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1 INTRODUCTION

Municipal Enterprises Limited (MEL), an affiliated company of Dexter Construction Company Limited
(Dexter), is proposing to expand an existing gravel pit off Truro Road, East New Annan, Colchester County,
Nova Scotia and transition the site into a quarry. The existing gravel pit currently operates with a Nova
Scotia Environment and Climate Change (NSECC) approved area of 3.99 hectares. The proposed expansion
area encompasses 17.42 hectares. Other than the addition of blasting and the gradual increase in the total
operating footprint of the site, site activities are not planned to change in scope or increase in frequency
from past use. Municipal Enterprises Limited contracted Envirosphere Consultants Limited of Windsor,
Nova Scotia, to prepare a biophysical and socio-economic overview and assessment for the proposed
expansion in support of an Environmental Assessment Registration approval application. This report
contains the results of the overview and assessment, and is consistent with current standards for quarry
expansion projects in Nova Scotia. It presents a description of the methodology and scope, existing
environment, environmental effects, cumulative effects, discussion, and conclusions. The assessment
provides a sufficient level of detail to ensure that all information necessary to allow adequate review of
the project is provided; to demonstrate how the assessment was conducted; and to document the
information on which the conclusions were based.

2 INFORMATION SOURCES

Information for the biophysical and socio-economic overview and assessment was collected from various
sources, including interviews with representatives of the Nova Scotia Department of Natural Resources
and Renewables (NSNRR); contacts with organizations, businesses and individuals in the area; review of
published information including soil surveys, reports on geology, archaeology, and natural history (e.g.
Natural History of Nova Scotia); use of relevant websites and databases (e.g. Nova Scotia Open Data Portal;
NSNRR Significant Habitat and Wetland Databases, Atlantic Canada Conservation Data Centre, and Nova
Scotia Museum of Natural History); and use of maps, digital data on land use, and property ownership,
aerial photos, and 1:50,000 topographic maps.

Site visits and walkovers by project personnel were conducted on:

e October 3, 2023, and June 19, 2024: Ruth Newell (M.Sc.) for fall and late spring/early summer
botany surveys.

e May 12, 2024, and June 5 & 22, 2024: Fulton Lavender and Richard Hatch for owl and breeding
bird’s surveys.

e May 22, 2024: Mark Pulsifer (M.Sc.) for a wildlife survey.

e August 13-14, 2024: Patrick Stewart (M.Sc.), Kyra Scott (B.Sc.), and Leah Mymin, (B.Sc. student)
for site reconnaissance and wetland, water quality & fish habitat assessments.

e July 22, 2024: Chris Pepper for a lichen survey.

’ % Envirosphere
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3 SITE LOCATION AND STUDY AREA

The New Annan Pit is located at 3967 Truro Road, East New Annan, in Colchester County, Nova Scotia, at
approximately NAD83 UTM Zone 20, Easting 476801 meters and Northing 5047387 meters. The study
area for the assessment encompasses the current gravel pit and the proposed expansion area as shown
on Figure 1; on Google Earth satellite imagery from May 18, 2024 (Figure 2); Figure 3; and on Map A-1
(Appendix A). The proposed quarry expansion area will be located within the property lot (PID 20098935)
and will occupy approximately 17.42 ha of the larger 23.9 ha property.

Project Loéation:
EA Study Area

3

n shown on NTS 1:50,000 mapping (011E11).

Figure 1. Project locatio
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Legend

EA Study
Area
Proposed

~— Expansion
Area

Figure 3. View of the New Annan Pit facing south, August 13, 2024.
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4 EXISTING ENVIRONMENT

4.1 PHyYSICAL ENVIRONMENT

4,1.1 Climate and Winds

The New Annan Pit is located inland but has some marine influence on climate from the Northumberland
Strait, 25 kilometers to the north. Proximity to the ocean results in a cool, humid, temperate climate in
which the weather displays variability during all seasons. Winters are cold with high snowfall, and springs
are late, cool, and cloudy and summers are warm and humid. Highest levels of precipitation as rain are
experienced in the fall.

Average temperatures range from -6.7 degrees Celsius in January to 18.9 degrees Celsius in July (Figure 4)
and mean annual precipitation from 1991-2020 averages 1,178.5 mm. Frost-free days average around 134
days per year (Canadian Climate Normals 2024). Wind direction and air pressure tend to remain consistent
throughout the entire year, wind direction predominantly from the west and the average sea level pressure
sits consistently at around 101.4 kPa. The site is expected to experience winds which are above average in
severity due to the elevation and position of the site in the Cobequid Highlands which forces winds
upward, and consequently these areas are also prone to local cloud and thunderstorm formation and
shower activity (Nav Can 2013).

Temperature and Precipitation Graph for 1991 to 2020 Canadian Climate Normals
DEBERT

30 140

Daily Maximum

e Temperature (3¢)
120

20 Daily Average

o T

T

Daily Minimum
Temperature (°()

-
(=]

w

S8

Temperature (°C)
Precipitation (mm)

40

A7

20

=1

Jan Feb  Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
Month

Figure 4. Annual temperature and precipitation cycle for New Annan Pit using observations from Debert (1981-
2020) located about 20 km southwest of the site (Canadian Climate Normals 2024).

4.1.2 Topography and Geology

4.1.2.1 Landscape

The New Annan Pit and associated study area are located in the Cobequid Hills, a prominent landscape
feature which forms the focal point of EcoDistrict 340—a roughly 150 km long northwest-southeast
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oriented ellipsoid stretching from west of Pictou to near Cape Chignhecto (Bush and Baldo 2019). This area
is characterised by a gently rolling hills to steeply-sloped terrain and soils which provide good to moderate

Figure 5. Looking northwest toward pit bordered by forested areas (i.e., dominated by mixed woodland,
softwood and hardwood stands) (top left photo) while non-forested areas are present with the western portion
of the study area (top right photo). Several wetland areas with the eastern end of the property are also present

(bottom photos). August 13-14, 2024.
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drainage. Elevations are generally 200 to 300 m above sea level, including one of the highest points in
mainland Nova Scotia, Nuttby Mountain at 360.6 m located approximately 6.4 km southeast of the
quarry.

Hardwood forest cover predominates (about 66%), with smaller amounts of mixed forest and softwood
forest and a small proportion (1.5%) occupied by wetlands. Predominant hardwoods are Sugar Maple,
Yellow Birch, White Ash, and American Beech on hilly topography and slopes with well-drained soils (Bush
and Baldo 2019). Softwood dominants are Red Spruce and Black Spruce on hummocky terrain and plateaus
with imperfectly drained soils. Mixed woods include all the species present in the hardwood and softwood
forests and typically occupy hummocky uplands.

Topography at the site is comparatively level, sloping gradually (approximately 3-6% slope) from northwest
to the south and southeast within the study area. In the southeast corner of the property, slope is south
to north. The typical landscape within the study area is illustrated in Figure 5. Forested areas surrounding
the pit are dominated by mixed woodland, softwood and hardwood stands while non-forested areas are
present with the western portion of the study area (i.e. the area was formerly dominated by hardwood
and had been clearcut in 2021/2022). Several wetlands occurring in the eastern end of the study area (see
Section 4.2.4) include a riparian shrub swamp, two graminoid marshes, a shrub swamp, and a
swamp/marsh complex. Soils in the area are well to moderately well-drained. Hardwood, softwood, and
mixed wood forms the land cover in the general of the study site, and recent logging in the surrounding
area of the study area has reduced overall natural forest cover there.

4.1.2.2 Bedrock Geology

The New Annan Pit study site is located over the early Carboniferous Byers Brook Formation (Figure 6),
which consists dominantly of rhyolite with lesser amounts of basalt and interbedded conglomerates (Pe-
Piper and Piper 2003). The Byers Brook Formation is conformably overlain by the basalts, conglomerates,
and sandstones of the Diamond Brook Formation to the northeast. The Wentworth Pluton intrudes the
Byers Brook Formation to the southwest. The youngest portions of the Wentworth Pluton are of the same
age as the Byers Brook Formation and likely represent the subvolcanic magma chamber from which the
Byers Brook rhyolites erupted (Piper 1999). The Byers Brook Formation has potential for occurrence of
uranium mineralization. Mercator Geological Services (Mercator) conducted a geological assessment at
the site on behalf of Dexter, including drilling and examination of surface features, to better understand
the potential for uranium occurrence within the proposed expansion area. No bedrock uranium
occurrences were identified in the proposed expansion area, and no obvious indicators of significant risk
for uranium presence were found (Mercator 2024). The study recommended, however, that systematic
monitoring for uranium be carried out, and Dexter has indicated that monitoring will be conducted as the
quarry is developed.
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Figure . Bedrock geology in the vicinity of the EA Study Area (Keppie 2000).

4.1.2.3 Surficial Geology

The landscape near the New Annan Pit is gently rolling with moderate elevation. The gravel deposit which
supports the present pit operation was produced by a subglacial water flow. The proposed expansion
would extend operations into an area dominated by bedrock both exposed and covered by a thin layer of
stony basal till derived from local sources, with a lesser extent of silty basal till in the north and south.
These materials are generally well drained; however, on steep slopes, basalt till, bedrock fragments, soil,
and organic material are mixed by downslope creep and mass wasting events to produce more recent
mixed deposits. The resulting sediments are poorly drained, nutrient poor, and generally poor prospects
for agriculture or building, with the exception of the small areas of silty basal till (Stea et al., 1992) (Figure
7).
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Figure 7. Surficial geology in the vicinity of the EA Study Area (Stea et al., 1992).

4.1.3 Air Quality, Noise, and Light

The East New Annan area experiences low levels of artificial light, high air quality, and low levels of
ambient noise. No large urban centers occur in the area which could be a source for artificial light. The
Debert weather station reports an air quality rating of 2 (low risk) for the area and air quality is expected
to be good due to the remote rural location and predominantly natural setting. Ambient noise levels at
the pit reflect traffic and operation noise along the Truro Road, as well as noise from traffic and operations
of the pit.

Vehicle lights from nearby Highways 256 and 311, Truro Road, adjacent pit/quarry and logging sites, and
yard lights from residences in the vicinity, would be the main sources of artificial light at the area, and due
to the low population density, light levels are expected to be low. If lighting was used at the quarry for
nighttime operations, ‘sky shine’ from operations when low cloud occurs might be seen from adjacent
communities of area (i.e., East New Annan).

The surrounding area of the study site is expected to have a relatively high natural baseline air quality
typical of areas with a high proportion of natural landscapes such as neighboring forested areas. Low
levels of human activity, including vehicle traffic along Highways 256 and 311, Truro Road, as well as that
associated with pit/quarry as well as logging activities in the area, have little impact on overall air quality
at the site. Dust and vehicle exhaust emissions from pit and quarry activities as well as regular residential
and other industry vehicle traffic are the main contributors to particulates and exhaust emissions, which
are expected to be at low levels as a result of these activities.
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The quarry and associated movement of trucks and equipment would continue to provide a minor and
periodic source of noise in the area. Operations at the quarry will be temporary and occasional, when
Dexter has work in the local area, and are likely one of the main noise sources in the area. Operational
noise would not be heard in the closest community to the site—East New Annan. Blasting is expected to
occur one to two times per year during years in which the quarry is active.

Operation of a portable crusher, asphalt plant, and heavy equipment may take place periodically and
temporarily add to noise levels when the quarry is in operation. Trucks are used to transport aggregate
products and move the portable equipment as required. Typical noise includes blasting and sounds from
the crusher, asphalt plant and other heavy equipment operations (e.g. motors, generators, back-up signals
etc.). Other than the addition of blasting and the gradual increase in the total operational footprint, site
activities are not planned to change in scope or increase in frequency. Ambient noise levels in general are
expected to be low due to the relatively isolated location of the quarry. All trucks leaving the site are
required to follow best operational practices established by Truckers Association of Nova Scotia (TANS)
and the Nova Scotia Road Builders Association (NSRBA), to minimize emissions. Noise levels arising from
the quarry in the future will continue to meet the limits established in the Nova Scotia Pit and Quarry
Guidelines and are expected to be consistent with those produced by the existing pit operations at the
site.

4.1.4 Hydrology

Land at the site slopes to the southeast, east and north in a small catchment (90.1 ha, Fraser 2024)(Figure
8) in the headwaters of Fourmile Brook, a tributary of Waughs River. Waughs River originates near West
Earltown and flows to meet Tatamagouche Bay, Northumberland Strait near the community of Waughs
River. Only a small permanent watercourse—a headwater tributary of Fourmile Brook—was identified at
the site during the August survey, flowing north through the southeast corner (Figures 8-10).
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Figure 8. Catchment area for proposed New Annan Quarry Expansion. From Fraser (2024). Note: “Point of

Interest” = discharge point of catchment.
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Figure 9. Streams and water bodies near and within the proposed New Annan Quarry Expansion.
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2024.

4.1.5 Hydrogeology

The site is underlain predominantly by basalts, conglomerates, and sandstones of the Diamond Brook
Formation, with a thin veneer of stony glacial till and surface soil over much of the site, and with a deposit
of sand and gravel on the northeast side. Groundwater develops mainly in cracks and fractures, on
horizontal surfaces between strata in bedrock, as well as in shallow till and deeper surficial sand and gravel
at the site. The bedrock water table at the site is below the floor of the existing pit based on site
observations and the current understanding of drainage characteristics of the study area. The actual depth
of the bedrock water table at the quarry site is not known, but it has not been encountered during previous
pit operations, and it is not anticipated that the quarry expansion will reach the bedrock water table.
Surficial and shallow groundwater flow is anticipated to mirror the topographic slope that flows
predominantly east.

Precipitation reaching the quarry is expected to infiltrate the quarry floor or to leave via ditches and
outflows towards the unnamed headwater tributary of Fourmile Brook, while some is expected to enter
groundwater as seepage through cracks and fractures.

416 Soils

Soils within the Cobequid Hills area generally consist of sandy loams, with high fertility zones associated
with the mixed hardwood portions, and low to medium fertility areas producing the spruce dominated
portions (Bush and Baldo 2019). Overall, the soils in Cobequid hills are characterized by a relatively thin
till layer, and much exposed bedrock; these features largely contribute to soil development. Glaciofluvial
sand and gravel deposits are relatively common along the ridges and valleys (Bush and Baldo 2019).
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The predominant soil type is Wyvern, a gravely sandy loam over shallow stony till derived from granite
(Webb et al. 1991). Lower quality podzolic soils are the dominant soil type surrounding the New Annan
Pit; identified soil components being 60% Humo-Ferric Podzol and 5% unspecified gleisoil. The soils in the
area are well to moderately well drained. Podzolic soils are common overlaying igneous rock bodies and
are sourced from sandy parent material. Examination of the podzol present on site indicated it is a Humo-
Ferric Podzol which tends to be acidic and contain significant amounts of Fe and Al.

4.2 BIOLOGICAL RESOURCES AND HABITAT

4.2.1 Terrestrial Environment

Primary terrestrial habitats within the study area include mixed woodland, coniferous woodland and
deciduous woodland. A newly-regenerating clear-cut area occurs in the western end of the property; and
other habitats include the existing gravel pit and several wetlands which are situated in the eastern portion
of the property (i.e., small ponds and associated marshes and swamp) (Map A-3).

No invasive species were present in terrestrial habitats, and the majority consisted of both native species
with secure populations in Nova Scotia, as well as exotic species. One invasive species and two species of
conservation of concern did occur in wetland habitats (see section 4.2.4). Plant species found at the site
during October 3, 2023, and June 19, 2024 (fall and late spring/early summer) botany surveys, are
presented in the survey report (Appendix B).

Woodlands present within the survey area consist of mixed stands (Figure 11), occasional, small, primarily
coniferous stands (Figure 12) and a deciduous stand (Figure 13). Vascular plant species observed within
mixed woodland occurring north and west of the pit include Red and Sugar Maple (Acer rubrum, A.
saccharum), White and Yellow Birch (Betula papyrifera, B. alleghaniensis), Red Spruce (Picea rubens),
Balsam Fir (Abies balsamea), Beaked Hazelnut (Corylus cornuta), Alternate-leaved Dogwood (Cornus
alternifolia), Red Elderberry (Sambucus racemosa), Eastern Hay-scented Fern (Dennstaedtia punctilobula),
Black Sedge (Carex arctata), Hairy Flat-topped White Aster (Doellingeria umbellata), Rough Goldenrod
(Solidago rugosa), Whorled Wood Aster (Oclemena acuminata), Calico Aster (Symphyotrichum
lateriflorum), Bunchberry (Cornus canadensis), Yellow Bluebead Lily (Clintonia borealis), Dwarf Red
Raspberry (Rubus pubescens), Tall Meadow-rue (Thalictrum pubescens), Wild Sarsaparilla (Aralia
nudicaulis), Lady Fern (Athyrium filix-femina), Zigzag Goldenrod (Solidago flexicaulis), Canada Fly
Honeysuckle (Lonicera canadensis), Northern Beech Fern (Phegopteris connectilis), Intermediate Wood
Fern (Dryopteris intermedia), European Mountain Ash (Sorbus aucuparia), Beech (Fagus grandifolia), Wild
lily-of-the-valley (Maianthemum canadense), and Common Winterberry (/lex verticillata) (Figure 11).
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Figure 11. Open, mixed woodland, north of the pit (20T 0476809, 5047577).

Vascular plant species observed within small coniferous stands (Figure 12) north of the pit, include Balsam
Fir (Abies balsamea), Red Spruce (Picea rubens), Red Maple (Acer rubrum), Bunchberry (Cornus
canadensis) and Evergreen Woodfern (Dryopteris intermedia).

The relatively undisturbed woodland (Figure 13) occurring immediately south of the pit is primarily
deciduous. Tree species present include Sugar Maple (Acer saccharum), Red Maple (Acer rubrum),
Mountain Maple (Acer spicatum), White Birch (Betula papyrifera) and Yellow Birch (Betula alleghaniensis).
Shrubs occurring here include Hazelnut (Corylus cornuta), Alternate-leaved Dogwood (Cornus alternifolia),
Red Raspberry (Rubus idaeus ssp. strigosus) and Canada Fly Honeysuckle (Lonicera canadensis).
Herbaceous species present include Meadow-rue (Thalictrum pubescens), Rough Goldenrod (Solidago
rugosa), Zigzag Goldenrod (Solidago flexicaulis), Fowl Manna Grass (Glyceria striata), Wild Sarsaparilla
(Aralia nudicaulis), Lady Fern (Athyrium filix-femina), Bunchberry (Cornus canadensis), Beech Fern
(Phegopteris connectilis), Rose Twisted Stalk (Streptopus lanceolatus), Trout Lily (Erythronium
americanum), Brownish Sedge (Carex brunnescens) and Fringed Sedge (Carex crinita).



Biophysical Description and Assessment for
New Annan Quarry Expansion, November 2024

14.

@ Envirosphere





