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9.0 ENVIRONMENTSAND IMPACT ANALYSIS

I ntroduction

An ecosystem approach has been taken during the preparation of this environmental
impact statement. This approach involves determining not only the direct impact of an
activity on an ecosystem component, but also how this impact may indirectly affect
other ecosystem components. Assessment of theinteractions between and within physical,
biological, and human environmental ecosystem componentsis presented to the extent
possible realizing that the boundaries of what is considered an “ ecosystem” isarbitrary
since all ecosystemsinteract with each other.

An ecosystem can beviewed asa* dynamic complex of plant, animal, and micro-organism
communitiesand their non-living environment interacting asafunctiona unit” (Conventionon
Biologica Diversity 2001-2005, Ref. 232). Theseorganismsdepend upon and areinfluenced
by the habitat in whichthey live. Itisthisinteraction of theliving (biotic) and nonliving
(abiotic) componentsthat createan ecosystem. A typica ecosystem consistsof four structura
components ( Smith 1966, Ref. 168): theabiotic component consisting of elementssuch as
soil, water, and minera's; the autotrophic component consisting of producerssuch asgreen
plantsand chemaosynthic microrganisms; the heterotrophic component consisting of thelarger
consumerswhich feed on plantsand other organisms; and the decomposers consisting of
bacteriaand fungi which break down complex compounds of dead organic matter. The
gpatial areainwhich theseorganismsliveistheir ‘ habitat’. Habitatsvary inscaleand, as
previously mentioned, for the purpose of thisenvironmental impact statement have been
placedinahierarchy of locd, regiona, provincia, and national/internationd.

9.1 Physical Environment and I mpact Analysis
I ntroduction

The regional setting for the proposed Whites Point quarry and Marine Terminal isthe
Digby Neck peninsulabetween the Bay of Fundy and Saint Mary’sBay. Theclimateis
humid temperate with an annual mean precipitation of approximately 1300 mm and an
average temperature range of approximately 18° C in summer to-3° Cinwinter.

Topography along Digby Neck rangesin relief from over 100 m along theridge to sea
level. Regional bedrock geology isshownonMap 5. The Digby Neck areaiscomprised
of the North Mountain Formation. The North Mountain Formation is underlain by the
Blomidon Formation. Four faultsare showninthisregiona areaof Digby Neck, Long
Island and Brier Island at Rossway, Sandy Cove, East Ferry, and Freeport.

BI&r 9.0 Introduction
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Regional surficial geology isshown onMap 8. The Digby Neck areais characterized
as a stony till plain with occasiona alluvial, glaciofluvial, and colluvial deposits.
The soilson Digby Neck inthe area of the proposed Whites Point quarry are shown on
Map 9. Rossway soilsdominatethe Digby Neck area. Surficial geology inthe Bay of
Fundy isshownonMap 10.

The Whites Point Quarry site is composed of the Jurassic North Mountain Basalt.
North Mountain Basalt is present along the Bay of Fundy from Brier Island to Cape
Blomidon, adistance of over 200 km. The Quaternary aged glacial deposit overburden
on the quarry site is mapped as the Basalt Till Facies of the Beaver River Till Unit.
This till is generaly thin and mantled over the bedrock and may overlie older till
depositsin some areas. Rossway soils cover the entire quarry site and are generally
stony and well drained. These soils are chiefly forested in Digby County and on the
site.

The existing topography of the proposed quarry siteis steeply sloping toward the Bay
of Fundy. Relief at the highest point isover 90 m. Extreme gradientsrange up to 50%
slope with more common slopes in the 10% to 25% range, - see Map 11 for slope
analysis and aspect. Several areas such as those along the shoreline, the abandoned
pit, and the southeast ridge of the site are relatively flat.

The ridge line and watershed divide are shown on Map 12. Surface water runoff
from the mgjority of the siteflowstoward the Bay of Fundy except for an approximate
21 acre area at the southeast corner which drains toward Saint Mary’s Bay. Several,
small, intermittent, irregularly defined water courses, typical of the North Mountain,
are evident flowing down the mountain side and dispersing into the Bay of Fundly.

Thequarry site and nearshore waters are strongly influenced by the Bay of Fundy. An
extremetidal range occursin this area of the outer Bay of Fundy with nearshoretidal
currentsranging from 0 to 2.5 knots along the immedi ate coast depending on the state
of thetide. The onshore basalt bedrock continues seaward into the Bay with areas of
sand overlying therock. Wind speed and direction vary seasonally in this area of the

Bay.

Air quality on Digby Neck isgood dueto the combination of maritime climate, relatively
small population, and few industrial bases. These climatic conditions provide good
dispersion of air contaminants. Theambient air quality also benefitsfromtheinfusion
of relatively clear polar and artic air masses. Occasionally, long-range transport of
air masses from central Canada or the eastern seaboard of the Unites States may bring
contaminantsinto the area.

IR _ . .
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9.1.1 Climate
9.1.1.1 Research
Precipitation and Temperature

Climatic datafrom two recording stations|ocated on the Bay of Fundy wasresearched to
establish regional baseline climate conditions. The Prim Point station in Digby County
(44° 41’ — N, 65° 47 — W) with records from 1965 to 1985 and the Meteghan River
station in Digby County (44° 16" —N, 66° 08’ —W) with recordsfrom 1937 to 1986 were
used. Climatic conditions with seasonal variations for temperature and precipitation
including rainfall and snowfall are presented in Appendix 14 .

Extreme daily rainfall and snowfall for the 1965 - 1985 period at Prim Point was 106.9
mm inJuneand 35.8 cmin January respectively. Extremedaily rainfall and snowfall for
the 1937 - 1986 period at M eteghan River was 120.7 mmin July and 26.4 cm in February
respectively. Highest total precipitation of 154 mm at Prim Point occurred in December
and 138.2 mm at Meteghan river in December.

Extreme maximum temperature for the 1965 - 1985 period at Prim Point was 30 ° Cin
June and 30.6° C in August at Meteghan River. Extreme minimum temperature for the
1937 - 1986 period at Prim Point was— 22.2° C in January and —21.7° C in February at
Meteghan River. The highest daily maximum temperatures occurringin August at Prim
Point and Meteghan River were 21.2° C and 19.8° C respectively. The lowest daily
minimum temperatures occurred in January at Prim Point and February at M eteghan River
—6.9° C and —6.8° C respectively.

Visibility

Canadian climate normalsfor the 30 year period (1971 —2000) presents monthly averages
for hourswith visibility for distanceslessthan 1 km., 1 to 9 km, and greater than 9 km.
Thisdataisfrom the Yarmouth station.

Hours with Visibility

Jan |Feb |[Mar [Apr |May |[Jun |Jul Aug |Sept [Oct |Nov |Dec | Total
<
k]r;] 414 |302 |[402 |382 |748 |106.6 |153.3 [1395 |70.0 (403 |270 (294 |7911
1to
9 158.63 (133.7 |117.0 (1018 [101.1 |121.9 (1334 |127.6 (100.6 |81.8 |820 |136.7 |1396.1
km
>9 5439 5148 |586.7 |580.0 |568.1 |4915 |457.3 |477.0 |5404 |621.9 |611.0 |577.9 |es795
km |6 . . . . . . . ) . . . )

R .
BILCON oL 9.1.1 Climate
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The greatest number of hours (over 100) with lessthan 1 km of visibility occursin the
months of June, July, and August. The monthswith the greatest number of hours (over
600) with over 9 km of visibility occur in the months of October and November.

Greenhouse Gas

Some greenhouse gases (GHGSs) occur naturally in the atmosphere, while others result
from human activities. Natural GHGs include water vapour, carbon dioxide (CO2),
methane (CH4), and nitrous oxide (N20). Other GHGsthat are not naturally occurringin
the atmosphereinclude hydrofluorocarbons (HFCs), perfluorocarbons (PECs), and sul phur
hexafluoride (SF6) which are generated by a variety of industrial processes. These
latter gaseswill not be used or produced at the Whites Point quarry. Based on the nature
of the operationstaking place at thisquarry, carbon dioxide emissionswill bethe primary
focus.

In Nova Scotia, more than 80% of greenhouse gas (GHG) emissions are caused by fuel
consumption (Environment Canada 2002, Ref. 111). Inthe year 2000, GHG emissions
by fuel consumption indicated that mining, next to the construction industry, contributed
the least amount of all sources of GHGs. Following is the percent by use of GHG
emissionsfrom fuel consumption for Nova Scotiain 2000.

. Electricity and Heat Generation 45.5%
. Transport 30.4%

. Residential 9.3%

. Fossil Fuel Industries 5.1%

. Commercia and Institutional 4.7%

. Mining 0.3%

. Construction 0.1%

. Other 1.2%
9.1.1.2 Analysis

TheWhites Point quarry and Marine Terminal will contribute to greenhouse gasemissions.
Energy and fuel consumption will primarily consist of electrical energy for operation of
the plant (crushing, conveying, screening, washing, loading) and fuel consumptionfor the
mobileequipment. Inthisregard, theengine power of the equipment wasused to determine
thefuel consumption. Enginefuel consumption typically yields approximately 86 percent
carbon which is directly related to the production of CO2. For the purpose of typical
fuel consumption, the equipment was assumed to operate at 85 percent of its maximum
power. Also, it was assumed that the equipment will be operational for 85 percent of the
time under working conditions. The CO2 production at various stages of the operation
and the overall tonnes/year of CO2 produced is presented in Table GHG — 1.
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TableGHG -1
Carbon Dioxide Production during Quarry Operations at Various Stages
Whites Point Quarry
Carbon Dioxide Produced
Stage (tonnes/year)
Primary 4119
Secondary 14,052
Fine Crushing 20,088
Washing Plant 32,863
Load Out 9,647
Heavy Diesel Vehiclesx 3 997
Total 81,766

Source:  Jacques Whitford 2005
9.1.1.3 Mitigation

The burning of brush during clearing activities for construction and over the life of the
project is a common practice. In order not to contribute to emissions of gases such as
carbon dioxide, methane, and nitrous oxide from burning, Bilcon of Nova Scotia
Corporation proposes to chip and compost wood fibre resulting from land clearing.
Chipping is a more costly process than burning, however, the environmental benefits
from recycling the composted material as part of theland reclamation processwill produce
amore productive soil on the quarry site.

Thefirst stepinthe utilization of carbon dioxide by living organismsis photosynthesis by
green plants. In simple terms, green plants take-up carbon dioxide and, through
photosynthesis, give off oxygen, and produce carbohydrates. Foreststherefore contribute
to the reduction of carbon dioxide through carbon dioxide uptake. In this regard, the
Whites Point quarry will be devel oped inincrementsthereby conserving forest resources
until required for quarry expansion. Reclamation will also be conducted incrementally
and land will be reforested soon after therock isextracted. Approximately 20 percent of
the quarry site will be conserved in a preservation zone. Also, Bilcon of Nova Scotia
Corporation intends to manage over 300 acres of buffer land adjacent to the quarry
property asforest resource. This method of land management will greatly mitigate the
production of GHGsfrom the quarry operation.
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9.1.1.4 Monitoring

None proposed.

9.1.1.5 Impact Satement

Greenhouse Gas

Considering theinherent relativelow production of greenhouse gas from quarry operations
as compared to other sources, the amount of land to remain as forest resource over the

life of the project, and the proposed reclamation procedures on the quarry site the result
will be along term, insignificant negative effect, of regional scale.
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9.1.2 Geology
9.1.2.1 Research

Much of theinformation on theregional geology hasbeen 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, typical of
the site, hasbeen subdivided into three unitsbased on the nature of the basalt flows. The
unitsare called thelower, middle, and upper flow units. Thethicknessof the upper flow
unit reportedly varies from O to 154 m deep and has been 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 zeoliterichin marked contrast to the massive, and generally vesicle-free, lower and
upper flow units. Thethicknessof the middleflow rangesfrom 9to 165 m and it contains
4 to 15 flows. The lower flow unit varies from 40 to 185 m and consists of one flow.
The unit is a uniform textured, massive, holocrystalline basalt with well developed
columnar jointing. Theregiona dip of the North Mountain Basalt is3 to 8 degreesto the
northwest and is offset at several locations by northeast trending right lateral faults.

Site geology was initially investigated and evaluated by Mineral Vauation & Capital
Inc. — see Lizak, John, “Geological Assessment of the Whites Cove Site” December
2002 (Lizak 2002, Ref. Vol. V, Tab 29). Theinitial geologic assessment was primarily
based upon thedrilling program and field investigation that was conducted in the spring of
2002. Four coreholesweredrilled on-sitein April and May of 2002—seeMap 12. All four
holeswere continuoudly cored to adepth from 35.0to 74.5m. All but one of theholeswas
drilled to adepth below sealevel.

Field investigations were conducted with Dan Kontak, Ph.D., Regional Geologist with
theNSDNR, Mineralsand Energy Branch, the recognized expert on the North Mountain
Basalt, in December 2004 and May 2005 to supplement the geol ogi ¢ information obtained
fromthedrill holes. Dr. Kontak also examined, described, sampled, and tested the drill
core. The primary objectives of the fieldwork were to delineate the structure and the
stratigraphy of the upper and middle basalt flows and the contact between the units, and
to further describethe physical, chemical, and hydrogeol ogic characteristics of the upper
and middle basalt unit. Thirteen quarry operationsin Nova Scotiaand New Brunswick
were aso analyzed and/or inspected with NSDNR and NBDNR geology and quarry
expertsas part of thefield investigation.

Six additional holes were drilled in September of 2005 and completed as monitoring
wells—see Mineral Valuation & Capital Inc. “Geology and Groundwater A ssessment —
Whites Point Quarry Site”. December 2005. Ref. Voal. V, Tab 29. Themonitoring wells
weredrilled to depthsranging from 36.0to 79.0 m.
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Basalt bedrock samplesfrom core #1 were laboratory analyzed by PSC Analytical
Servicesfor potential acid rock drainage. Three rock samplesfrom depths of 5 m, 33
m, and 61 m were analyzed. Following are the analytical test resultsfor acid rock

drainage.
SAMPLE

Analyte Units | EQL | RWP-01-5 RWP-01-33 RWP-01-61
Sulphate Sul phur %(w) | 0.001 | 0.001 0.003 0.001
Sulphide Sulphur %(w) | 0.03 | nd nd nd
Max. Potentid Acidity | ppt 1.0 nd nd nd
NeutrdizationPotentid | ppt 1 26 25 24
Net Neut. Potential ppt 1. 26 25 24
Fizz Rating - None Moderate None
Leach, Aqueous Prep 001 | 51 51 51
PH Paste - 93 9.8 9.3
Sulphur Sub %(w) | 0.020 | 0.020 nd 0.020

. Theunitsfor Maximum Potential Acidity, Neutralization potential and Net
Neutralization Potential are : tonne CaCO, /1000 tonne.

. EQL = Estimated Quantitation Limit isthe minimum concentration that can be

reliably reported. Itisnot aregulatory limit.

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

Basalt bedrock samplesfrom core#1 werelaboratory analyzed by PSC Analytical Services
for baseline metals. Three rock samples from depths of 5 m, 33 m, and 61 m were

analyzed —seeAppendix 4 for analytical test resultsfor metalsin the bedrock.

TheDigby Neck regionislocated within the Northern Appal achian 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 alow
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earthquakerisk. Historically, earthquakesin the Digby Neck Region have beeninfrequent
and of small magnitude. The nearest zone of earthquake activity is across the Bay of
Fundy in the Passamaquoddy Bay region. The Oak Bay Faultisconsidered to bethesite
of theactivity 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 Canadafor evaluation against the 1995 National Building
Code of Canada. Resultsof thisassessment are contained in (Atlantic Marine Geological
Consulting Ltd. 2005, (Ref.Vol. 3, Tab 18).

9.1.2.2 Analyses

Thedrill dataand 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. The
upper flow unit (UFU) is auniform, hard, massive, vesicle free, medium dark gray to
black basalt. The unit attains amaximum thickness of approximately 76 m on the quarry
site. Itisvirtualy unweathered with vertical quartz veins observed in the upper third
portion of the unit. Some of these veins showed red iron oxidation and some contained
calcite. Minor vertical joints were occasionally observed in the basal portion of the
upper flow unit, which may indicate the presence of anarrow, possibly lenticular band of
columnar jointing. Thereis, however, virtualy no communi cation between thejointsduetothe
paucity of horizontal fracturesand/or the sealing of the original fractureswith secondary
minerdization. Theorientation, spacing, and sedling of thelimited fracturesin the basalt appear
to be random and hence unpredictable.

The top portion of the middle flow unit (MFU) was penetrated by core hole #1 and #2
and monitoring wells#1, #2, and #3. Inthe southern part of the project area, thetop part
of the MFU consists of amedium dark gray to dark gray, vesicular, amygdaloidal, zeolite
rich basalt with rust colored bands. The contact between the UFU and MFU isvirtually
indistingui shable on the northern part of the property because the vesicular, amygdal oidal
zoneisabsent or isolated. Unlikethe massive UFU, the vesicular, amygdaloidal, zeolite
rich upper part of the MFU isnot suitablefor the production of construction aggregate.

The outcrop of the contact between the UFU and MFU is located aong, or near, the
southeast flank of the North Mountain (see Figures 6A and 6B ). Consequently, the
bedrock in the valley along Highway #217 is composed of the middle and lower flow
units of the North Mountain Basalt. Unconsolidated, Quaternary aged glacial deposits
and colluviumthat rangein thicknessfrom 1mto over 50m purportedly overliethe bedrock
inthevalley along Highway #217.

On-gite, the North Mountain Basalt dips approximately 6 degrees to the northwest and
strikes northeast-southwest. Regional faulting isindicated on Map 5. No evidence of
unigue geological features or faulting was observed on, or near, the Whites Point Quarry
site.

BILCON

OF NOVA SCOTIA

AR 4
Al 9.1.2 Geology

Chapter 9.1 - Physical Environment & Impact Analysis- Page 20



W T g | T Ay ) ity

Vo g

s 009 nov

005°T* AEIS [BNIEA

D001 3[eas [rIuczLoh

V - ¥ uonoag £3ojoa3o0ipiy

______ oy PTG EARY 0 UO0[I] 1) paongid,|

- 1.11...1..
54 y
. v il
...r.\ mﬁ.ﬂ\ J?..f.l.\...l ﬂ.‘r
r %
\L\r: - i . :
....r ! = 1 | ..|.._.“.... e . e i e
WYy pavpaanep ySi weay - . .r\\ . ....\..u\\.u __ wgrg paa] aaey yiigg weapy
Keq s Aiepy 1wneg N i P P H Apunyg jo Leg
— . T o B - -
o . - b# 3|0y iog
- e 92 [P Junonuop
PRI SUON ATy 2Ty
Am
i 1# TP Junouopy
FERUGT MOl SRR = e—
REUO] MOl PPN = — 5
yup soig e (1 v 1P Suposuopy
hun mold speiy AW -
Wi Mo Y4N 14N T2 {FPRUUOTy NS0 ] aury Auadosy {urengy
S0 SR :

puaday

Page?21



v b ] Sy ey S el

19 aniyy

...L" ._.Iw,.l.n_” D0S'TT I[ES oIy

000011 2[eI5 muozoLy

Ly ooz

g - g uonoag £3oj0a801pdy

ok 7
o

R

ity PIRE EAGN] J0 U0O[I] 0] PRcpo,|

wyeg paa] s g ey (=== ---========ma
Kegp s Asepy 1neg N %

UPURIG II0p] J3ATY 2[0]

\

P\ TePaauIior

EOD MOL SITTHPDIN = § e

RERO] Mol sppeddn - ——
Huin) ol ey (LT
Bun soid s AW

17 Ampy
[, Ansauiog]

___._"._ru_u_!&::“_n
BIGEL JRIEM, - - -

puaday

wyrg Ay sy, g veapy
..hm.::m jo Aeg

c# T, Sunmmopy

£# [PA, Supmiuogy
s R TS

T# 210y 210g

£# 3101 as0g

Page 22



Whites Point Quarry and Marine Terminal
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Inreferring to the extensive outcrop of the upper flow unit of the North Mountain Basalt
at Whae Cove, gpproximately 4 km from the proposed quarry at Whites Point, the statement
wasmade“ The exceptionally massive and fresh nature of the UFU hereand itslocation
on high-tidewater level makesthisan excellent location for aggregate production and the
Whites Coveareajust to the north of hereisbeing examined for such purpose (as of spring
2005)” (Kontak et al 2005 Ref. 129, Page 112).

Additionally, physical and chemical laboratory testsindicate the proposed quarry site at
Whites Point contains a large reserve of high quality construction aggregate material.
The site containsin excess of 100 million tons of in-place stone which isideally suited
for quarrying and processing for the construction industry.

Sulphide sulphur was not detected at EQL 0.03 at various depths in core sample #1 nor
was maximum potential acidity detected in the samples analyzed. Further, net
neutralization potential at EQL 1. ranged from 24 — 26 ppt inthe samples. Acid datesare
not known to exist on the quarry property. Based on thisdataand research conducted by
NSDNR, acid production will not occur on the site during, or after, quarrying of basalt
rock.

As expected, the basalt parent material isrich iniron and aluminum asindicated 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—see Appendix 4. Iron and aluminum in combination with organic matter have
certain beneficial effects on soil structure and cation-exchange capacity (Hilchey 1969,
Ref. 121). Thus, itislikely that the release of the iron and aluminum during the rock
processing could benefit overall soil productivity when sediments are mixed with stripped,
stockpiled, and composted organic material and spread during the reclamation process
of thequarry site.

Quarrying of the upper flow unit and the related activities will not adversely impact the
bedrock stability, the thermal regime, or the infrastructure within and near the Whites
Point site. The evidenceto support thisconclusion comesfrom theinvestigation of local
and Provincial quarries, assessments of local infrastructure and construction projects
and the physical and chemical characterization of the surficial material and bedrock.

The upper flow unit is a uniform, hard, massive, stable basalt with an extremely high
compressive strength, whichisone of thereasonsit isan advantaged source of construction
aggregate. Bedding isabsent and fracturing is absent or, at most, moderately devel oped
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 isableto stand in steep cuts. The upper flow unit makes
agood quality foundation for heavy structures. Blasting will not reduce the stability of
the bedrock beyond the quarry face.

Quarrying and the related activities will not adversely impact the local infrastructure.
Thequarrying activitieswill belimited 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 activitieswill not contribute
tofrost heaving. Overal, quarrying will havelessof animpact onthelocal infrastructure
than theresidential, non-residential building (schools, factories, hospitals, etc.) and non-
building activities (roads, bridges, etc.) occurring in the area.

Concern about impacts on the thermal regimeistypically 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 minefires, etc.) inthe area, quarrying will not impact
apermafrost zone or thethermal regime.

9.1.2.3 Mitigation

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 then be processed
into a high quality, value added construction industry product. This natural geologic
resource will be irretrievably lost from the site. Site clearing or opening of new areas
within the quarry will proceed in a northerly and southerly direction from the Whites
CoveRoad. Approximately six acreswill be cleared each year with reclamation beginning
withinfiveyearsof operation. Thisprocedurewill maintain existing habitat until required
for quarrying and begin the reclamation of quarried areas concurrently with quarrying
and before exhaustion of the rock resources. Details of the reclamation procedure are
contained in paragraph 7.10.

No excavation is planned to be carried out below sealevel. Thefloor of the quarry will
not extend below the contact of the upper and middle flow units due to the marginal
quality of the rock in the middle flow unit. Upon completion of quarry operations, the
sitewill betotally reclaimed to enhance biological productivity and diversity aswell as
site graded for future development. During quarrying, the floor of the quarry will be
sloped toward the working face. Surface water will be retained in this area, and be
channeled to the sediment retention ponds.

9.1.2.4 Monitoring

Monitoring of surface water discharges, water quality inreceiving marine waters, noise
and vibration from blasting, general noise, ground water levels and quality, air borne
particulates, and selected biological parameters is proposed by Bilcon of Nova Scotia
Corporation. Details of specific monitoring procedures are presented in subsequent
environmental component sections of thisdocument.

9.1.2.5 Impact Satement
Basalt Rock

Quarrying will produce a site specific irretrievable loss of approximately 100 million
tons of naturally occurring basalt rock and would result in along term, insignificant
negative effect, of local scale.
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9.1.3 Hydrogeology

9.1.3.1 Research

Non-intrusvehydrogeological investigationsincluding literatureresearch of theregionand of
the site and immediate area were conducted during September 5 — 10, 2002 by Jacques
Whitford Environment Ltd. —seeHogg, Dwayne, M.Sc. PEng. and MacFarlane, David M.Sc.
P. Geo. “Preliminary Hydrogeol ogical A ssessment, Proposed Quarry, Whites Cove, Digby
Neck, NovaScotia’ December 2002 (Ref. Vol V, Tab28). TheNorth Mountain Basaltis
agroundwater aquifer on Digby Neck and thefollowing research focuses on the hydraulic
propertiesof the aquifer, ground water quantity, and ground water quality.

Regional hydraulic properties of the aquifer are based on hydraulic testing datafrom the
Nova Scotia Department of Environment and L abour pumping test inventory for the Digby
area. Based on ten pumping testsin basalt between Halls Harbour and Digby Neck, the
basalt aquifer has an apparent transmissivity of 0.27 to 78.8 m?/d, with ageometric mean
of 5.75 m?/d. Hydraulic testing suggests a safe sustainable well yield of 1.3 imperial
galons per minute (igpm) to 94 ipgm with a geometric mean of 14.4 ipgm for wells
ranging in depth from 22.9mto 141.7m for amean depth of 71.6m.

Review of 32 available well logs, primarily for domestic demand and excluding deep
wells (greater than 120m) for fish plantsinthe Mink Cove and Little River areaindicates
apoor correlation between well depth and yield (R=0.11). In thisareathe higher yield
wells are between depths of 25m to 30m and 50m to 55m with amean well yield of 37 L/
min (8.2gpm). Also, review of 72 well logs over a larger area from Lake Midway to
Tiddville indicates a similar poor correlation (R=0.24). Again the higher yield wells
occur between depths of 25m to 30m and 50m to 55m. Yieldsincrease significantly at
depths exceeding 107m upon penetration of the underlying Blomidon Shale Unit.

More specifically, the Nova Scotia Department of Environment and L abour well records
for drilled water wells located within and between the communities of Little River and
Mink Cove were reviewed. Information on 47 drilled water wells is recorded for this
area. Well depths range from 18 to 277 m with a median depth of 55 m. Well yield
ranged from 0.2 igpm to 65 igpm with amedian yield of 7 igpm. It should be noted that
these are not all inclusive of residential water sources for this area and many shallow
wells or unrecorded drilled wells probably exist.

On-sitewater samples and water measurementswere attempted in the four existing bore
holes—see Map 12. Three of the four bore holes apparently had been vandalized and
obstructions prevented access to the full depth of the holes. Only bore hole#1 could be
made accessible to measure the depth to the existing water table. The measured depthto
water in bore hole#1 was53.0 m, inferring an existing ground water elevation of 35.9m.
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Water samples were taken from bore hole #1. Samples were collected in |aboratory
furnished bottles and analyzed for general chemistry and trace metalsby PSC Analytical
ServicesLtd. Analytical resultsare contained in Appendix 45.

Subsequent to theinitial preliminary hydrogeol ogical investigations (Jacques Whitford
Environmental Ltd. 2002, Ref. Vol V, Tab 28 ), comprehensive field investigations of
thelocal geology and hydrogeol ogy of the Whites Point sitewere conducted —seeMinerd
Valuation & Capital Inc. “Geology and Groundwater A ssessment —\Whites Point Quarry
Site”. December 2005 Ref. Vol V, Tab 29. Thisinvestigation included:

. Thedrilling and analysis of six groundwater monitoring wells

. Surveying the location of domestic and industrial well locations adjacent to the
quarry property

. Consultation with provincial mining and hydrogeol ogy experts

. Inspection and/or analysis of thirteen quarry operationsin Nova Scotiaand New
Brunswick

Six monitoring wells were drilled in September 2005 — see Map 12. The wells were
drilled to determine if the quarry operation will affect groundwater quantity or quality
and to acquire additional data on groundwater chemistry, the water table, local aquifer
characteristics, etc. Two monitoring wellsweredrilled in the midst of the neighbouring
residential wellsto directly monitor any effect of the quarry or other adjacent industrial
water use on the local groundwater supply. Step down “air blow” tests and recharge
tests were conducted to estimate the yield of the hydrostratigraphic units, the aquifer
characteristics, etc. A program to routinely measure and record water levels and
preci pitation wasimplemented.

In anticipation of conducting apre-blast survey asrequired by the Nova Scotia Department
of Environment and Labour’s* Procedurefor Conducting aPre-Blast Survey”, November
1993, domestic and industrial wells adjacent to the quarry property were located.
Horizontal coordinates and vertical elevations for 24 active wells were recorded.

Prior to thissurvey, Bilcon of Nova Scotia Corporation sent aletter to adjacent property
owners requesting permission to do thiswork. All but one property owner agreed to the
survey. The survey was conducted by a licensed Nova Scotia land surveyor and the
wellswerelocated with the hel p of the property owners. Twenty-four wellswerelocated,
17 drilled wells and 7 dug wells.
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9.1.3.2 Analyses

Using the above research dataand relevant data contai ned in the previous Geol ogy section,
some comments can be made concerning potential influences the proposed quarry may
have on surrounding residential water supplies. As previously stated, a local ground
water source occursin the basalt aquifer continuously along Digby Neck. However as
previously stated, a poor correlation exists between recorded well depths and yield in
theimmediate area. Most of the original fracture permeability of the basalt has been|ost
due to secondary mineralization. Groundwater flow occurs primarily along horizontal
discontinuities between lavaflowswith very limited flow along vertical discontinuities.
The columnar joints transmit minimal, if any, amounts of groundwater. Asaresult, the
massive upper and lower flow units are relatively tight. Groundwater flows mainly
through the horizontal to sub-horizontal fractureslocated along contacts between flows
inthemiddleunit. Ingeneral, the highest well yieldsare expected from the middieflow
zone and poor well yields are expected in the upper and lower flow units.

Water table data was obtained from the existing core holes, the six monitoring wells and
neighbouring wells. Theground water regime and the hydrostratigraphic unitsare shown
on Figures 6A and 6B. The two cross-sections - see Map 12 - depict a “snapshot” of
the water table, the hydraulic gradient etc. in the fall of 2005. The data show that the
local water table mimicsthetopography anditisat or near the surfaceinthevalley along
Highway #217 and deep bel ow the surface under the North Mountain.

The seventeen drilled wellsin the surrounding area of the proposed quarry are compl eted
indifferent hydrostratigraphic unitsthan the quarry —seeMap 2. Quarryingwill occur in
the upper flow unit of the North Mountain Basalt, whereasthe neighbouring drilled wells
are constructed in the middle or lower flow units of the North Mountain Basalt, or in the
deeper Blomidon Formation. Five (Nos. 1, 8, 13, 16, and 19) of the seventeen drilled
wells in this area have records. Yields from these wells ranged from 1.2 to 10 gpm.
Since only five of the wells have records, other residences are expected to be served
with either pre-1965 drilled wells, non-registered wells, dug wells, or springs.

It was concluded that “ The Whites Point quarry will not adversely impact the quantity or
quality of the groundwater supply or thelocal wells’ (Mineral Valuation & Capital Inc.
2005). Thisconclusionisbased on analysisof thelocal geology, thelocal hydrogeol ogy,
the monitoring well data, the quarry’ s operating parameters and rel evant case studies and
quarry investigations. The salient evidence isasfollows:

. Quarrying and local water production will occur in different geologic horizons
or hydrostratigraphic units. Quarrying will take placein the upper unit of the
North Mountain Basalt, whereas the neighbouring drilled wellsare completed in
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themiddle unit of the North Mountain Basalt, thelower unit of the North Mountain
Basalt, and the Blomidon Formation. The neighbouring dug wells appear to be
completed in unconsolidated glacial and colluvial deposits.

. The neighbouring domestic and industrial wellsare located hydraulically down-
gradient of the quarry and/or on opposite sides of the groundwater dividethat is
near the crest of the North Mountain. Therecharge and discharge areasfor the
quarry and the neighbouring wells are also located in different watersheds on
opposite sides of the divide. Therecharge areafor the neighbouring wellsisin
thevalley not the quarry area. Consequently, the quarry will not adversely impact
therelevant rechargeregime.

. Quarrying will be carried out 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 anon-consumptive use because none of the water that entersthe relevant
watershed will leave the watershed as aresult of the proposed activity.

. Blasting will not impact the groundwater supply. Agenciessuch astheU.S.
Bureau of Mines, the M ontanaBureau of Mines& Geology, etc. have done studies
to evaluate the effects of blasting on groundwater supplies and wells. These
studies haveinvestigated, among other things, theissues 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 aresult of
blasting in comparable mines.

. Analysisof coreholeNo. 1 —seeAppendix 43 and groundwater samplesindicates
that the chemistry of the basalt, the groundwater, and the surface water isexcellent.
The basalt will provide an electrochemically neutral, naturally soft, low total
dissolved solids, cal cium-magnesium bicarbonate groundwater of very good
chemical quality. All parameters except occasional manganese can be expected
to meet the“ Guidelinesfor Canadian Drinking Water Quality” (2001).

. Construction aggregate operations have been used to enhancerechargeviaartificial
surfacerecharge. Quarrying at Whites Point may enhancethelocal groundwater
regime by increasing stormwater retention and aquifer recharge.

. The quarry will not cause saltwater intrusion. Quarrying will occur well above
sealevel and the freshwater-saltwater interface. No quarry pumping will take
place. Construction aggregate mines have been used in coastal areasto prevent
saltwater intrusion. The quarry could be part of along term, comprehensive
strategy to protect thelocal water supply from the seawater intrusion that could
result from the unregul ated pumping from the deep industrial wellsin the area.
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9.1.3.3 Mitigation

Due to the lack of water well data for residential wells in the immediate area of the
guarry, a pre-quarrying survey of water quality of neighbouring propertiesis proposed
by Bilcon of Nova Scotia Corporation. The survey would be done in consultation with
the Nova Scotia Department of Environment and Labour according to their guidelines
“Procedure for Conducting a Pre-Blast Survey” November 1993, to establish baseline
water quality data. Thiswould include analysis of bacteriology, general chemistry, and
trace metals. Six new ground water wells have been drilled — see Map 12, and these
together with the four existing bore holes will be used to monitor water table levels as
quarrying proceeds. In any event, Bilcon of Nova Scotia Corporation will replace, at
their expense, any existing water supply, identified aslost or damaged asaresult of their
guarrying operation.

9.1.3.4 Monitoring
An on-sitegroundwater monitoring program was sel ected based on thefollowing rationale:

. On-site and adjacent property groundwater datais essential for establishment of
reliable, pre-project baseline conditions of groundwater quantity and quality.

. On-site and off-site monitoring will ensure and further demonstrate that there
will beno diminutioningroundwater quantity or quality.

A comprehensive groundwater monitoring program was initiated in the fall of 2005 in
accordancewith the recommendationsof Provincial experts. The design and construction
of six monitoring wellswill alow implementation of amulti-level monitoring program
from discreet depths and geologic horizons. The objectives of the monitoring program
areto:

. Demonstrate that the quarry project will not diminish the quality or quantity of the
neighbouring groundwater supply.

. Acquire additional data on groundwater chemistry, the water table, thelocal
aquifer characteristics etc.

. Addressthe groundwater issues raised by the neighbours and educate the public
about the nature of thelocal groundwater supply, well design, well maintenance
efc.

. Provide afailsafe, early detection system should groundwater issues arise that

arenot related to Bilcon’s quarrying activities.
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Precipitation measurements are being recorded concurrently with water level
measurements.

Pump or aquifer testing isnot proposed as part of the monitoring program since quarrying
will belimited to the upper flow unit. Thisflow unitis tight and it isdeemed impractical
and unnecessary to pump test a unit that yields less than 1 imperial gallon per day. As
well, Bilconwill be*dry mining” above the natural water table. Pump tests could be
conducted at wellsdrilled into the middle flow unit. However, quarrying will not occur
in, or impact, thisunit.

Water quality monitoring will be performed by Bilcon of Nova Scotia Corporation on an
annual basisfor bacteriology, general chemistry, and trace metals. Summary reports of
groundwater levelsand water quality will be provided to the Nova Scotia Department of
Environment and Labour monthly during operation of the quarry.

Public participation is proposed to continue during quarry construction and operation.
Bilcon of Nova Scotia Corporation intends to re-establish the Community Liaison
Committee (CLC) that was established as a result of the permitting of the 4 hectare
guarry at the Whites Point site in 2002. In this regard, two neighbours with wells,
adjacent to the quarry property will be invited to participate on this committee and be
involved with the water well monitoring program.

9.1.3.5 Impact Satements
Residential Water Well Quantity and Quality

Well water quantity and quality in neighbouring, existing wellswill not be affected sincethe
location of thewellsoccur in different geol ogic horizonsor hydrostati graphic unitsthan those
being quarried; theexistingwellsarelocated hydraulically down gradient of the quarry and/or
on opposite sidesof thegroundwater divide; quarrying will be carried out abovethe natural
water tablewith no groundwater withdrawa or drawdown; and blasting at comparablequarries
indicatesno changein groundwater quantity or quaity; thusresultinginalongterm, neutral
(no) effect, of local scale.
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9.1.4 Surficial Geology and Soils
9.1.4.1 Research

Thesurficial geology of Digby Neck isshownonMap 8. Theglacia deposit overburden
along Digby Neck is mapped asthe Basalt Till Facies of the Beaver River Till Unit ( Stea
1992, Ref. 169). The Basalt Till Facies consists of yellowish grey, loose, sandy tillswith
many boulders, sand rimsaround clastsand inclusion of older tills. The Beaver River Till
isgenerally thin (1 —10 m thick) and mantled over bedrock topography.

Geochemistry of the Beaver River Till-Basalt Till Facies is contained in Table SG-1.
The closest samples 341A and 342A are located near West Mink Cove and Whale Cove
respectively. Chemical analysis of these samples are contained in Table SG - 2.
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TableSG -1
Glacial Geology —Geochemical Summary Statistics
Beaver River Till — Basalt Till Facies
N=5
Mean Range
Element Standard Deriviation (95th percentile)
.16 .10 - .30
Cd .09 .30
31 .05 - .70
Ag 26 72
cu 131 80 - 218
54 218
10 4-15
Pb 4 22
Zn 53 40 - 70
11 71
. 24 17 - 37
NI 8 37
22 14 - 36
co 8 37
3 2-4
Mo 7 5
2.3 16-3.1
U e 3.6
10 1-20
Sn 7 24
5 1-20
W 8 22
10 3-16
As 5 47

Source:Province of Nova Scotia - Department of Mines and Energy, 1982

Note: N = number of samples
All valuesin ppm

A
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Table SG - 2
Glacia Geology — Geochemical Analysis
Beaver River Till — Basalt Till Facies
Element Sample No. 341A Sample No. 342A
Cd 10 <2.0
Ag .70 40
Cu 80 107
Ni 20 37
Pb 15 4
Zn 52 70
Co 19 36
Fe% 3.75 5.50
Mn 1000 1000
Ca 3800 12800
Mg 14800 40000
Mo 3 2
U 2.80 1.60
As 16 3
Sn 10 20
W <2 <2
Depth (m) 1.0 1.0

Source: Province of Nova Scotia — Department of Mines and Energy, 1982

Note: All valuesin ppm except Fe%

A
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The entire 380 acre quarry siteis comprised of the Rossway Series of soils-seeMap 9.
Rossway soils occupy 36,474 acres in Digby County which is 5.4% of the total area of
Digby County. The parent material of these soils is a yellowish brown cobbly sandy
loam till derived from basalt that is thin and stony. The subsoil is a dark yellowish
brown sandy loam and the surface soil is dark grayish brown sandy loam. The soilsare
stony and well drained with internal drainage mediumto rapid. Limiting factorsfroman
agriculture standpoint include extreme stoniness, rock outcrops, and agenerally shallow
soil occurring on 16% to 30% slopes. Rossway soilsin Digby County are chiefly forested
and where the soils are thin, as on the site under study, vegetation is stunted.

Site specific soil samples were taken on May 22, 2002 for analysis regarding site
reclamation requirements and again on June 4, 2002 for analysis regarding available
metals and BTEX/TPH MUST — Hydrocarbons for baseline data.  The sampling site
location (S.W.P. 1) isshown on Map 12 and analytical data contained in Appendix 38.

In the spring of 2003, asediment retention pond was constructed to collect surface water
runoff and sedimentsfrom afour hectare quarry site. Part of the four hectare quarry site
was subsequently cleared of vegetation and grubbed. On July 14, 2005 asediment sample
was taken by Michael Brylinsky, PhD at sediment sample site 7 as shown on Map 13.
The objective of this particular sample was to document any sediment contamination
levels, sediment carbon content, and sediment particle size from the land disturbance
caused by the grubbing of thefour hectare quarry site.

9.1.4.2 Analyses

On-site soil anaysiswas conducted to determine baseline pH, nutrient levels, and minerals
available in relation to site reclamation requirements. Prior to quarrying, the usable
organic and soil layerswill be removed and stockpiled for future reclamation use. Also,
sediment accumulation from the on-site sediment retention ponds and from the high rate
thickener will berecycled as part of the reclamation process. Dyked, stockpile areasare
proposed for organic material and sediment disposal. Each area is approximately 30
acres, and is located on recently clear cut portions of the quarry site — see Plan OP-1
Dykes will contain the wet sediment materials until dry enough to be mixed with the
organic material for sitereclamation. Likewise, the organic disposal areawill be dyked
to contain any runoff from thisdisposal area. Spreading and grading of these soil sources
over the quarry floor and bencheswill be carried out and lime and fertilizer incorporated
into the soil, based on the soil test results.

The soil tests taken indicate low pH levels (5.5), relatively high organic matter (18%),
very low phosphorus, medium potassium, very low calcium, and high magnesium. After
incorporation of the required soil amendments, hydro-seeding and selected planting/
reforestation will be conducted. Due to the thin mantle of till overlying bedrock on the
site, the occurrence of land dlides, slumping, creep, mudflows, or debris flow is highly
unlikely.
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The sediment sampl e taken from the existing sediment retention pond on thefour hectare
guarry sitewas analyzed by Maxxam AnalyticsInc. —see Appendix 36.

Particle size composition for this sample was documented as 50% sand, 36% silt, 14%
clay, and 0% gravel. Polychlorinated biphenyl (PCBs), polyaromatic hydrocarbons
(PAHSs) and organochl orinated pesticideswere not detected at 0.01 concentration, detection
level. Also, this sample was analyzed for levels of metals (cadmium, copper, lead,
mercury and zinc). Levelsof metalswere compared to the Canadian Council of Ministers
of the Environment (CCME) 1999 interim freshwater sediment quality guidelines.

All metals except copper were below the interim sediment quality guidelines (1SQG)
and the probabl e effectslevel (PEL). Copper levelswere 52 mg/kg whichisgreater than
the |SQG level of 35.7 mg/kg* but lessthan the PEL of 197 mg/kg. Thislevel of copper
istypical for thisareaand similar to the background geochemical analysis of the Beaver
River Till (see Table SG-2) which rangesfrom 80 to 107 mg/kg at sample sites at nearby
Whale Cove and West Mink Cove.

Also, copper levelstaken at various depths in the bedrock indicated background levels
ranging from 27 to 170 mg/kg at the estimated quantitation limit (EQL) of 2 mg/kg.

In summary, PCBs, PAHS, and organochlorinated pesticides were not detected in the
sediment pond sample. The only metal to exceed the |SQG was copper which has high
naturally high levelsinthisregion (Province of Nova Scotia— Department of Minesand
Energy, 1982 Ref. 157).

The* Canadian Soil Quality Guidelinesfor the Protection of Environmental and Human
Health—1999 (Ref. 41 ), presentsguidelines specifically for protection of the ecological
receptors in the environment and for the protection of human health associated with
identified land uses. These guidelinelevelsareintended to provide ahealthy, functioning
ecosystem capabl e of sustaining the current and likely future uses of the site by ecological
receptors that sustain normal activities on four categories of land uses (agriculture,
residential/parkland, commercial, and industrial). Soil quality, relative to human health,
will be presented in a subsequent section of this document.

9.1.4.3 Mitigation

Theincremental reclamation procedure planned for the quarry operation will minimize
the exposed land susceptible to erosion. Much of the site will remain undisturbed for
many years. By beginning reclamation after only approximately five yearsof operation,
the land area susceptible to erosion will be reduced. Also, recycling of soilsfor usein
the site’sreclamation process, incrementally, as the quarry operation proceeds, will use
theexisting resource. The addition of organic compost and other amendmentswill produce
ahealthier soil regime than previously existed and in turn support healthier vegetation.
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9.1.4.4 Monitoring

Sail tests indicate additives are needed for a healthy soil regime. After spreading and
grading of existing soil resources, soil testswill again be taken on the specific soilsto be
reclaimed. Amendmentswill be added to meet soil pH and fertility requirementsand to
ensure soil quality guidelinesfor the protection of environmental and human health for
the particular land use are met.

9.1.4.5 Impact Statement
Soil Resource
Recycling of the existing soil resource and adding required soil nutrients necessary for a

healthy soil regime will result in a long term, insignificant positive effect, of local
scale.

BILCON

OF NOVA SCOTIA

IR
L 9.1.4 Surficial Geology and Soils

Chapter 9.1 - Physical Environment & Impact Analysis- Page 37




Whites Point Quarry and Marine Terminal
Environmental | mpact Statement

9.1.5 LittleRiver Water shed
9.1.5.1 Research

TheWhites Point Quarry property islocated primarily withinthe Bay of Fundy watershed
which stretchesfrom East Ferry to beyond Sandy Cove. Twenty-one acresof the proposed
380 acre quarry, located in the southeast corner of the property, lie in the Little River
watershed. The Little River watershed has two main branches — one to the south of the
Little River estuary and one to the north of the Little River estuary. The south branch
watershed comprises approximately 2,600 acres from Harris Lake to the head of the
Little river estuary and the north branch watershed comprises approximately 415 acres
from the head of the Little River estuary to the watershed divide. The Little River
watershed comprises approximately 3,015 acres.

Land use in the Little River watershed is mainly residential. The highest density of
residential devel opment isinthe community of Little River (but thereare other resource
industry land uses such as agriculture, forestry, and thefishery). TheL.ittle River watershed
is interspersed with lakes and wetlands as shown on Map 14. Severa “important
freshwater wetlands’ are designated by the Nova Scotia Department of Natural resourcesin
their WetlandsAtlasin the south portion of the Little River watershed asshownonMap 15.
Thesefreshwater wetlands provideimportant habitat for wildlife, act asflood controls, protect
subsurfacewater resources, removewater pollutants, control erosion and providerecreationd,
educational and scientific opportunities. ThewetlandsintheLittle River watershed are scored
from 65—79.5, out of ascoring range of 37— 108, asto their valueto wildlife by theNova
Scotia Department of Natural Resources.

Records of endangered plant species, (personal comm. R. Newell), exist for the south
portion of the Little River watershed.

Guem peckii — Eastern Mountain Avensisadigjunct plant speciesfound at only six sites
inDigby Neck and Brier Island. Itislisted asendangered by the Committee on the Status
of Endangered Wildlifein Canada (COSEWIC) and as endangered in 2000 asawildlife
species protected under the Endangered Species Act in Nova Scotia. One of the six
recordsis from the Harris Lake area, all other records are from Brier Island. Lophiola
aurea— Golden Crestislisted asthreatened by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) in May 2000. This plant is found in the Little River
watershed in the Tiddville area at aformer mine site.

Both plants are wetland plants and both are recorded from the southern portion of the
Little River watershed before it flows into the Little River estuary and then into Saint
Mary’sBay.
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9.1.5.2 Analysis

Land use proposed in the twenty-one acre parcel of quarry land lying in the Little River
watershed includesthe quarry compound area (5 acres) and environmental preservation
lands (16 acres). The quarry compound areawill contain an office, shop, fuel storage,
equipment parking, roads, domestic water supply, on-site sewage disposal, and landscaped
areas. Surface water drainage from the compound area will be directed toward the
activequarry areaand away fromtheLittle River watershed. Thisrunoff will be channeled
into the sediment ponds and constructed wetlands before ultimately entering the Bay of
Fundy. Thus, the only surface runoff contributed from thisareawill befrom theforested,
environmental preservation lands. Further, this contribution of surface runoff will be to
the north branch of the Little River, avoiding the more sensitive south branch wetlands
with endangered and threatened plant species. A typical section of thisareathrough the
Bay of Fundy, Little River and Saint Marys Bay watershedsisshownonFigure?7.

Small, isolated wetlands exist in the environmental preservation lands proposed adjacent
to thecompound area. These wetlands have been created in depressionsin the surface of
the basalt bedrock and due to the massive, vesicle free make-up of the basalt, minimal
infiltration of surface water into the ground water regime is evident. Also, since the
contact zone of the upper North Mountain Basalt flow and the middle flow will not be
penetrated during quarrying, loss of ground water to the north branch of the Little River
through this contact zoneisunlikely.

9.1.5.3 Mitigation

A minimum 30 m wide environmental preservation zoneis proposed around the perimeter
of the quarry property. Asamitigation measure, this preservation zone has been expanded
toincludeal quarry lands contributing surface water runoff to the adjacent Little River
watershed. Theremaining lands presently within the Little River watershed proposed for
the compound area, will be graded to drain toward the quarry property. Consequently,
only surface water runoff from forested and wetlandswill flow toward the north branch
of theLittleRiver.

Dueto the massive, vesicle free make-up of the upper flow unit of the basalt bedrock, no
transmission of ground water was evident upon examination of the cores (personnel
comm. J. Lizak). Thus no transmission or loss of ground water from the Little River
watershed is expected during quarrying and no further mitigation is proposed.
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9.1.5.4 Monitoring

Periodic inspection and maintenance of grading and drainage structuresin the compound
area by Bilcon of Nova Scotia Corporation will be carried out to ensure that surface
water flow from the compound areaistoward the quarry property and the environmental
control structures (constructed wetlands and sediment ponds). Monitoring of surface
water flow from the environmental preservation zone proposed for quarry landsin the
Little River watershed is not proposed.

Wells were drilled in October 2005 for ground water quality and quantity monitoring
along the east property line of the quarry and east of the groundwater divide. These
monitoring wellswill provide data on the ground water resource near the ground water
divide of the quarry lands and the Little River watershed.

9.1.5.5 Impact Satement
Little River Watershed

Since only surface water runoff from 16 acres of forested and wetlands from the quarry
property will enter the north portion of the Little River watershed and sensitive wetlands
and endangered/threatened plant species are not reported to be present in the north portion
of the Little River watershed, and no loss of ground water from the Little River watershed
in the direction of the quarry is expected, thiswould result in along term, neutral (no)
effect, of regional scale.
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9.1.6 On-site Surface Water Drainage
9.1.6.1 Research

Surface water drainage flows are intermittent on the Whites Point quarry site. On-site
observationsby David W. Kern, B.Sc., indicated several of the watercourses or drainage
ways had no flow of water evident during the latter part of August 2002. This was
especialy evident in the drainage ways entering the coastal bog. Other water courses
near the north and south property lineswerebarely flowing at thistimein August. During
periods of heavier rainfal, such asin the spring and fall, moderate flows were observed
in the more defined watercourses.

Subsequent to the 2002 investigations, on-site review of the two watercourses entering
the coastal bog was conducted by David W. Kern, BSc and Michael Brylinsky, PhD on
July 14, 2005. Theflow inthese watercourseswas not adequate for flow measurements.
Barely atrickle of water flow was evident in both water courses.

Water quality background sampleswere taken at six locations by David W. Kern, B.Sc.
during spring and early summer of 2002 in areas where surface water runoff entersthe
intertidal zone of the Bay of Fundy. Thelocation of the water sample sitesare shown on
Map 12 and asummary of water dataanalysisisin Appendix 45.

In accordance with the terms and conditions of the four hectare quarry permit, weekly
water quality monitoring was conducted for Total Suspended Solids(TSS) and pH inthe
spring of 2003. Sample station WWP-2 was used to monitor surface water dischargesfrom
thequarry operationinto the Bay of Fundy. Background water sampleswereasotakeninthe
watershed up slopefromthefour hectare quarry at station WWP-8, seeM ap 13. Water data
analysisfor 2003 iscontained in Appendix 45.
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View of the 4 Hectare Quarry - Photo by David W. Kern

e P e
g R T [

Sedimentation Pond Looking Toward the Bay of Fundy - Photo by David W. Kern

BILCON %

OF NOVA SCOTIA

Chapter 9.1 - Physical Environment & Impact Analysis- Page43



Whites Point Quarry and Marine Terminal
Environmental | mpact Statement

9.1.6.2 Analysis

Sinceformer sealevels on the site were as high as the 45 m land elevation, fine grained
siltsand clayshave already been removed from the site during regression and transgression
associated with past sealevel changes. Large areas of the site have a thin overburden
and bedrock exposure resulting in minimal amounts of surficial materials having to be
removed and redistributed. Also, those materials requiring excavation are mostly well-
sorted clean sands and gravels without a fine- grained silt and clay component. This
overburden characteristic considerably reduces the potential quantity of fine-grained
particul ates that could be produced during construction and operation.

One of the most critical physical water quality parameters in fresh water and marine
environmentsis the presence of Total Suspended Solids (TSS). Unacceptable levels of
TSSin the water can cause adverse effects on fish, marine mammals, and general fish
habitat. Analysisof water samples taken in 2002 from the watercourses/drainage ways
entering the Bay of Fundy indicated background levelsof TSSin arange of none detected
to4.0mg/l. Low levelsof sediment transport such asthese are common from thin soiled,
predominately rocky slopeswith the underlying bedrock characteristic of thissite.

Monitoring of water quality from the clearing and grubbing operation on thefour hectare
quarry site located within the proposed Whites Point Quarry was conducted. Work
commenced on thefour hectare quarry in the spring of 2003. Monitoring, asrequiredin
the approval document, was conducted on a weekly frequency at station WWP — 2 for
Total Suspended Solids(TSS) and pH, - SeeAppendix 45 . All TSSand pH dataarewell
withinthelimitsset forth inthefour hectare quarry approva document. It should benoted that
the sampl estaken during the spring of 2003 weretaken during construction of the sediment
retention pond, associated dykes, and clearing and grubbing of thefour hectaresite. Heavy
rain eventsal so occurred during thistime period.

The permit for construction and operation of the four hectare quarry required that TSS
not exceed 50 mg/L per grab sample or amonthly mean of 25 mg/L. Graph WW P-2003-
A and Graph WW P-2003-B display the maximum TSSrecorded per grab sample (50mg/
L) and maximum monthly mean (25mg/L) respectively.
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Comparison of TSSat WWP-2 (quarry discharge point into the Bay of Fundy) and WWP-
8 (background watershed) are presented bel ow.

WWP-2 WWP-8
July 23, 2003 14.2mg/L 27.5mg/L
August 14, 2003 7.5mg/L not detected @EQL 0.5
October 29, 2003 3.5mg/L 55mg/L
November 26, 2003 not detected @EQL 0.5 3.2mg/L
December 24, 2003 not detected @EQL 0.5 not detected @EQL 0.5

Theseresultsindicatethat inal but oneinstance, TSSwasequal to or lessthan background,
at the point of discharge from the four hectare site. Also, TSS and pH werewell within
thelimits set forth in the terms and conditions of the permit.

Sediment samples were taken from the bottom of tide pools within a potential area of
influence of thefour hectare quarry and from tide poolsremote from the quarry operation
for comparison — see Map 13. Six tide pools, above and below ordinary high tide,
indicate no appreciable difference in organic and inorganic composition of bottom
sediments. Thismonitoring of tide pool sedimentsindicatesthat there has been little, if
any, export of sediments into tide pools in proximity to the four hectare quarry, - see
Brylinsky, Michael. “ Results of a Suspended Solids Survey at the Whites Point Quarry,
Little River, Digby County, Nova Scotia’. June 2003. (Ref. Vol 11, Tab 12). A similar
erosion/sediment control plan, as successfully implemented for the four hectare quarry,
isproposed for the Whites Point Quarry operation.

9.1.6.3 Mitigation

Thequarrying of basalt rock will alter the existing topography of the siteand itsdrainage
patterns. A schematic section of the resultant quarry isshown on Figure5 containedin
the Reclamation Section. The quarry floor during quarry operation, will be back sloped
toward the working face to direct surface runoff away from the receiving waters of the
Bay of Fundy. Natural surface runoff from the mountain sidewill beinterrupted near the
quarry face and diverted at this point into controlled drainage ways and into the
environmental control areas such as sediment retention ponds and constructed wetlands,
before entering the receiving waters of the Bay. Asthe quarry operations proceed in a
northerly direction, appropriate flows into the coastal bog will be maintained from the
diverted water courses. Even though no rare plants or animal species at risk were
identified in the bog itself, it wasidentified as an area of diverse habitat within the site,
unusual on alocal basis, and it is part of the proposed environmental preservation zone.
Inthisregard, itisproposed to maintain its existing natural habitat requirements such as
anintermittent surfacewater flow through the bog.
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Maintaining the appropriate surface water flow into the coastal bog preservation area
will be accomplished by diverting runoff from the quarry floor to the sediment retention
ponds, through a constructed wetland, and then to the head of the bog. This bog has
functioned asanaturad filter for upland surface water runoff for years. Thus, the objective
isto maintain thisnatural filtering system for runoff before entering the marine environments
of theBay. All water from theworking areaof the quarry will enter the sediment retention
ponds before flowing into the bog area or being discharged into the constructed wetland
and then into the Bay. Thiswill maximize the retention time of any suspended solids
before entering marinewaters. It should be noted that the background TSSin themarine
waters ranged from 9.6 mg/l to 19.2 mg/l — See Appendix 43.

9.1.6.4 Monitoring

Water quality monitoring of al outflowsfrom sediment retention pondswill be conducted
weekly for Total Suspended Solids (TSS) and pH and monthly for general chemistry.
TSSwill be maintained at lessthan 50 mg/l per grab sampleor 25 mg/l monthly arithmetic
mean while pH will be maintained within a range of 5 — 9 per grab sample or 6 — 9
monthly arithmetic mean at the sediment pond outlet. These TSSand pH limitscorrespond
with those contained inthe permit for thefour hectare quarry onthissite. Thefrequency
of monitoring will be weekly for TSS and pH and a monthly summary of resultswill be
prepared by Bilcon of Nova Scotia Corporation and be available to regulatory agencies.

9.1.6.5 Impact Satements
Wetlands

Given the inclusion of the coastal bog in the environmental preservation zone and the
maintenance of surface water flows to the coastal bog during quarry operations, the
effect on this natural wetland would result in along term, neutral (no) effect, of local
scale.

Surface Water Quality

By constructing controlled drainage ways, sediment retention ponds, constructed wetlands,
and maintaining a perimeter environmental preservation zone, the effect on receiving
marine waters of the Bay of Fundy and adjacent watersheds from quarry runoff would
result in along term, neutral (no) effect, of local scale.
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9.1.7 Physical Oceanography
9.1.7.1 Research

Bathymetry

Genera bathymetry of the outer Bay of Fundy is shown on Nautical Chart 4011 —
Approachesto Bay of Fundy. Water depthsrangefrom over 100 min partsof theinbound/
outbound shipping lanes to 16 m below chart datum at the proposed marine terminal.
Regional bathymetry in the area extending southwest from Sandy Cove was mapped by
the Geological Survey of Canada (Atlantic) using multibeam bathymetry imagery.

Loca bathymetry in the area of the proposed marine termina was mapped in 2002
(Canadian Seabed Research Ltd. 2002, Appendix 23) when an area 800 m along the
coast at Whites Cove/Whites Point by 500 m seaward was mapped. Soundings were
recorded continuously along survey linesusing aKnudsen 320M (200kHz) echosounder.
Bathymetric contours were then plotted at one m intervals. The regional multibeam
bathymetry and loca bathymetry were georeferencedin 2005 (XY Geolnformatics Services
2005, Ref. Vol.V, Tab 26). Thegeneral bathymetry of the Bay isshownonMap 4 and
the detailed bathymetry of the marineterminal areaisshownonFigure2.

The shoreline of the proposed Whites Point quarry is dominated by exposed basalt rock
which extends into the intertidal and sublittoral zones of the Bay of Fundy. Surficia
geology of the nearshore at Whites PointisshownonM ap 19B. Transectsintheintertidal
zone were conducted in 2002 (Brylinsky 2002, Ref. Vol. 11, Tab 10).

The 30 —year (1971 —2000) frequency of presence of seaicein the Bay of Fundy is0%
( Environment Canada 2004, Ref. 59). However, seaiceinthe Bay of Fundy areahasnot
been reported consistently in the period 1971 — 2000. Consequently, data from this
reference document isnot reliableinthat area. Traditional knowledgeindicatesfloating
ice has been observed in the Bay off Whites Point, presumably from ice break-up in the
inner Bay of Fundy and the AnnapolisBasin.

Marine Sediments

Research on seabed sediments, sediment transport, and suspended sediments have been
ongoing throughout the Bay of Fundy system (Atlantic Marine Geological Consulting Ltd.
2005, Ref. Val. 111, Tab 19). Thefollowing research will focuson theregional and local
dynamicswithin the outer Bay of Fundy and thelocal areathat could beinfluenced by the
proposed Whites Point Quarry and Marine Terminal. Fine-grained material (silt and
clay) isintroduced into the Bay by both natural and anthropogenic sources including
ocean dumping activities, river barrier construction, seabed fishing activitiesand natural
erosion of the seabed and adjacent land.
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The first comprehensive Bay of Fundy wide assessment of suspended sediment was
conducted by Miller in 1966. Water samples were taken during mid-flood and mid-ebb
from 43 stations, at the bottom, 1 m from the bottom, 10 m from the bottom and at the
surface. The average concentration was 6.6 mg/l. An analysisby Miller indicates high
turbidity water during the ebb moves south and west toward the Gulf of Maine and high
turbidity water entersthe Bay from the southwest side of Saint John Harbour. Concentration
of suspended sediments would be higher during maximum flood and ebb flows.
Examination of the suspended sediment found sand, silt, clay, phytoplankton, and other
organic debris. Silt and organic debris were the major components. Selected vertical
turbidity profiles located off Digby Neck showed near bottom suspended sediment
increased on the ebb tide, indicating asource from the northeast and not |ocal erosion of
the seabed.

Important to the understanding of sediment deposition, erosion, and transport inthe Bay
of Fundy isthe distribution of sediments at the seabed of the outer Bay in geologic and
recent history. Large areas of the seabed of the outer Bay consist of gravel that occursas
athinlayer of till that was deposited directly by glaciers. Surficial geology map 4011 —
G depictsthe seabed off Digby Neck as consisting largely of till in water depths greater
than 90 m. Little has happened to these gravelssince they were deposited. Assuch, they
are not in dynamic equilibrium with present conditions of erosion and deposition. These
areas of till are non-depositional zones where fine-grained sediments are not deposited
onthe seabed. Asaresult, these sedimentsare not sourcesfor fine-grained material to be
eroded and transported throughout the Fundy system.

Sediment transport and deposition in the Bay of Fundy is unique and does not fit the
typical model of acontinental shelf coastal environment where sediment deposition and
transport iscontrolled by water depth, abundant source material and low velocity currents.
In the Bay of Fundy, the strong tidal currents dominate seabed processes and have an
effect in al water depths. Additionally, acomplex sea-level history of rise and fall has
devel oped sediment textures, distribution and surfaces of high energy that arerelict from
past environments.

The Marine Terminal will be located on an area of exposed bedrock at the seabed. The
only local sediments at the terminal site are small patches of coarse sand and gravel that
occur in crevices and ledges on the bedrock surface. Seaward of the Marine Terminal
location, isan areaof continuous and thin coarse sand that overlies the bedrock surface.
The sand isgenerally lessthan one metre in thickness and many boulders protrude from
beneath the sand. This distribution of bedrock and sand is the direct result of relict
processes resulting from sea-level change that occurred over the past 9,000 years. The
sea both regressed and transgressed all surfacesin the region from a maximum depth of
approximately 60 mto the present shoreline. Thiseffectively eroded previously deposited
glacia sedimentsand produced the present conditions of exposed bedrock inthe nearshore.
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Multibeam bathymetry collected from the area of the Marine Terminal continuing to the
north and sidescan sonar data at the Marine terminal location show that the nearshore off
Digby Neck isdominated by abedrock exposed platform that extendsto awater depth of
approximately 50 m. At that depth, the seabed steepens and dips rapidly to 70 m water
depth where it is dominated by glacial coarse-grained gravelly sediments and glacial
unmodified features such asdrumlins and flute-shaped gravel ridges. Both the side scan
imagery and multibeam bathymetry show no bedforms such as sand waves and mega
ripplesin thisregion.

Thesurficial geology of the nearshore at Whites Point is described and shownon M ap 19B.
Thisareawhichwasinvestigatedin detail (Canadian Seabed Research Ltd. 2002, Appendix
23) iscomprised mainly of massive basalt bedrock outcropsand boulders. Insomeareasthe
bedrock isoverlainwith athin veneer of sand, andin other areassurficia sedimentsconsisting
mainly of coarseto very coarse sand and shell fragmentsoccur. Based on sediment transport
modeling, thelack of bedformsin coarse sand indicatesthat the currentsat the seabed areless
than45cm/s. Small ripplescanformin coarse sand at between 35 and 25 crm/s. No sediment
bedformswere visible on the sidescan sonar and photographic dataindicating little current
movement closeto the bottom.

A more detailed analysis of bottom sediments and lack of sediments is contained in
Table GS— 2002, see paragraph 9.2.4.1. Due to the minimal thickness of sediments
covering the bedrock in the areaof the Marine Terminal, no vertical profilesweretaken.
Since proposed construction techniques for the marine terminal do not include dredging
or dredge spoil disposal, those sections of the Canadian Environmental Protection Act,
1999, and its Disposal at Sea Regulations are not applicable in this case.

In summary, the nearshore of Digby Neck can be described asastarved sediment platform
of exposed bedrock formed by relict erosional processes of sealevel rise and fall from
former low stands to high stands. Sediments are sparse and do not appear to be in
transport within the Marine Terminal area and adjacent areas.

Contaminants

Onaregiond scae, thegenerd distribution of heavy metal concentrationsin sea-floor sediments
inthe outer Bay of Fundy along Digby Neck islow (Bay of Fundy Ecosystem Partnership
2003, Ref. 99). Thisisrdativeto thehigh concentrationsontheNew Brunswick Sdenortheast
of Grand Manan Island, south of Saint John, and along the shores of Annapolisand Kings
Counties. Generaly, metal concentrationsarelower inthe coarser, sandier sedimentsof the
centrd and eastern partsof the Bay and higher inthefiner sedimentsaround the Passamaguoddy
Bay region of southwestern New Brunswick. Theabundance of metasin different areaswas
alsorelated to the presence of bedrock of differing geologic originsin coastal formations
aroundtheBay. Elevated concentrationsof chromium, vanadium, and nickel inthe sediments
along the Nova Scotiacoast and near Grand Manan | land probably result from weathering
of volcanic rocks with high metal content (Bay of Fundy Ecosystem Partnership 2004,
Ref. 99).
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Sediment sampl esin the nearshore waters off the Whites Point quarry siteweretaken on
July 14, 2005 — see Brylinsky, Michael. “Results of a Sediment Survey in the Near
Offshore Waters of the Proposed Quarry Site in the Vicinity of Whites Cove, Digby
Neck, Nova Scotia’. September 2005. (Ref. Vol. 11, Tab 9). Theobjective of the survey
was to document sediment contaminant levels, sediment carbon content and sediment
particle size. Sediment samples were collected with a 10.4 liter Van Veen Grab fitted
withweights, and a total of 30 stationswere sampled al ong three transects perpendicular
totheshordine. Ten siteswere sampled a ong each transect extending from approximately
0.3to 3 km offshorein water depths ranging from 1.8 to 43.9 m relative to chart datum.
Of the 30 grab samplestaken, only nine contained sediments.

A sediment sample from each of the three transects, station 8, 11, and 22 —see M ap 16,
was selected for |aboratory analysis. Laboratory analysis was performed by Maxxam
AnalyticsInc. —seeAppendix 45.

Particle size composition varied little among samples and was dominated by sands and
gravels. Sands ranged from 34% to 54% depending on sample location while gravels
ranged from 29%t0 43%. Claysranged from 2.6% to 15% depending on samplelocation
while silts ranged from 1.1% to 15%. Sediment organic carbon content was very low
(less than one percent). The predominant bedrock bottom had a low organic carbon
content and a paucity of fine sediments indicating an environment unsuitable for the
development of asignificant infaunacommunity inthese nearshore waters.

Sediment contaminant levels for metals (cadmium, copper, lead, mercury and zinc),
polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons (PAHS) and
organochlorinated pesticideswere analyzed. These datawere compared to the Canadian
Council of Ministers of the Environment (CCME) 1999 interim guidelines for marine
sediment quality. In all cases, the sediment contaminant levels were below the interim
sediment quality guideline (ISQG) and the probabl e effectslevel (PEL) for metals, total
PAHs and total PCBs. Pesticideswere not detected at the detection limit of 0.01.

In summary “Theresults of the sediment survey indicate that the nearshore waters of f of
the proposed quarry site are characterized by relatively pristine conditions. In most
cases contaminant levels are well below current CCME guidelines’ and “together with
thelack of fine sediments, especialy clays, makesit unlikely to be an areawhere pollutants
would beentrained” (Brylinsky 2005 Ref Vol. 11, Tab 9). Only copper with acontaminant
level of 17 mg/kg at station number 8 approached the | SOG guidelineof 18.7 mg/kg. Thisis
most likely dueto theinherently high background levels of copper inthisregion.
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Debris Cycle

The debris remaining from the crushing process will initially be stored in designated
areas and subsequently used in the reclamation process. Plan OP1-9 — Debris Cycle
Schematic shows the track of debris for the initial 1-5 years of the quarry operation.
Subsequent five-year periods are similar.

Topsoil and chips from the clearing and grubbing process will be transported to the
organic disposal areain the southeast corner of the sitefor temporary storage. Thisarea
will be bermed to prevent material washing further down the slope.

Finesfrom the exposed operationsareawill be collected in the settling pondswhich will
be periodically emptied and the fines transported to the sediment disposal area in the
easterly areaof the sitefor temporary storage. Finesfrom the washing operationwill be
directed to the high rate thickener where, following dewatering, they will be pumped to
the sediment disposal area for temporary storage. The sediment disposal area will be
bermed to prevent migration of the finesfurther downslope.

As material isrequired for reclamation, the organic material and the fine sediment will
be mixed and spread for replanting following the addition of soil amendments. Crushed
rock and gritswill be loaded viathe loading tunnel and the shiploader on aperiod basis
for trans-shipment to New Jersey. No debriswill be transported off-site sinceit will al
be employed in the reclamation processwhich will be carried out incrementally throughout
thelife of the project.
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Ocean Tides and Currents

Thetidal regime of the Bay of Fundy is essentially of alunar semi-diurnal nature (two
complete tidal oscillations daily). Thetidal range recorded for Sandy Cove (44°30'N
L atitude and 66°06’ W Longitude) and Tiverton, at Boars Head (44°24’ N Latitude and
66°13'W Longitude) isasfollows.

Mean Tide (feet) Large Tide (feet)

Sandy Cove
Tiverton, Boars Head

184
17.0

25.7
231

The location of the proposed marine terminal at Whites Point is 44°28'N Latitude and
66°08' W Longitude. Mean water level, above Chart Datum, at Whites Point is
approximately 11.5 feet.

Major tidal current patternsin themain portion of the Bay of Fundy indicating the hourly rate
and directionareshown inAppendix 40. Thecurrentsshown arethoseto be expectedfor the
average tidal range at Saint John, New Brunswick of 20.0 feet. Currentsin this portion
of the Bay in thevicinity of the bulk carriers route from the inbound/outbound shipping
lanesto the marineterminal at Whites point rangesfrom 0—2.5 knots. It should be noted
that these currents are for normal weather conditions. Strong winds and abnormal
barometric pressures may modify the ratesand directions shown on these chartsby causing
currents of anon-periodic nature.

Wind

The Whites Point Quarry and Marine Terminal siteislocated in the Bay of Fundy sub-
area 1 of the East Coast of Canada as described in Volume | of the Wind and Wave
Climate Atlas — see Figure 8 for spatial definition. Wind speed and direction vary
seasonally in thisarea of the Bay. Monthly wind statistics (frequency of wind speed by
direction) for East Coast Area1—Bay of Fundy iscontained in Appendix 48. Monthly data
dtatisticsindicate December hasthe highest mean wind speed (21.6 knots) from the northwest.
Thelowest mean wind speed (13.3 knots) from the southwest occursinAugust. Maximum
wind speed variesfrom 49.0 knotsin August to 69.0 knotsin October. Thesestatisticsare
based on over 4,000 observations per month.

Wave

Volumel of theWind and Wave ClimateAtlas—see Figure8for spatial location, indicates
wave height and direction vary seasonally inthisareaof the Bay. Monthly wave statistics
(frequency of significant wave height by direction) for East Coast Areal—Bay of Fundy
iscontained in Appendix 46. Monthly wave statisticsindicate December and January have
mean wave height of 1.1 m. These statisticsare based on over 800 observations per month.
The highest percentage frequency of wave occurrenceisfrom the southwest.
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Water Quality

Water column characteristics, including temperature, salinity, and water transparency
weretaken at threelocationsin nearshorewaters—seeMap 16 - during spring, summer,
and fall of 2004 (Brylinsky 2004, Ref. Vol 11, Tab 11). Water quality sampling in the
intertidal zonewas conducted by DavidW. Kern, B.Sc. in 2002 —see Map 12. Parameters
analyzed included coliform and e-coli, general chemistry and trace metals. Laboratory
analysiswas conducted by Comeau L ab (coliform and e-coli) and PSC Analytical Services
(genera chemistry and trace metal s) —see A ppendix 45.

Physical characteristicswere surveyed intemporal context duringApril, July, and October,
2004. Measurements of water column stratification (based on temperature and salinity
profiles), water transparency (as Secchi Disk depth) were taken using aYellow Springs
Instrument Salinity — Conductivity — Temperature Meter and astandard 20 cm diameter
Secchi Disk. Results of this survey dataare contained in (Brylinsky, 2004 Ref. Vol 11,
Tab 11,Table4.2). There was no indication of water column stratification at any of the
sampling stations or during any of the sampling periods. Salinity varied little (30.0-32.3
ppt) and Secchi Disk depth varied little (7.0 — 7.3 m) indicating relatively clear water.

Sea Level Change

Historically, inthe Bay of Fundy and particularly along Digby Neck, aformer sealevel
as high as the present land elevation of 45 m occurred at the end of the last glaciation.
This was followed by falling relative sea levels to a maximum of 60 m in the Bay of
Fundy. During this process, fine-grained sediments were removed and transported to
deeper water. Duein part to global melting of glaciers, theresulting sealevel roseto the
present shoreline elevation.  Presently, sealevel change is slowing but still rising at
rates of between 20 and 30 cm/century (Atlantic Marine Geological Consulting Ltd.
2005, Ref. Vol. 111, Tab 17).

The sensitivity of coastal areas to a potential global rise in sealevel (such as might be
caused by global warming) was addressed by a*“ coastal vulnerability index” (Shaw et a
1998, Ref. 167). Sevenvariablesincluding relief and vertical land movements, lithology
and coastal landform, rates of erosion, wave energy, and tidal range were considered.
For example, a coast with ahigh sensitivity index would be aregion with low relief and
unconsolidated sediments, with barrier islands, high tidal range, high wave energy levels
and whererelative sealevel isalready rapidly rising. Thisis characteristic of much of
the south shore of Nova Scotia along the Atlantic coast. The south shore area has a
sensitivity index between 5.0 and greater or equal to 15.0.

A coast with alow sensitivity index would have high relief, arocky shorewith resistant,
non-eroding bedrock, falling sealevel, low tidal range and low wave energy. Thistype
of coastline, typical of the Bay of Fundy at Digby Neck, is not subject to significant
retreat under current conditionsand would remain stable even if the sealevel risesat the
predicted rates. The sensitivity index along Digby Neck coast at Whites Pointislow (0
-4.9) indicating a relatively stable shoreline at the Whites Point quarry and Marine
Terminal site.
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9.1.7.2 Analysis

The bathymetry of the Bay of Fundy in theregion of the proposed marineterminal affords
adequate, unobstructed water depth for bulk carrier navigation and transport of aggregate
materials. Water depthsin the proposed ship route from the inbound/outbound shipping
lanesrangesfrom over 100 mto 16 m at theterminal. Location of theterminal near the
entrance to the Bay requires no deep penetration of the Bay by shipping and has the
closest deep water route to the adjacent Gulf of Maine from the Bay of Fundy. Surficial
sediments, including sand and/or muddy sedimentsareminimal inthisregion of the Bay.

Themarineterminal site consists of astable and hard bedrock seabed and occursalong a
typical Bay of Fundy coastal segment without anomalous bathymetric, bedrock, or
sedimentol ogical characteristics. Noinwater blasting, dredging or dredge spoil disposal
are proposed during construction of the marine terminal. Pipe piles are proposed to
support the marine terminal infrastructure. Erosion at the base of the pilesis extremely
unlikely dueto the absence of sedimentsinthisarea.

Minimal disturbance to the morphology of the seabed in the sublittoral, intertidal, and
shoreline zones will result from construction of the marine terminal. The proposed
construction method using pipe pileswill produce minimal effects on bottom morphol ogy.
Analysisof existing bottom current speed and patternsindicate erosion at the base of the
pipe pileswill not occur. Thelocation of the marineterminal ison exposed bedrock. No
armour rock protection at the base of the pileswill berequired thereby confining thearea
of direct effect to the pilefootprint. Themajority of thesublittoral, intertidal and shoreline
zoneswill be spanned —see Figures 2 and 3, and produce no direct effect on the bottom
inthe areaof the spanned construction.

Thelocation of the quarry and marineterminal onthe Bay of Fundy coastline presentsthe
possibility of potential adverse natural forcesaffecting the project. Climatic eventssuch
as storm surges, tides, and meteorological conditions individually and in combination
will present the most probable effect on components of the marine terminal (mooring
dolphins, ship loader, and conveyor system). Theall time extreme wind event, recorded
for thisperiod at the Yarmouth weather station occurred on February 2, 1976. Thisstorm
event commonly called the “ groundhog day storm” had recorded maximum hourly wind
speed of 108.0 km and maximum gust speed of 163.0 km from the southwest.

Detailed engineering design will ensurethat the structural systems chosenwill be capable
of withstanding these natural forces. Necessary studiesincluding wave height and duration,
wind speed, and potential sea level rise of 30 cm/century will be conducted during
detailed engineering design to ensure adequate infrastructure over the 50 year life of the
project.

Terrestrial surface disturbance during construction and operation phases of the quarry
including aggregate washing operationswill be contained on-site. A system of drainage
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channels, sediment retention ponds, constructed wetlands, and an environmental
preservation zonewill minimizerunoff into marinewaters. Surfacewater dischargelevelswill
meet thethreshol ds established by the Nova Scotia Department of Environment and L abour
“Pit and Quarry Guidelines—1999”. Aggregate washing operationswill bearrangedina
closed circuit and make-up water for thewashing will be supplied from surface water runoff.
Uncontrolled releases of solidsfrom the closed circuit wash water system arehighly unlikely
and would be contained by the environmental control structures.

Marine sediment redistribution during construction is extremely unlikely since pilings
for themarineterminal arelocated on exposed bedrock. The design of themarineterminal
infrastructure on pipe piles allows for practically unobstructed current and tidal flows
when compared to other marine construction techniques (sheet piling and infill or rock
fill). Thisconstruction technique will produce minimal effects on temperature, salinity,
and nutrient concentrations during construction and operational phases. Since currents
and tides are practically unobstructed by construction of the marineterminal, effectson
nearshore navigation, marine ecology, and harvesting of sealife will beminimal. Also,
minimal turbidity will result from drilling of the bedrock to anchor the pile driving
templatesand pileanchors. If turbidity exceedsthe“ Canadian Water Quality Guidelines
for the Protection of Aquatic Life—Tota Particulate Matter”. (Ref.45 ), mitigation measures
such as silt curtainswill be implemented.

Itishighly unlikely that water quality inthe marineenvironment will beaffected by the proposed
marinetermina construction and operation. Laboratory analysisof marine bottom sediments
indicatesthat metals, PCBs, PAHSs, and organochl orinated pesticides wereeither not detected
or arewithinthe CCME interim marine sediment quality guidelines. No provisionsfor ship
refueling areproposed a themarineterminal. Also, uncontrolled releasesof fud oilsor nutrients
fromland infrastructure, operational procedures and mobile equipment will be contained by
the environmental control structures. Heavy metals, PCBs, PAHs, and organochlorines
substanceswill not be used or produced during construction and operation. Seasona water
columninvestigationsindicate anon-stratified water column existsin the nearshoremarine
watersinthevicinity of thequarry property. Sincethereisno srétification of thewater column
or seasonal mixing, and, no uncontrolled rel easesfrom aggregate washing and no rel eases of
fud oils, heavy metas, organochlorinesor nutrients, therewould be no effectsonwater quality.

In conclusion, based on amarinegeological, structural, sedimentol ogical and bathymetric
understanding of the Bay of Fundy, thelocation of the proposed marineterminal offshore
Digby Neck is the most optimum location for such a facility within the entire Bay of
Fundy “ In my opinion, based on a marine geological, structural, sedimentological and
bathymetric understanding of the Bay of Fundy, thelocation of the marineterminal offshore
Digby Neck is the most optimum location for such a facility within the entire Bay by
shipping and hasthe closest deep water route to the adjacent Gulf of Mainefrom the Bay
of Fundy. It occurs over a stable and hard bedrock seabed with no surficial sediments
including sand and /or muddy sediments. It occursalong atypical Bay of Fundy coastal
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segment without anomal ous bathymetric, bedrock, or sedimentological characteristics.
The areahas no active faults within the bedrock and is considered to have alow seismic
risk” ( G. Fader, Atlantic Marine Geol ogical Consulting Ltd. - personal communication).
Additionally, the sengitivity index for sealevel changeinthisareaislow, and the proposed
site will not require dredging or dredge spoil disposal during the construction and
operational phases of the project.

9.1.7.3 Mitigation

Site selection for the marine terminal at Whites Point constitutes asignificant mitigating
factor from aphysical oceanography standpoint. Thesiteislocated to provideanatural,
unobstructed deep water port. Itslocation avoidsthe potentially archaeologically sensitive
underwater ridge extending from Sandy Cove. It islocated in an area of the Bay with
little sediment in the nearshore area. It providesasound geological bedrock support for
the terminal construction and isin an area of practically non-existent seismic activity.
Penetration of shipping activity into the outer Bay is minimal and the distance from
established shipping lanes to the marine terminal is short and direct. The above factors
al contribute to mitigate effects on theregional ecosystem.

Selection of the alternate means of construction — pipe pile supports—for marineterminal
infrastructure minimizes effectsinthelocal marine environment. Thismitigation measure
contributes positively to sustainable development objectives when compared to other
marine construction such as withinin water blasting and dredge operations and infill.
The marine terminal extends offshore into adequate existing water depth and eliminates
the need for blasting and dredging to achieve the necessary water depth. Turbidity within
the water column is also greatly reduced with piling construction compared to placing
rock infill withintheintertidal and sublittoral marine zone. Again, to the extent possible,
impact avoidance has been considered.

The primary direct effects on the physical oceanography will be during the construction
phase of the marine terminal. Construction affecting the bottom of the intertidal and
sublittoral zoneswill be scheduled during periods of low biological activity. Construction
withinthe sublittoral zonewill be carried out from floating platformsto further minimize
effects on the pelagic and benthic communities. Construction withintheintertidal zone
will be done from shore and to the extent possible at low tide. During installation of the
pipe pile support structures, if turbidity exceeds prescribed thresholds, silt curtains, a
well established and proven mitigation measure (Vagle 2003,Ref. 90), will beinstalled.
Pipe pile construction was selected to minimize effects on nearshore currents and tides.
The pilingswill provide astable substrate for long term habitat colonization in the water
column.

Secondary effectson marinewaters could result from quarry operations. However, runoff
from land sources during quarry operations will be routed through sediment retention
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ponds and constructed wetlands before entering marinewaters. Thissystem of sediment
control of Total Suspended Solids (TSS) proved successful in meeting the thresholds
established by the Nova Scotia Department of Environment and L abour during construction
operations at the 3.9 hectare quarry on the Whites Point site.

9.1.7.4 Monitoring

Monitoring potential effects on the physical oceanography will focus on the direct
influences during the construction phase of the marineterminal. Minimal turbidity inthe
marine water column is anticipated when pipe pile templates and pilings are installed
within the intertidal and sublittoral bottom. Turbidity monitoring will be conducted
during this construction process. If turbidity exceeds the “Canadian Water Quality
Guidelinesfor the Protection of Aquatic Life— Total Particulate Matter”. (Ref. 45), silt
curtains will be implemented. Liquid effluent discharge levels from land sources will
meet thethreshol ds established by the Nova Scotia Department of Environment and L abour
“Pit and Quarry Guidelines—1999”. (Ref.77).

9.1.7.5 Impact Satements

Physical Oceanography — Construction

Sincetheonly direct construction within intertidal and sublittoral marine waters consists
of installation of pipe pilesin areas of bedrock, turbidity will be minimal and resultina
short term, insignificant negative effect, of local scale.

Physical Oceanography — Life of Project

Placement of pipe pileswithin the intertidal and sublittoral marine waters will produce

minimal alteration and obstruction to nearshore currents and tides and result in along
term, insignificant negative effect, of local scale.
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9.1.8 Air Quality
9.1.8.1 Research

On-siteinvestigationsindicate no devel opment presently existson the Whites Point Quarry
property and no commercial or industrial land uses are adjacent to the property. The
nearest industrial activities are two fish processing plantsin the village of Little River
over 1km away. Vehicletraffic on Highway #217 is generally light with someincrease
during the summer tourist season and only minimal internal combustion engine emissions
are evident. Emissions from diesel powered fishing boats along the nearshore are aso
minimal. Vehicular traffic on Whites Cove Road, due to the unimproved condition is
practically limited to four wheel drive vehicles and all terrain vehicles which frequent
thesite. A portion of thesitewasrecently clear cut with logging trucks hauling out along
Whites Cove Road generating greater than normal emissionsand dust.

Total suspended particulate (TSP) hasbeen theair quality parameter of most concern for
quarry operationsin Nova Scotiain regard to potential effects on human health and the
environment. 1n June 2000, the Canadian Council of Ministersof the Environment (CCME)
“Canada-Wide Standards for Particulate Matter (PM) and Ozone” see — CCME 2000.
Ref.46 . was endorsed. Further, “Regulations Related to Health and Air Quality” were
published by Health Canada (Health Canada 2003, Ref.63). This latter document sets
forth National Ambient Air Quality Objectives & Guidelinesin Canadaand establishes
thefollowing for Total Suspended Particulate (TSP):

Maximum Desirable Level (annual) 60 pg/m?3 (24 hour)
Maximum Acceptable Level (annual) 70 pg/me | (24 hour) 120 pg/m?

Maximum Tolerable Level (annual) (24 hour) 400 pg/ms

Further, asindicated in Appendix D of the NSDEL Pit and Quarry Guidelines (NSDEL
1999, Ref.77) paragraph V1 establishes the following limits for suspended particul ate
levelsat or beyond the property boundary.

Suspended Particul ate M atter

MaximumLimit| 60—70 pg/m?3 annual geometric mean
120 pg/mé ave. | concentration over a24 hr period
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Ambient air quality ismonitored in Nova Scotiawith anetwork of 28 sitesand generally
meets federal ambient air quality criteria for S02, TRS1, H2S, CO, NO, and O3. An
exception may bewhen long-range, trans-boundary events occur (Jacques Whitford 2005,
Ref. Vol V, Tab 31).

9.1.8.2 Analysis

Particulates such as dust, generated by quarry operations will not exceed the criteria
established by the NSDEL at or beyond the property boundaries of 70 pg/m3 annual
geometric mean or 120 pg/me daily average (24 hour). Dust generated from on-site haul
roads will be controlled with water spray or other approved methods. Dust from rock
processing will also be controlled by water spraysfrom recycled water from the sediment
retention ponds.

Quarrying will require heavy mobile equipment, primarily diesel powered, for land
operations. Arrival and departure of the bulk carrier once aweek will briefly involve
diesel powered emissions. Someincrease in vehicletraffic, primarily private vehicles,
will be generated by the quarry workforce and commercial vehiclesdelivering equipment
and materials during quarry operations. All heavy mobile equipment including quarry
trucks and loaders, will have approved emission controls meeting U.S. Environmental
Protection Agency Tier 3 emissions regulations. This equipment will be maintained in
prescribed mechanical operating condition.

Electrical power will beused for land operations such asthe conveyor systems, stationary
equipment, and ship loading systems. Asaresult, emissions are not expected to affect
adjacent residences, especially since no stationary machinery activities such ascrushing
and screening will take place within 800 m of the adjacent residences.

9.1.8.3 Mitigation

Sincequarry productswill be shipped by water to markets, no heavy trucks hauling rock
will generate dust in adjacent residential areas. Also, access to the Whites Point quarry
ispresently being investigated. A paved access road from Highway #217 to the quarry
property is planned. Paving the access road will practically eliminate dust generated
from employee and delivery vehicles. The physical plant area where crushing and
screening will take place has been located approximately 1000 m from the nearest
residence to further reduce any effects of air borne particulates on residentia life. Asa
further precautionary measure, process ng equipment will be enclosed whenever practical
and hooded conveyor systems used to reduce fugitive dust. Dust control at the source
with water sprays, horizontal and vertical separation, maintaining existing forest cover,
and an approximatefiveyear revegetation program will collectively eliminate any adverse
effect of dust on adjacent residences.
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Heavy operationd (quarry trucksand loader) mobile equipment will be equipped with diesel
enginesmeeting the U.S. Environmental Protection Agency Tier 3emission standardsand
maintained in prescribed mechanica operating condition. Thiswill further ensureemissonsof
particul ate matter, hydrocarbons, nitrous oxide and carbon monoxide arewithin regul atory
standards. Smaller maintenance equipment used on aninfrequent basis may not be equipped
to Tier 3emission standards.

The burning of brush and associated wood fibre from land clearing activities causes
emissions of gases such as carbon dioxide, methane, and nitrous oxideinto theair. This
practiceispresently commonin NovaScotiawith appropriate burning permits. Construction
and the opening of new quarry areasover thelife of the project will requireland clearing. To
eliminatetheresultant emissionsfrom open burning of brush, Bilcon of Nova ScotiaCorporation
intendsto chip theremaining wood fibre after merchantable timber hasbeen harvested. Wood
chipswill then be placedinthe organic disposa areaon-steto be composted and used during
land reclamation. The chipping and composting process congtitutesamitigation measurethat
will increasethe costs associated with land clearing.

9.1.8.4 Monitoring

Particulate emissions (dust) will be monitored by Bilcon of Nova Scotia Corporation if
requested by the Nova Scotia Department of Environment and Labour. The location of
monitoring stationswill be established by the Nova Scotia Department of Environment
and Labour. If requested, particulates will be measured by the high volume method as
described inreport No. ERS. 1 -AP-73-2.

9.1.8.5 Impact Satement
Particulate Emissions

Fugitive dust from quarry operationswill be controlled on-site and will not exceed 120
pg/m?3 daily average or 60 — 70 pg/m3 annual geometric mean at the property line as
established by the Nova Scotia Department of Environment and Labour’ s Pit and Quarry
Guidelines resulting in along term, neutral (no) effect, of local scale.
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9.1.9 Noiseand Vibration - Blasting
9.1.9.1 Research

The Nova Scotia Department of Environment and Labour’s terms and conditions for
operation of the four-hectare quarry located on the Whites Point Quarry siteincludesthe
following:

1 No blasting within 30 m of the boundary of apublic or common highway

2 No blasting within 30 m of the bank of any watercourse or ordinary high
water mark

3 No blasting within 800 m of the foundation or base of astructure located of f
site

4 No blasting within 15 m of the property boundary when astructure on the
abutting property isnot involved.

Further to the above, no blasting will be permitted if there is a thermal atmospheric
inversion or alow cloud cover or fog conditions. No blasting shall occur on Sunday, on
a statutory holiday prescribed by the Province of Nova Scotia, or on any day between
1800 and 0800 hours.

9.1.9.2 Analysis

The above terms and conditions will be adhered to during blasting operations at the
proposed Whites Point Quarry. Also, a technical blast design will be prepared by a
qualified person ( a blaster with a minimum Class 2 certification for the province of
Nova Scotia). The blast design will ensure air concussion does not exceed 128 dBA
within 7 m of the nearest structure not located on the site and that ground vibration of 12.5
mm/sec peak particle velocity will not be exceeded below grade or less than 1 m above
gradein any part of the nearest structure not located on the site. No blasting is proposed
within 800 m of a structure not located on the site, without written permission of the
structure owner.

Blast monitoring data at other rock quarriesin Nova Scotiaindicates concussion below
128 dBA and ground vibration below 12.5 mm/sec as required by the Nova Scotia
Department of Environment and Labour can be routinely achieved. For example, data
from arock blast using afour-inch hole loaded at 214 kg of explosive per delay with an
average collar of 7 feet produced 88 dBA at 1460 m and 122.4 dBA at 420 m (personal
communication, P. Caza, Dyno Nobel North America). A prediction of ground vibration
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using the Holmberg Equation and a K factor of 400 (based on actua blast resultsin a
basalt rock quarry), an explosive weight of 45 kg per delay, would result in Imm/sec
ground vibration at a structure 1120 m from the blast site and 7 mm/sec at 150 m. The
above circumstances indicate values well within the criteria established by the Nova
Scotia Department of Environment and Labour.

Thefrequency of blasting during quarry start-up is planned to be once per week and once
every two weeksduring normal operations. Blasting isproposed throughout the year and
each blast design will likely bedifferent in regard to number and size of holes, weight of
explosives per detonation, and location. However, all blasting will be designed to meet
the 128 dBA and 12.5 mm/sec criteria.

9.1.9.3 Mitigation

A minimum 30-m environmental preservation zoneis proposed around the perimeter of
the quarry and Whites Cove Road. The 30-m zone aong the landward property line,
between the quarry and residential dwellings, will remain in aforested condition. This
forested “buffer” will absorb and deflect sound waves generated by blasting activities.
Also, the proposed restoration schedule provides for re-vegetation of quarried areas
approximately every five years. The revegetation will provide greater absorption of
sound generated by blasting. Further, as a mitigative measure, no blasting is proposed
within 800 m of residential structuresnot located on the quarry property without written
permission.

9.1.9.4 Monitoring

Three land monitoring stations are proposed as shown on Map 2. Each blast will be
monitored for concussion and ground vibration. Additionally, all blasts will be video
taped to record blast efficiency. Monthly reports summarizing the results of blasting
activitieswill be submitted to the Nova Scotia Department of Environment and L abour.

9.1.9.5 Impact Statement
Blasting
Concussion and ground vibration from blasting activitieswill meet the criteriaestablished

by the Nova Scotia Department of Environment and L abour and not exceed 128 dBA and
12.5 mm/sec respectively and result in along term, neutral (no) effect, of local scale.
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9.1.10 Noiseand Vibration - Plant
9.1.10.1 Research

Sound levelsinrura areas are generally in the range of aminimum of 30 decibels (dB)
to a maximum of 75 decibels. The transmission of noise is primarily influenced by
climatic conditions, distance from the source, and attenuation resulting from elementsor
barriers between the sound source and the receiver.

Baseline noiselevelsof existing conditionswere determined by on-site measurements at
the Whites Point quarry site and surrounding areas. Measurements were taken during
May and June 2005, ( Jacques Whitford 2005, Ref. Vol V, Tab 31). Sound levelswere
taken using aLarson Davis Model 824 and Quest Model 2900 Type 2 integrating sound
level meters. Eight sites - see Map 17 - including two on the quarry site, one at the
nearest receptor, and five at various locations were measured to compare background
sound levelsof everyday activitiesin nearby communities.

Following is the list of sites monitored and the range of sound levels recorded. For
details see (Jacques Whitford 2005 Ref. Vol. V, Tab 31).

SiteNumber L ocation Sound Level Range (dBA)
1 Residence Hwy #217 329-48.1
2 Quarry Property Boundary | 35.3-57.6
3 Whites Cove Shore 32.8-51.9
4 Little River Intersection 52.8-654
5 Whale Cove Harbour 32.8-51.9
6 East Ferry 30.5-70.7
7 Little River Fish Plant 37.4-66.9
8 Highway #303 Conway 54.7-59.8

The frequency of data collection for sites 1 and 2 was at one minute intervals, then
averaged for hourly Leq values. Measurementswere taken during portions of threedaily
periods (day 0700 — 1900, evening 1900 — 2300, and night 2300 — 0700) corresponding
with provincia guidelines. Sites 3 — 8 used twenty minute recordings to calculate the
oneminute Leq values.

Sound monitoring was also conducted by David W. Kern B.Sc. inarura areain Annapolis
County, Nova Scotiausing aMartel 325 Sound Level Meter with the following results.
Rural highway traffic produced a maximum of 75 dB sound level at adistance of 30 m
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from the highway. Comparatively, a person operating a chain saw experienced 88 dB
while a person 30 m away experienced a 68 dB noise level. Also, aperson operating a
diesel powered farm tractor experienced 75 dB to 83 dB while a person 30 m away
experienced 60 dB to 65 dB. Studies generaly indicate there is a 20 dB reduction in
sound level due to distance from a point source at 30 m. Further reductions per 30 m
ranging from 1 dB to 5 dB or greater may be achieved by attenuation. A 1 dB reduction
per 30 m may be achieved from absorption by a rough grass cover while a5 dB or
greater reduction per 30 m may be achieved from absorption and the scattering of sound
waves by vegetative tree cover (Robinette 1972 Ref. 163 ).

Asindicated in Appendix D of the NSDEL Pit and Quarry Guidelines, paragraph VIl
establishes the following guidelinesfor sound level limits at the property boundaries of
thequarry.

Leg. Sound Level Limits

Night 23:00—-07:00 & al day Sunday and statutory holidays 55dBA

Evening 19:00 — 23:00 60dBA

Day 07:00 — 19:00 hours 65dBA
9.1.10.2 Analysis

Background noiselevelsat sites1 and 2 (residence Highway #217 and the quarry property
boundary) did not exceed the guideline sound level sduring the twenty-four hour monitoring
periods. Background noiselevel at sites4, 6, and 7, in surrounding communities, very
infrequently exceeded the guideline sound levels during the twenty minute monitoring
period. The highest average sound levelsrecorded were 70.0 — 70.7 dBA at East Ferry,
influenced by the arrival and departure of ferry traffic and a transport truck idling near
the sound level meter. 1t should be noted that peak noise levels at sites5 (Whale Cove)
and 7 (Little River Fish Plant) reached 80dBA as aresult of harbour activity including
boats, trucks, and general traffic.

Generd noiselevelsfrom operationsat the Whites Point quarry at the source are expected
to beintherange of 65 dB to 85 dB. The primary sources of noisewill befrom drilling,
blasting, hauling, and crushing basalt rock. Sound pressure levels measured at 15 m for
operating off-road equipment varied from 82 —84 dBA. Thelargest mobile equipment to
be used during quarry operations are off-highway trucks (Caterpiller 773E) and aquarry
face wheeled loader (Caterpiller 990 Series|1). The 773 off-highway truck hasa 15 m
sound pressure level of 84dBA for the mode of operation that gives the highest level.
The 990 wheel loader at 15 m in mid-gear moving operations has asound pressure level
of 82dBA. Other operating equipment such as excavators and bulldozers have similar
sound pressure levels. Specific considerations regarding blasting will bediscussedina
subsequent section of thisreport.
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The location of the physical plant, which includes the crushers, screens, and conveyor
systems, isshown on Figure 1. The distance to the nearest residence is approximately
1000 m horizontally and over 60 m below theridge line separating the quarry and adjacent
residences. Inaddition to the reduction of noise by attenuation over the 1000-m horizontal
distance, sound waves will be deflected upwards and dissipated due to the vertical
change in topography. As mentioned previously and considering a maximum 85 dB
sound level at thephysical plant site, the horizontal and vertical separationin conjunction
with attenuation by vegetative cover should adequately reduce noiselevelsat the quarry
property line to well below the 65 dBA daytime level and 55 dBA night time level
required by the Nova Scotia Department of Environment and L abour.

Noise generated during construction of the quarry accessroad from Highway #217 to the
quarry property would havethe potential of affecting nearby residents. Depending onthe
type of equipment used, and combination of equipment, sound level pressures are not
expected to be greater than any other rural road construction. Accessroad location to the
quarry is presently being planned to provide the greatest separation distance feasible
from adjacent residences.

9.1.10.3 Mitigation

The primary mitigation measure will be to minimize noise generated at the source from
construction and operational activities. For example, during construction of the marine
terminal, the installation of steel pipe pilesinto bedrock will be required. To minimize
noise during this construction process, it is proposed to drill sockets in the bedrock for
seating the pilesrather than a continuous pile driving process.

Equipment design, asamitigation measure, isalso proposed. Processing equipment will
be enclosed whenever practical to reduce noise levels at the source. Additionally, noise
generated during loading rock into quarry trucks will be reduced by the use of rubber
lined truck beds. Rubberized screenswill also be used to reduce noise during the aggregate
screening process.

A minimum 30 metre environmental preservation zoneis proposed around the perimeter
of the quarry property and Whites Cove Road. This preservation zonewill also act asa
noise buffer zone and will remain in aforested condition between the quarry and adjacent
residences and public roads. Also, the proposed reclamation schedule provides for re-
vegetation of quarried areas approximately every five years. The re-vegetation will
provide greater absorption of sound and further reduce noise levels generated by the
physical plant operation and associated activities.
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9.1.10.4 Monitoring

Monitoring of sound levelswill be conducted to ensurethe thresholds at the property line
isnot exceeded. The following equivalent sound levels (Leq) will be met.

Leg | 65dBA 0700 — 1900 hours (days)
60 dBA 1900 — 2300 hours (evenings)
55 dBA 2300—-0700 hours (nightsand

all day Sunday and statutory holidays)

Sound level monitoring stations will be located in consultation with the Nova Scotia
Department of Environment and Labour. Monthly summary reports of sound level data
will be provided to the Nova Scotia Department of Environment and L abour.

9.1.10.5 Impact Satement
Noise — Plant

Sound levels from quarry plant operations are not expected to exceed typical noise
experienced in rural residential environments and will not exceed the decibel levels at
the quarry property line asrequired by the Nova Scotia Department of Environment and
Labour resulting in along term, neutral (no) effect, of local scale.
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9.1.11 Noiseand Vibration — Ship Loading

Questions regarding noise levels during ship loading were raised during the public
consultation process. To address these concerns, Bilcon of Nova Scotia Corporation
contracted with Jacques Whitford to conduct background noiseinvestigationsinthe area
of the proposed Whites Point Quarry and Marine Terminal —seeMap 17 .

9.1.11.1 Research

Background sound level swere taken onshore at the Whites Point marine terminal location
on May 3 and 4, 2005 (Jacques Whitford 2005 Val. V, Tab 31). At thistime, fishing boats
were operating in the nearshore waters and wind conditions varied from calm to brisk
with waves hitting the shore. The averaged background sound levels ranged from 32.8
dBA t051.9dBA. Thehigher noiselevelswererecorded on May 3, 2005 with continuous
peaks of over 55 dBA. These higher recordings were presumably due to the wind and
wave conditions on that day. Average background noise levels on May 3, 2005 were
50.6 dBA, while on May 4, 2005, average background noise levels were 34.5 dBA.

9.1.11.2 Analysis

Prediction of noise levels at the proposed marine terminal at Whites Point during ship
loading are presented from research conducted at a similar loading facility at Sechelt,
British Columbiain April 2004 (Klohn Crippen Consultants Ltd. 2004, Ref. 69).

Background noise levels were taken at Sechelt when no loading or shipping activities
weretaking place. Westher conditionsvaried from calm to windy, similar to background
weather conditions at Whites Point during background noise monitoring. Average
background noise levels at the Sechelt facility ranged from 45 dBA to 53 dBA. During
ship loading with conveyorsrunning, radial arm ship loader in operation and theloading
of holdsinthevessdl, thefollowing sound level swere recorded and compared to everyday
sound levels.

20 m from source— 70 dBA (equivalent to avacuum cleaner at 3 m)
500 m from source— 60 dBA (equivalent to conversational speech)
1000 m from source—58 dBA (equivalent to normal conversation)

It should be noted that these sound levels were recorded over open water with no
intervening attenuation features.

The proposed ship loading facility at Whites Point islocated approximately 1000 m from
the quarry property line and 1500 m from the nearest residential receptor. Using the
comparable datafrom Sechelt of noiselevelsof 58 dBA at 1000 m over open water and
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consdering further attenuation provided by land mass, forested buffer zonesand horizonta
and vertical separation, night time noise levelswould be considerably lessthan 55 dBA
at the property line. Further reduction by attenuationwould beredlized by the 1500 m distance
tothe nearest residential receptor. Thisisverified based on datarecorded at Sechelt, where
without any land or forest attenuation, the maximum distancefor sound level sto attenuateto
45 dBA was 1480 m. In association with attenuation, this would be comparable with
background noiselevelsrecorded at the nearest receptor to the Whites Point quarry.

The Nova Scotia Department of Environment and Labour’s Pit and Quarry Guidelines
indicate noiselevelsat the quarry property line should not exceed 55 dBA between 2300
and 0700 hours. In thisregard, night time noise levels from ship loading would be less
than the noise level s specified in the Pit and Quarry Guidelines. Therefore, ship loading
at night will not exceed the provincial guidelines.

9.1.11.3 Mitigation

The proposed environmental preservation zones aong the coast line and property lines
of the quarry between the ship loading activities and human receptorswill further reduce
sound levelsby attenuation. These buffer zonesand horizontal separation will attenuate
noise levels and the vertical separation between the source and human receptors will
disperse sound waves upward contributing to dissipation of the noise.

9.1.11.4 Monitoring

Monitoring of sound levelswill be conducted to ensure thresholds established in the Pit
and Quarry Guidelinesare not exceeded. - see par agraph 9.1.10.4 for monitoring details.

9.1.11.5 Impact Satement
Noise — Ship Loading

Sound levels from ship loading operations are not expected to exceed typical noise
experienced in rural residential environments and to not exceed the decibel levelsat the
guarry property line as required by the Nova Scotia Department of Environment and
Labour’s Pit and Quarry Guidelines resulting in a long term, neutral (no) effect, of
local scale.
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9.1.12 Light
9.1.12.1 Research

Anthropogenic light at the proposed Whites Point Quarry and Marine Terminal siteis
presently non-existent. Existing ambient light levelsat the project site consist of natural
light. Investigationsregarding potential effects of light from project development were
conducted —see JacquesWhitford. “Noiseand Air Quality Study at Whites Point Quarry””
November 2005. Light can be defined as visible radiation (about 0.4 to 0.7 micronsin
wavel ength) considered in terms of itsluminous efficiency.

9.1.12.2 Analysis

The proposed daily operating schedule of the quarry is from 0600 — 2200 hours. This
schedulewill requireartificial lighting in several general areas of the quarry siteincluding
theworking face, the physical plant, the compound area, and the shiploader and mooring
facilities. The level of lighting and timing will vary according to basic safety and
operationa requirements. Operationd lightingwill bekept to aminimum and synchronized
with needsto reduce energy consumption at the quarry.

Theworking face of the quarry will require minimal lighting during short daylight daysin
the spring and fall. Mobile flood lighting directed toward the ground at the base of the
face would be mounted on elevated stands, angled downward, and shielded to reduce
light spill into the night sky. Thevertical facewill aso act to block light flow horizontally
toward adjacent residences. The flood lighting will be directed away from nearshore
waters. However, during these times of the year (spring and fall), some “glow” in the
night sky may be evident during early evening hours.

Lighting at the physical plant and compound area is in most cases within structures.
Security lighting at the compound areawoul d be pole mounted with illumination directed
downward. All security lighting would be equipped with dusk to dawn controls for
energy efficiency. It should be noted that neither of these buildings and areas would be
visible from adjacent residences due to vertical elevation change and forested buffer
zones. Some night sky “glow” will result from the security lighting. However, thisis
expected to be comparableto other adjacent community lighting.

The marineterminal would have navigational lighting asrequired by Transport Canada.
Operation of the shiploader is scheduled once per week. Shiploading isexpected to take
approximately twelve hours and could occur at night. Lighting of the shiploader and
conveyor systemswill bereguired for night time shiploading. Conveyor system lighting
will be shielded and directed onto the conveyor belts. The elevated shiploader will be
equipped with lighting directed downward to the holds of the ship. Minimal light spill is
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expected into the marine waters and into the night sky. Whenever feasible, ship loading
would be conducted in daylight hoursto avoid night light that could attract fish or birds.
Moredetailed discussion of possiblelight effects on wildlife are contained in subsequent
sections on fish and migratory birds. Again, if ship loading is conducted during early
evening, it could contribute to the night sky glow. Considering the horizontal separation
distances, vertical changein elevation, and forested buffer zones, minimal light annoyance
isanticipated at adjacent residences. No known commercial fishery or whale and seabird
cruises or recreational boating are presently conducted at night in the nearshore waters.
The only recreational uses observed in the evening were on land by OHV’s using the
Whites Cove Road. These vehicles are equipped with their own lights.

9.1.12.3 Mitigation

Mitigation measures to reduce the effects of artificial illumination at the quarry site
include the timing and frequency of activities, and the location of the light source. All
lighting will be designed specifically for the intended use, to reduce light spill, and for
overall energy efficiency. Much of thelighting will be enclosed within structures. Outdoor
lighting will be shielded to illuminate specific areas or operating elements. The overall
objective of the mitigation will beto managethe lightscapeto avoid effects on the human
and biological environments.

9.1.124 Monitoring

Re-establishment of the Community Liaison Committee will provide an opportunity for
Bilcon of Nova Scotia Corporation to invite aneighbour to participate on the Committee.
This person could communicate any concerns neighbours of the quarry may have about
night lighting at the quarry and discussresolutions.

9.1.125 I mpact Statement

Light

Considering the duration, frequency and location of proposed night lighting at the
guarry and marineterminal site, no direct light is expected to be viewed by

neighbouring residences. However, minimal night sky glow may occasionally be
experienced resulting in along term, insignificant negative effect, of local scale.
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