is northwest to the Bay of Fundy, while
groundwater flow on the south side of the mountain is southeast.

Based on ten pump tests conducted between Halls Harbour and Digby Neck,
transmissivity in the basalt ranged from 0.27 to 78.8 m?d, with a geometric mean of 5.75
m?/d. The pump tests also indicate that the basalt is typically anisotropic.

Hydraulic testing indicates a safe sustainable well yield of 1.3 imperial gallons per
minute (igpm) to 94 ipgm with a geometric mean of 14.4 ipgm for wells with an average
depth of 71.6m and depth ranging from 22.9m to 141.7m. Well yields ranged from 0.2
igpm to 65 igpm with a median yield of 7 igpm for 47 wells drilled from 18m to 277m in
depth (55m median depth) between Little River and Mink Cove. Regional data indicate
that there is poor correlation between well depth and yield. However, yields increase
significantly at depths exceeding 107m, which penetrate the underlying Blomidon Unit.
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Information on the local groundwater regime was obtained from Bilcon’s core holes and
monitoring wells, analysis of local water wells and outcrops, geologic mapping (surface
and subsurface), etc. Comprehensive field investigations were conducted and six
monitoring wells were drilled (see Map 5 and 6) to supplement the preliminary work
done by Jacques Whitford and to address the local hydrogeological issues that have been
raised.

The North Mountain Basalt is the main local aquifer. Most the original fracture
permeability of the basalt has been lost due to secondary mineralization. Due to the
massive nature of the basalt, groundwater flow occurs primarily along horizontal
discontinuities between lava flows with very limited flow along vertical discontinuities.
The columnar joints transmit minimal, if any, amounts of groundwater. As a result, the
massive upper and lower flow units are relatively tight. Groundwater flows mainly
through the horizontal to sub-horizontal fractures located along contacts between flows in
the middle unit. This was demonstrated on the Whites Point site when circulation was
lost in Drill Hole #1 and #2 when the middle flow unit was penetrated. The information
obtained from the monitoring wells also supports these findings.

The water yield estimates for the basalt flow units are summarized on Table 1. The yield
estimates were obtained from step down “air blow” tests conducted during drilling and
from recharge tests conducted after completing the wells. The results demonstrate that
the upper flow unit is fairly tight and that groundwater flows mainly through the isolated
horizontal to sub-horizontal fractures located along the flow contacts in the middle unit.
The well yields and hydraulic statistics suggest that the local permeability for the upper
unit is extremely low and that the transmissivity is close to, or less than, the minimum
reported for the region.

The yield from the middle flow unit ranged from less than limperial gallon per day to 24
imperial gallons per minute. The yield from the middle flow unit appears to decrease
from south to north probably because the number of basalt flows, horizontal
discontinuities, and vesicular zones decreases.

Table 1 — Monitoring Well Characteristics

Monitoring Well Well Depth Water Yield Estimate
(feet) (Imperial Gals. Per Minute unless noted)
Upper Flow Unit | Middle Flow Unit

MW-1 245.0 Less than 1 per day | Less than 1 per day
MW-2 220.0 Less than 1 per day 4.0 per hour
MW-3 260.0 Less than 1 per day 24.0
MW-4 120.0 N/A 13.5
MW-5 150.0 N/A 2.5
MW-6 130.0 Less than 1 per day NP

N/A-Not applicable, flow unit is absent
NP -Not Penetrated
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Water table data were obtained from the core test wells, the six monitoring wells, the
local wells, etc. The groundwater regime and the hydrostratigraphic units are shown on
Figure 1 and Figure 2. The two cross-sections depict a “snapshot” of the water table, the
hydraulic gradient; etc. in the fall of 2005. The data show that the local water table
mimics the topography. It is at or near the surface in the valley along Highway 217 and
deep below the surface under North Mountain. The water level measurements taken on
site show that the depth to the water table is considerable under North Mountain. For
example, the water level recorded in monitoring well #1 is deeper than 220 feet (67
meters), or below elevation 55 feet (17 meters).

The groundwater divide occurs near the crest of North Mountain (see Figures 1 and 2).
The main groundwater flow direction on the north side of the mountain is northwest to
the Bay of Fundy, while groundwater flow on the south side of the mountain is southeast
towards St. Mary’s Bay. The natural flow to St. Mary’s Bay may be locally intercepted
by the drawdown associated with the deep commercial wells located between St. Mary’s
Bay and North Mountain.

The recharge area for the valley located along Highway 217 and its wells is essentially
the valley, or the area south of the groundwater divide that occurs near the crest of North
Mountain. The recharge area for the quarry area is north of the divide. Groundwater
contributions to stream base flows appear to minimal in the study area.

A principal objective of this investigation is to determine if the quarry will impact the
quality and quantity of the groundwater and the local wells. Consequently, an inventory
was compiled of the wells located within approximately 1.5km of the quarry (see ref. 2,
Jacques Whitford report titled “Preliminary Hydrogeological Assessment, Proposed
Quarry, Whites Cove, Digby Neck, Nova Scotia” December 2002). The inventory
includes the available construction details and hydraulic characteristics of the wells. The
locations of the wells in the immediate vicinity of the quarry were surveyed in 2005 if
permission was obtained from the well owner.

The nearest drilled water wells are located on the south side of North Mountain along
Highway 217. Approximately seventeen drilled wells were identified within 1.0 to
1.5km of the quarry. Records were found for only 5 of the 17 drilled wells because of
their age. The drilled wells are completed in the middle unit of the North Mountain
Basalt, the lower flow unit of the North Mountain Basalt, and possibly the Blomidon
Formation. The dug wells are likely completed in unconsolidated glacial or colluvial
deposits. The wells will be in a different groundwater watershed and/or hydraulically
down-gradient of the quarry.

The Whites Point quarry will not adversely impact the quality or the quantity of the
groundwater supply or the local wells. The evidence to support this conclusion is
obtained from analysis of the local geology, the local hydrogeology, the monitoring well
data, the quarry’s operating parameters, and relevant case studies and quarry
investigations. The salient evidence is as follows:
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Quarrying and local water production will occur in different geologic horizons or
hydrostratigraphic units. Quarrying will take place in the upper unit of the North
Mountain Basalt, whereas the drilled wells are completed in the middle unit of the
North Mountain Basalt, the lower unit of the North Mountain Basalt, and the
Blomidon Formation. The dug wells appear to be completed in unconsolidated
glacial and colluvial deposits.

The local domestic and commercial wells will be located hydraulically down-gradient
of the quarry and/or on opposite sides of the groundwater divide that is near the crest
of North Mountain. The recharge and the discharge areas for the quarry and the wells
are also located in different watersheds on opposite sides of the divide. The recharge
area for the wells is in the valley not the quarry area. Consequently, the quarry will
not adversely impact the relevant recharge regime.

Quarrying will be initiated above the natural water table. Consequently, mine
dewatering and pumping will not be needed and there will be no groundwater
withdrawal or drawdown. Bilcon will essentially be dry mining. Quarrying will be a
non-consumptive use because none of the water that enters the relevant watershed
will leave the watershed as a result of the proposed activity.

Blasting will not impact the groundwater supply. Agencies such as the U.S. Bureau
of Mines, the Montana Bureau of Mines & Geology, etc. have done studies to
evaluate the effects of blasting on groundwater supplies and wells. These studies
have investigated, among other things, the issues of blasting residue and groundwater
chemistry, water well stability and turbidity, yield, etc. No change in groundwater
quality or quantity was observed in these studies as a result of blasting in comparable
mines.

Analysis of core hole #1 (see Appendix 1) and groundwater samples (see ref. 3)
indicates that the chemistry of the basalt, the groundwater, and the surface water is
excellent. The basalt will provide an electrochemically neutral, naturally soft, low
total dissolved solids, calcium-magnesium bicarbonate groundwater of very good
chemical quality. All parameters except occasional manganese can be expected to
meet the “Guidelines for Canadian drinking Water Quality” (2001).

Construction aggregate operations have been used to enhance recharge via artificial
surface recharge. Quarrying at Whites Point may enhance the local groundwater
regime by increasing stormwater retention and aquifer recharge.

The project will not cause saltwater intrusion. Quarrying will occur well above sea
level and the fresh water-saltwater interface. No quarry pumping will take place.
Construction aggregate mines have been used in coastal areas to prevent saltwater
intrusion. The quarry could be part of a long term, comprehensive strategy to protect
the local water supply from the seawater intrusion that could result from the
unregulated pumping from the deep commercial wells.
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An ongoing mitigation and monitoring program has been implemented to ensure and to
further demonstrate that there will be no diminution in groundwater quantity or quality.

Mitigation and Monitoring

As previously noted, certain features of the Whites Point project will naturally prevent
the diminution of groundwater quantity and quality and may enhance the groundwater
regime. For example, quarrying will be initiated above the natural water table.
Consequently, no quarry pumping or dewatering will be required and Bilcon will be dry
mining. The locals wells will be located hydraulically<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>