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3 Land Suitability Analysis

Stantec Consulting Ltd. (Stantec) completed a land suitability analysis of four potential Future Serviced
Communities (FSC) within HRM: Sandy Lake, Highway 102 West Corridor, Morris Lake Expansion, and
Westphal. The land suitability analysis included an evaluation of select biophysical characteristics, a
contaminated sites review, and an archaeological and cultural study for each Study Area. The objective of
the land suitability analysis was to determine what portions of each Study Area are potentially suitable for
new housing development based on these limited characteristics.

This section discusses the work completed in the Sandy Lake Study Area (SLSA; Figure 3.1). The terms
“SLSA” and “Study Area” are used interchangeably in this section; both refer to the Study Area indicated
on Figure 3.1. Note that not all areas within the Study Area (Figure 3.1) are being considered for future
development (e.g., if they are privately owned and/or are already developed).

There are many possible ways to evaluate biophysical characteristics and the roles they play in the
landscape. The land suitability analysis described in this report is one approach to evaluate biophysical
components and the impact they could have on development. Results of the landscape suitability
analysis are intended to be considered alongside other study components (e.g., watershed nutrient load
modelling, stormwater modelling, transportation studies and engagement activities) to inform the
decision-making process for future community planning work. Additional work may be undertaken to
further understand the biophysical components of the Study Area as well as potential implications of
climate change on future development.

Land suitability analysis is an evaluation of the current landscape and environmental features within that
landscape to be able to suggest areas that may be relatively more or less conducive to development
considering a wide range of factors. It is acknowledged that climate change may affect some of these
factors regarding land suitability in the future. For example, changes in precipitation rates and distribution
related to future climate change could, over time, result in changes to surface water hydrology and
wetlands and the habitats they support. It could also result in changes to the distribution of rare or
uncommon species due to changes to natural habitats and migration patterns. Modelling these changes
and related timeframes in localized candidate development areas would be challenging and is beyond the
scope of this analysis.

3.1 Overall Study Approach

The land suitability analysis for the SLSA included both desktop and field components. Information was
also gathered through stakeholder engagement efforts. The desktop component involved a review of
existing data for the SLSA, including information gathered through previous studies provided by HRM.
Desktop sources included:

e Atlantic Canada Conservation Data Centre (AC CDC) data for a 5 km radius around SLSA

File: 160410459 1
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e Nova Scotia Department of Natural Resources and Renewables (NSDNRR) Forest Inventory
data

e NSDNRR Wetland Inventory data (and the Nova Scotia Environment and Climate Change
[NSECC] Wetlands of Special Significance [WSS] layer)

o Wet Areas Mapping (WAM) data (Forest Watershed Research Centre, 2012)

e Boreal felt lichen habitat model (Cameron and Neily 2008)

e Aerial imagery and LiDAR data

Stantec also reviewed regional and local studies completed by other organizations, including:

e Land Suitability Analysis (January 2023)— Englobe - Sandy Lake Holdings Limited

e Sandy Lake Ecological Features Assessment (June 2022) - McCallum Environmental Ltd- Halifax
Regional Municipality

¢ Wildlife Corridor Landscape Design Charrette Chebucto to Timberlea Sandy Lake area (March
2021). Nova Scotia Crown Share Land Legacy Trust

e Sandy Lake Development Sites1-3 Archaeological Resources Impact Assessment-Archaeological
Shovel Testing (October 2022)-CRM Group Ltd-Clayton Development Limited

e Future Serviced Communities Draft Report - Volume 2: Sandy Lake Study Area Report — Land
Suitability Analysis - Comments on Watercourses, Wetlands and Water Quality (May 2024) -
David Patriquin

e Sackville River Regional Park Coalition Steering Committee (May 2024)

e Historical and current biophysical Information provided by the Sandy Lake Coalition and Ecology
Action Center (2023-2024)

The reports for these studies offer valuable information; however, supplemental desktop and field work
was required to address gaps. In particular, some of these studies lacked field confirmation, particularly
related to wetland functional assessments, forest inventory, and additional areas from the previous
Archaeology assessment.

In addition to the desktop review, Stantec completed a variety of field surveys (spring-fall 2023) to collect
further information on environmental components and evaluate the potential for areas of cultural
significance.

The land suitability analysis addresses the following components:

e Wetland Habitat

e Watercourses and Water Quality

e Forest Habitat and Species at Risk
e Landscape Connectivity

e Surficial and Bedrock Geology

e Topography

e Contaminated Sites

e Areas of Cultural Significance

File: 160410459 2
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Note that multiple extreme weather events throughout the 2023 field season (i.e., wildfires and floods)
resulted in some unsafe and/or inaccessible areas within the SLSA. Existing developed properties and
lands that did not provide access permission were not visited during 2023 field surveys.

Sections 3.2 through 3.8 describe desktop and field results followed by details about how each
environmental component was evaluated from a land suitability perspective. Suitability for development
was generally ranked as follows:

e ascore of 1 indicates low suitability for development
e ascore of 2 indicates moderate suitability for development
e ascore of 3 indicates high suitability for development

Lower scores generally correspond to areas with higher ecological function, making them generally more
suitable for conservation purposes and potentially less suitable for development. Conversely, higher
scores indicate lands that are potentially less desirable for conservation efforts and potentially more
suitable for development. It is important to note that many factors, in addition to those addressed in this
section, contribute to suitability for development and/or conservation, including views expressed by
members of the public, other stakeholders and Indigenous groups. Therefore, the information presented
here should not be viewed in isolation.

File: 160410459
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3.2 Wetland Habitat

The objective of the wetland work was to determine where wetland habitat exists within the SLSA and
determine if any Wetlands of Special Significance (WSS) are present. Having a general understanding of
where the wetland boundaries are within the SLSA will support development planning and guide future
wetland evaluations required to support permitting.

Wetland conservation in Nova Scotia is guided by the Nova Scotia Wetland Conservation Policy and
supported by regulation under the provincial Environment Act and Activities Designation Regulations. The
goals of the policy are to have no loss of WSS and to prevent net loss in area and function for other
wetlands (Government of Nova Scotia 2011).

Current NSECC guidance indicates that wetland evaluation (i.e., delineation and functional assessment)
should be completed in the same year (within 12 months) of permitting application submissions.
Considering this guidance and the current stage of planning, wetland evaluation to support permitting
applications was not proposed as part of the current scope of work. To inform planning, Stantec instead
completed a desktop review and identified potential wetland areas. Subsequent field surveys helped to
refine these boundaries.

3.2.1 DESKTOP AND FIELD SUMMARY

The wetland areas presented on Figure 3.2 were developed based on a combination of desktop and field
information. Prior to field surveys, preliminary wetland areas were developed using LiDAR and aerial
imagery. During field surveys, boundaries of these preliminary wetland areas were verified as they were
encountered. Any additional wetlands encountered during field surveys (i.e., that had not been identified
through desktop review) were noted. Wetlands in the SLSA were categorized by class and type following
the Canadian Wetland Classification System (CWCS). Wetland function was evaluated using the Wetland
Ecosystem Services Protocol — Atlantic Canada (WESP-AC) method, which consists of both field and
office forms (NBDELG 2018). Twenty-four wetlands were identified within the SLSA and thirteen of these
were evaluated using WESP (Table 3.1).

Multiple extreme weather events throughout the 2023 field season (i.e., wildfires and floods) resulted in
some unsafe and/or inaccessible areas within the SLSA. Based on Provincial mapping and aerial
imagery, the field program assumed no more than 10 wetlands would be present in the Study Area and
land access to all properties within the SLSA had not been attained prior to field surveys. Therefore, due
to these operational constraints, not all wetlands were evaluated using WESP-AC in 2023, although
attempts were made to evaluate as many as possible. Wetlands not evaluated using WESP-AC are
among the smallest wetlands on site and/or are generally located outside the areas within the SLSA
proposed for development (Table 3.1,Figure 3.3 and Figure 3.2 — the areas with no score). As per
NSECC guidance, further wetland evaluation (i.e., delineation and functional assessment) will be required
(prior to construction) to support permitting applications,

File: 160410459 5
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Table 3.1 Wetlands in the SLSA
Wetland Wetland Class and Type Approximate | Evaluated | WSS'
ID Wetland Area using
(ha) WESP-AC
SLA1 Tall Shrub Swamp 0.03 Yes No
SL2 Graminoid Freshwater Marsh 0.09 Yes No
SL3 Mixedwood Treed Swamp, Tall Shrub Swamp 0.68 Yes No
SL4 Mixedwood Treed Swamp 2.02 Yes No
SL5 Mixedwood Treed Swamp, Graminoid Freshwater Marsh, Tall 23.06 Yes No
Shrub Swamp
SL6 Mixedwood Treed Swamp 2.1 Yes No
SL7 Tall Shrub Swamp, Mixedwood Treed Swamp, Graminoid 4.00 Yes No
Freshwater Marsh
SL8 Mixedwood Treed Swamp, Fen 8.05 Yes No
SL9 Mixedwood Treed Swamp 5.09 Yes No
SL10 Mixedwood Treed Swamp, Low Shrub Swamp, Graminoid 0.87 Yes No
Freshwater Marsh
SLA Mixedwood Treed Swamp, Tall Shrub Swamp, Graminoid 0.12 Yes No
Freshwater Marsh
SLB Mixedwood Treed Swamp, Tall Shrub Swamp, Graminoid 0.44 Yes No
Freshwater Marsh
SLC Mixedwood Treed Swamp, Tall Shrub Swamp, Graminoid Fen 1.52 Yes No
SL11 Mixedwood Treed Swamp 0.10 No NE
SL12 Tall Shrub Swamp, Graminoid Freshwater Marsh 0.24 No NE
SL13 Mixedwood Treed Swamp 0.34 No NE
SL14 Mixedwood Treed Swamp 0.34 No NE
SL15 Hardwood Treed Swamp, Tall Shrub Swamp 0.49 No NE
SL16 Tall Shrub Swamp 0.53 No NE
SL17 Tall Shrub Swamp 0.08 No NE
SL18 Coniferous Treed Swamp 0.02 No NE
SL19 Tall Shrub Swamp, Mixedwood Treed Swamp 0.30 No NE
SL20 Tall Shrub Swamp 0.03 No NE
SL21 Mixedwood Treed Swamp 0.28 No NE
Notes

1 — As indicated in the Nova Scotia Wetland Conservation Policy, a wetland can be considered a WSS based on a variety of
factors. The information in this column is based on the results of the WESP-AC functional WSS interpretation tool. Further surveys,
observations, and/or evaluation could result in any of these wetlands being considered a WSS.

NE — Not Evaluated — these wetlands were not evaluated using WESP-AC and therefore, details of the WESP-AC functional WSS
interpretation tool are not available at this time.

SL — Sandy Lake

File: 160410459
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3.2.2 LAND SUITABILITY ANALYSIS - WETLANDS

The WESP-AC functional assessment method is currently the accepted standardized approach for
assessing wetland function in Atlantic Canada. WESP-AC generates scores and ratings for a variety of
wetland functions (e.g., water storage, carbon sequestration, habitat characteristics — refer to Table 3.5).
The scores and ratings that result from the functional assessment can be used to inform decisions about
development near wetlands (NBDELG 2018). WESP-AC includes a functional WSS interpretation tool, to
help determine if the wetland should be considered a WSS.

The land suitability analysis for wetlands considered the level of ecosystem function each wetland
provides based on the WESP-AC functional assessment results. Wetlands were scored using the WESP-
AC results for ecological condition, wetland risk, the composite function score, and the WSS interpretation
tool (Table 3.2). Taken together, this evaluation system provides a relative ranking of wetland values in
terms of conservation and development potential. Higher conservation values generally resulted in a
lower ranking for development suitability with lower conservation values generally resulting in higher
suitability for development based on this ranking matrix.

As discussed in Section 3.2.1, not all wetlands in the Study Area could be evaluated using WESP-AC.
Wetlands that were not evaluated using WESP-AC were not included in the land suitability analysis.

Table 3.2 Wetlands — Land Suitability Ranking Framework

Inputs Land Suitability Ranking

2 - Moderate suitability
for development

3 - Higher suitability for
development

Function Score!

WESP-AC Ecological Higher Moderate Lower
Condition

WESP-AC Risk Higher Moderate Lower
Land Suitability 51-40** 39-29 28-17*

WESP-AC Functional

None of the 13 wetlands evaluated using WESP-AC were determined to be a WSS

WSS Interpretation Tool | using the WESP-AC Functional WSS Interpretation Tool

Note:
1 — Derived from the WESP-AC function (composite score)
*17 is the lowest possible score if all functions are assigned a 1

**51 is the highest possible score

File: 160410459 8
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3.2.2.1 Ecological Condition

Wetland ecological condition is determined by the WESP-AC Non-Tidal form for Nova Scaotia. It is defined
in the WESP-AC Manual as the integrity or health of the wetland as defined primarily by its vegetation
composition (because that is the only meaningful indicator that can be estimated rapidly). The tool states
that non-tidal wetlands in excellent ecological condition often have no invasive plants and at least one
species of conservation concern. Equally, they have little bare ground, no strongly dominant herbaceous
or shrub species, and may have varied microtopography and no extensive algal blooms. However, many
wetlands perceived to be in excellent condition do not have any of these characteristics (NBDELG 2018).
Thus, wetlands with higher ecological conditions are prioritized for avoidance for development as they are
more likely to support higher biodiversity compared to lower scoring wetlands.

For each of the 13 wetlands assessed using WESP-AC, a value is calculated for ecological condition
which is ranked as Lower, Moderate or Higher through a comparison with calibrated wetlands for the
region (Table 3.3). This output value is ranked based on the output status and assigned values of 3, 2 or
1. Wetlands with higher ecological function are assigned a lower value for development suitability,
compared to wetlands with lower ecological function, which are assigned a higher suitability for
development. Wetlands that could not be evaluated using WESP-AC were not provided a score for
ecological condition for this land suitability analysis. The majority of the wetlands scored Higher for
Ecological Condition, with few scoring Moderate and only one scoring Lower (SL6).

Table 3.3 Ecological Condition Scores
Wetland ID EcologigiL(::ndition Ecologli(;ilk(i::gndition Lansa?‘llj(iit:gt:ility

SL1 7.10 Higher

SL2 4.20 Moderate 2

SL3 7.68 Higher

SL4 7.10 Higher

SL5 6.23 Moderate

SL6 3.04 Lower

SL7 8.26 Higher

SL8 10.00 Higher

SL9 6.52 Higher

SL10 7.10 Higher

SLA 8.26 Higher

SLB 8.26 Higher

SLC 4.78 Moderate 2
Notes:
_ 2 - Moderate suitability | 3 - Higher suitability for

for development development

File: 160410459 9
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3.2.2.2 Wetland Risk

Wetland risk is determined by the WESP-AC Non-Tidal form for Nova Scotia. Wetland risk is defined in
the WESP-AC Manual as the average of the wetland sensitivity score and the wetland stressors score.
The WESP-AC Manual defines wetland sensitivity as the lack of intrinsic resistance and resilience of the
wetland to human and natural stressors (Niemi et al. 1990), including but not limited to changes in water
chemistry, shade, frequency and duration of inundation or soil saturation, water depth, biological invasion,
habitat fragmentation, and others as described in the USEPA report by Adamus et al. (2001) (NBDELG
2018). Wetland stress is defined as the degree to which the wetland is or has recently been altered by, or
exposed to risk from, human-related factors that degrade its ecological condition and/or reduce its
capacity to perform one or more of the functions listed in the form (NBDELG 2018).Thus, wetlands with
higher risk are relatively more vulnerable to disturbance associated with development and as such should
be avoided as areas for development compared to wetlands with more risk tolerance.

For each of the 13 wetlands assessed using WESP-AC, a value was calculated for wetland sensitivity
and wetland stressors which were ranked Lower, Moderate or Higher compared to the calibrated
wetlands for the region. This output value was ranked based on the output status and assigned values of
3, 2 or 1 (Table 3.4). Wetlands with higher risk (i.e., greater sensitivity) were assigned a lower value (1)
for potential development, compared to wetlands with lower risk function. Wetlands that could not be
evaluated using WESP-AC were not provided a score for wetland risk for this land suitability analysis. All
the assessed wetlands scored Higher for wetland risk and were assigned a land suitability ranking of 1 for
wetland risk (Table 3.4).

Table 3.4 Wetland Risk Scores
Wetland ID Wetland Risk Score’ Wetland Risk Ranking Land Suitability Ranking
SLA1 9.60 Higher
SL2 7.66 Higher
SL3 7.72 Higher
SL4 8.39 Higher
SL5 7.84 Higher
SL6 7.29 Higher
SL7 7.62 Higher
SL8 7.33 Higher
SL9 7.69 Higher
SL10 7.10 Higher
SLA 6.73 Higher
SLB 7.16 Higher
SLC 7.81 Higher
Notes:
1 - This number is an average of the WESP-AC scores for wetland sensitivity and stressors
_ 2 - Moderate suitability | 3 - Higher suitability for
for development development

File: 160410459 10
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3.223 Function (Composite Score)

The wetland function (composite score) was calculated using the WESP-AC wetland function scores
determined by the WESP-AC Non-Tidal protocol developed for Nova Scotia (Adamus 2018). Functions
that are considered in the WESP-AC evaluation are presented in Table 3.5.

While the land suitability analysis for wetlands considers the composite function score, scores for
individual functions for each wetland could be reviewed if one or more functions are deemed to be of
greater value when considering future development scenarios. For example, the function scores for water
storage could be reviewed to understand which wetlands provide that function, and to what degree. The
scores for each of the assessed wetlands can be viewed in Table 3.7 and the thresholds for function
scores are presented in Table 3.6. Using wetland SL1 as an example, Table 3.7 indicates that this
wetland scored a 5.90 for water storage, which (according to Table 3.6) is considered moderate. SL2, on
the other hand, scored a 0.96 for water storage, which is considered low.

Table 3.5 Wetland Functions

Function Description

WS Water Storage | The effectiveness of a wetland for storing or delaying the downslope movement of
surface water for long or short periods. This potentially influences the height, timing,
duration, and frequency of inundation in downstream and downslope areas. Many of the
region's wetlands can perform this function.

SFS | Stream Flow The effectiveness of a wetland for prolonging surface water in headwater streams during
Support seasonally dry periods. This is important for fish passage and overall ecological support

wC Water Cooling | The effectiveness of a wetland for maintaining or reducing the water temperature,
primarily in headwater streams. Many of the region's wetlands are capable of performing
this function.

SR Sediment The effectiveness of a wetland for intercepting and filtering suspended inorganic
Retention sediments, allowing their deposition, reducing current velocity, resisting erosion, and
stabilizing underlying sediments or soil. Many of the region's wetlands are capable of
performing this function.

PR Phosphorus The effectiveness for retaining phosphorus for long periods as a result of chemical
Retention adsorption complexation, or from translocation by plants to belowground zones or decay-
resistant peat such that there is less potential for physically or chemically remobilizing
phosphorus into the water.

NR Nitrate The effectiveness for retaining particulate nitrate and converting soluble nitrate and
Removal ammonia to nitrogen gas, primarily through the microbial process of denitrification, while
generating little or no nitrous oxide (a potent “greenhouse gas”).

CS Carbon The effectiveness of a wetland both for retaining incoming particulate and dissolved
Sequestration | carbon, and through the photosynthetic process, converting carbon dioxide gas to
organic matter (particulate or dissolved). And to then retain that organic matter on a net
annual basis for long periods while emitting little or no methane (a potent “greenhouse

gas”).
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Table 3.5 Wetland Functions
Function Description
OE Organic The effectiveness of a wetland for producing, rapidly cycling, and subsequently exporting
Nutrient organic matter, either particulate (detritus) or dissolved, and including net export of
Export nutrients (C, N, P, Si, Fe) comprising that matter. It does not include exports of carbon in
gaseous form (methane and carbon dioxide) or as animal matter (e.g., emerging aquatic
insects, fish).
FA Anadromous The capacity to support an abundance of native anadromous fish for functions other than
Fish Habitat spawning.
FR Resident Fish | The capacity to support an abundance and diversity of native non-anadromous fish. The
Habitat model described below will not predict habitat suitability accurately for every species, nor
is it intended to assess the ability to restore fish access to a currently inaccessible
wetland.
INV | Aquatic The capacity to support an abundance and diversity of invertebrate animals which spend
Invertebrate all or part of their life cycle underwater, on the water surface, or in moist soil. Includes
Habitat dragonflies, aquatic flies, clams, snails, crustaceans, aquatic beetles, aquatic worms,
aquatic bugs, and others, including semi-aquatic species.
AM Amphibian & The capacity of a wetland to support an abundance and diversity of native amphibians
Reptile (frogs, toads, salamanders) as well as turtles.
Habitat
WBF | Waterbird The capacity to support an abundance and diversity of feeding waterbirds, primarily the
Feeding migratory species present outside of the usual nesting season.
Habitat
WBN | Waterbird The capacity to support an abundance and diversity of nesting waterbirds.
Nesting
Habitat
SBM | Songbird, The capacity to support, at multiple spatial scales, an abundance and diversity of
Raptor & songbirds, raptors, and mammals, especially species that are most dependent on
Mammal wetlands or water.
Habitat
POL | Pollinator The capacity to support pollinating insects, such as bees, wasps, butterflies, moths, flies,
Habitat and beetles, and also pollinating birds (hummingbirds and perhaps others).
PH Native Plant The capacity to support, at multiple spatial scales, a diversity of native vascular and non-
Habitat vascular (e.g., bryophytes, lichens) species and functional groups, especially those that
are most dependent on wetlands or water.

Reference: NBDELG 2018

The score of each of the functions presented in Table 3.5 were evaluated and thresholds were
determined, which are described in Table 3.6. The scores were then converted to values of 1, 2 or 3.
These values correspond to the output of the WESP-AC model of Higher, Moderate, and Lower
respectively. The sum of these values was calculated for each wetland evaluated by WESP-AC and
assigned an overall score (Table 3.7). The scores were then ranked based on suitability for development,
with higher functioning wetlands scoring lower in preference for development due to the higher
contribution of ecosystem functions provided by these wetlands (Table 3.7). All the assessed wetlands
have Moderate land suitability function scores and were assigned a land suitability ranking of 2 (Table

3.7).
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Table 3.6 Thresholds for Function Scores
Function Lower if < Higher if 2
Water Storage (WS) 3.80 7.63
Stream Flow Support (SFS) 1.51 4.62
Water Cooling (WC) 2.04 5.29
Sediment Retention & Stabilization (SR) 3.54 6.44
Phosphorus Retention (PR) 3.00 6.67
Nitrate Removal (NR) 2.76 4.62
Carbon Sequestration (CS) 3.22 6.36
Organic Nutrient Export (OE) 0 7.46
Anadromous Fish Habitat (FA) 0.96 2.87
Resident Fish Habitat (FR) 1.30 5.14
Aquatic Invertebrate Habitat (INV) 3.42 5.43
Amphibian & Reptile Habitat (AM) 3.56 6.67
Waterbird Feeding Habitat (WBF) 0 6.43
Waterbird Nesting Habitat (WBN) 2.36 6.55
Songbird, Raptor, & Mammal Habitat (SBM) 0 7.52
Native Plant Habitat (PH) 0 7.95
Pollinator Habitat (POL) 3.57 6.23
Notes:
Moderate ranking assigned if value falls between the lower and higher threshold value
From WESP-AC Non-Tidal Form 2021: Nova Scotia Normalization Reference Values
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3.2.24 Summary and Recommendations

Twenty-four wetlands were identified in the SLSA using the approach described in Section 3.2.2. Due to
the operational constraints (discussed in Section 3.1), thirteen of the twenty-four wetlands in the Study
Area were evaluated using WESP-AC and are included in the land suitability analysis. The land suitability
analysis for wetlands considered the level of ecosystem function each wetland provides based on the
WESP-AC functional assessment results. Wetlands were scored using the WESP-AC results for
ecological condition, wetland risk, the composite function score, and the WSS interpretation tool. These
results are summarized in Table 3.8 and presented on Figure 3.3.

Table 3.8 Wetlands — Land Suitability Rankings

Land Suitability Ranking

Average LSA
Wetland Risk Function Score’

Wetland ID Ecological
Condition

SL1
SL2
SL3
SL4
SL5
SL6
SL7
SL8
SL9
SL10
SLA
SLB
SLC

Notes:
1 — Average Land Suitability Analysis (LSA) Score is rounded to the nearest decimal

_ 2 - Moderate suitability | 3 - Higher suitability for

for development development
Wetlands that were not evaluated using WESP-AC are shown in grey on Figure 3.3. Note that while the
WESP-AC functional WSS interpretation tool was included as a component of the analysis, none of the
thirteen wetlands evaluated using WESP-AC were determined to be WSS using that method. Wetlands
not evaluated using WESP-AC (SL11 to SL21) will require further wetland evaluation if these wetlands
are to be considered in the land suitability analysis.

NINININININININININININ|IN
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Wetlands represent an important constraint for any development in Nova Scotia. Conservation of
wetlands in the province is guided by the Nova Scotia Wetland Conservation Policy and supported by
regulation under the provincial Environment Act and Activities Designation Regulations. The goals of the
policy are to have no loss of WSS and to prevent net loss in area and function for other wetlands
(Government of Nova Scotia 2011). The policy states that the following are considered WSS:

e all salt marshes

e wetlands that are within or partially within a designated Ramsar site, Provincial Wildlife
Management Area (Crown and Provincial lands only), Provincial Park, Nature Reserve,
Wilderness Area or lands owned or legally protected by non-government charitable conservation
land trusts

e intact or restored wetlands that are project sites under the North American Waterfowl
Management Plan and secured for conservation through the Nova Scotia Eastern Habitat Joint
Venture

o wetlands known to support at-risk species as designated under the federal SARA or the NS ESA

e wetlands in designated protected water areas as described within Section 106 of the Environment
Act

Support/approval for alteration of a WSS will only be considered when the alteration is required to
maintain, restore, or enhance a WSS, or if the alteration is deemed to provide necessary public function
(Government of Nova Scotia 2011). While none of the wetlands in the SLSA evaluated using WESP-AC
(i.e., 13 out of 24) were determined to be WSS, there are multiple factors that can result in a wetland
being considered a WSS and further work and/or consultation with regulators may result in any of the
wetlands within the SLSA being considered a WSS.

As indicated in the Policy, wetland conservation is achieved by considering the mitigative sequence
(avoidance, minimization, compensation). This sequence should be considered during the planning and
design stage of any development.

The first step in the sequence (and the priority) is avoidance. This option involves avoiding alteration to
wetlands, forcing the consideration of alterative options for the project that may result in fewer impacts to
wetlands. If no other alternative option exists, minimization is recommended, meaning that any
unavoidable impacts to the wetland be managed in such a way that adverse impacts are reduced. This
can be accomplished through specific techniques, materials, and/or site choice. Compensation is required
for any permanent loss of wetland area or function. Compensation can be in the form of restoration,
enhancement, creation and/or expansion of a wetland ecosystem. The amount of compensation
necessary is determined by NSECC and ranges from 1 to 4 ha for every 1 ha of wetland altered,
depending on the compensation approach and the relative ecological/social value of the disturbed
wetland.

Stantec recommends engaging with NSECC as early as possible to discuss potential wetland impacts
(direct or indirect), the permitting process, and compensation requirements (e.g., potential opportunities
for wetland restoration, enhancement, or creation).
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HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

If a construction timeline has been established, complete wetland evaluations (i.e., delineation and
functional assessment) will likely be required to support permitting applications for wetlands that could be
impacted by development. NSECC guidance indicates that wetland evaluation should be conducted
during the growing season (June 1 to September 30) and within the same year that the application for
alteration approval is submitted.

The land suitability analysis for wetlands is based on the WESP-AC results for ecological condition,
wetland risk, the composite function score, and the WSS interpretation tool (Table 3.2). As discussed in
Section 3.2.2.3, specific wetland functions may need to be considered in more detail depending on
proposed development scenarios and results from other studies. When applying the mitigative sequence
for decision making (i.e., avoidance, minimization, compensation, discussed above), avoidance should be
a priority where larger areas of contiguous wetland habitat have been identified. Areas such as this are
also considered in landscape connectivity planning (refer to Section 3.5). When applying the mitigative
sequence for decision making (i.e., avoidance, minimization, compensation, discussed above), avoidance
should be a priority where larger areas of contiguous wetland habitat have been identified. Areas such as
this are also considered in landscape connectivity planning (refer to Section 3.5). Additional consideration
was taken when scoring wetlands to manually adjust the weighting of policy-protected constraints
including established environmental buffers such as a 30m wetland setback for wetlands intersected by
watercourses. This is portrayed by the red hatching in Fig 3.3. Per the mitigative sequence, areas outside
delineated wetlands are considered to have higher suitability for development, since development in
these areas would avoid impacting wetlands.

The land suitability analysis represents one evaluation technique that can help prioritize areas for
development and/or conservation. Within Nova Scotia there are regulatory processes and policies in
place relating to wetlands and their conservation including the Activities Designation Regulations made
under Section 66 of the Environment Act, Nova Scotia Wetland Conservation Policy and the Federal
Policy on Wetland Conservation. These include aspects such as the prevention of a net loss of wetland
area and function and the designation of wetlands of special significance based on wetlands that play
particularly important roles in providing ecosystem services or functions (e.g., supporting rare or migratory
species, protecting drinking water supplies, maintaining watershed health).
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3.3 Watercourses and Water Quality

Watercourses are defined in the Nova Scotia Environment Act to include “the bed and shore of every
river, stream, lake, creek, pond, spring, lagoon, or other natural body of water — whether it contains water
or not”. Desktop mapping of watercourses within the SLSA took place in spring 2023, with field
verification of select watercourses completed concurrent with the water quality sampling between May
and November. Stantec considered an aquatic feature a watercourse if:

e a watercourse was shown on a National Topographic Series (NTS) map,

e recent satellite imagery showed evidence of a watercourse channel; or

o field characteristics such as flowing water and clearly defined physical features such as substrate,
bed, banks, aquatic vegetation or aquatic animals were observed.

The objectives of the watercourses and water quality section of the land suitability analysis was to:

identify watercourses present within the SLSA using field and desktop methods

describe the aquatic habitat in the watercourses within the SLSA

establish baseline water quality using historical and recently collected field data, and
establish criteria to determine land suitability in relation to watercourses and water quality

3.3.1 DESKTOP AND FIELD SUMMARY

Stantec completed a desktop inventory of watercourses using LIiDAR, aerial imagery, and flow
accumulation mapping (also known as wet areas mapping; Figure 3.4). The wet areas mapping indicates
depth to water table and can be used to predict what areas may accumulate surface water in
watercourses and wetlands. The wet areas mapping indicates depth to water table and can be used to
predict what areas may accumulate surface water in watercourses and wetlands. Wet areas mapping was
used to inform water sampling location only and did not play a direct influence on land suitability analysis
due to its lack of accuracy in the data set. Section 3.6.3 provides additional desktop data on existing
ground water wells in the area. Figure 3.4 also indicates regional watersheds.

The watercourses in this desktop inventory were verified during field surveys conducted concurrently with
the 2024 water quality sampling program. At each location where a watercourse was sampled for the
water quality sampling program the following information was collected:

e Channel and wetted width

o Water depth

e Substrate composition

e Bank description

¢ Functional in-water and riparian vegetation cover

File: 160410459 19
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3.3.1.1 Watercourses

The SLSA is located within the Sackville River Watershed. Sandy Lake discharges to Marsh Lake, which
drains through Peverills Brook to the Sackville River.

Preliminary mapping identified nine mapped watercourses, one mapped waterbody and six topographic
features which may contain water. Five of the mapped watercourses were confirmed during the water
quality monitoring program and each contained at least one surface water monitoring station (Figure 3.5).

Sandy Lake has a surface area of 78.5 ha. The northwestern part of Sandy Lake is the deepest at 21.7
m; the southwestern portion is much shallower with depths generally less than 6.0 m (White et al. 1984).
A detailed bathymetric profile of Sandy Lake is presented in Conrad et al. 2002, who calculate a lake
volume of approximately 6 M m3. White et al. (1984) indicated the lake has a relatively short retention
time of approximately four months.

Water quality station SW-01 (Figure 3.5) is on an unnamed stream in the southwest portion of the SLSA.
This unnamed watercourse originates from beyond the western boundary of the SLSA and eventually
flows into Sandy Lake through wetlands SL 4 and SL 5 South. This unnamed watercourse joins with an
unnamed watercourse (SW-09) and Johnson Brook (SW-03) before draining into Sandy Lake.

SW-03 and SW-08 are located on Johnson Brook. The headwaters for Johnson Brook begin
approximately 2.5 km to the west of the SLSA and this is the largest drainage area providing flow to
Sandy Lake. Within the SLSA, Johnson Brook flows through wetlands SL-6, SL-7 and SL-5 before
entering Sandy Lake.

SW-04 and SW-06 are located on an unnamed stream in the northwest portion of the SLSA. The
headwaters originate approximately 500 m to the west of the SLSA. This watercourse flows through
wetland SL 8 before entering Sandy Lake.

SW-05 is located on the outlet of Sandy Lake (Pevrills Brook). This unnamed watercourse flows between
Sandy Lake and Marsh Lake to the north.

SW-09 is located on an unnamed stream in the southern portion of the SLSA. The headwaters originate
approximately 1 km to the south of Larry Uteck Boulevard. This watercourse flows through wetland SL-4
and joins the unnamed watercourse SW-01.
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3.3.1.2 Fish and Fish Habitat

Historically, the SLSA contained spawning grounds for Atlantic salmon with Atlantic salmon harvested
from Sandy Lake (SRA 2013). In 2012, the Sackville River Association completed restoration along
Peverills Brook to improve spawning conditions upstream and downstream of Marsh Lake. Spawning
habitat is currently present along Peverills Brook between Marsh Lake and the Sackville River and
between Marsh Lake and Sandy Lake (SRA 2013).

Sandy Lake is used for sport fishing and contains Atlantic salmon (Salmo salar), brook trout (Salvelinus
fontinalis), smallmouth bass (Micropterus dolomieu), yellow perch (Perca flavescens), gaspereau (Alosa
pseudoharengus), American eel (Anguilla rostrata), lake chub (Couesius plumbeus), stickleback species
(Gasterosteidae spp.), common shiner (Luxilus cornutus), shad (Alosa sapidissima), brown trout (Salmo
trutta) and brown bullhead (Ameiurus nebulosus) (Dalhousie 2002). Note that American eel is considered
Threatened by COSEWIC; while it is not currently listed on Schedule 1 of the SARA, it is under
consideration for inclusion. This species is not included in the NS ESA. Atlantic salmon is also under
consideration for inclusion on schedule 1 of SARA, but is considered endangered by COSEWIC.

While fish community surveys were not requested as part of this analysis, potential fish presence was
based on watercourse characteristics, including water levels, channel geometry, water quality and
connectivity to watercourses downstream with known fish populations. Prior to the development of lands
within the SLSA, it is recommended that dedicated fish habitat assessments be conducted to determine
the use of habitats by fish and to provide data to fulfill applicable regulatory requirements at the time of
construction.

All the watercourses encountered from desktop and field surveys drained into Sandy Lake. Connectivity is
sufficient to provide fish passage into the drainage areas above Sandy Lake; therefore, these
watercourses are expected to contain a fish community which contains American eel, Atlantic salmon,
stickleback species, common shiner, brook trout and brown trout.

Physical watercourse characteristics were collected during the water quality sampling program. Table 3.9
outlines the results of the watercourse assessments for the five watercourses confirmed in the field.

Table 3.9 Physical Watercourse Characteristics — SLSA
Watercourse | Channel Wetted Substrate Riparian Habitat Description
Width (m) | Width (m) Composition
SW-01 1.8t03.4 1.6t03.2 Rubble sized rock with Grassy low-lying banks with woody
smaller amounts of shrubs and predominantly deciduous
cobble and fines. mixed wood forest. At points

contiguous with wetlands.

SW-03 and SW- | 3.1t04.3 281t04.3 Cobble sized rock with Grassy low-lying banks with woody
08 (Johnson smaller amounts of shrubs and predominantly deciduous
Brook) rubble and fines. mixed wood forest. At points

contiguous with wetlands.
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Table 3.9 Physical Watercourse Characteristics — SLSA
Watercourse | Channel Wetted Substrate Riparian Habitat Description
Width (m) | Width (m) Composition

SW-04 and SW- | 1.3t0 3.6 11t03.4 Rubble sized rock with Grassy low-lying banks with woody

06 smaller amounts of shrubs and predominantly deciduous
cobble and fines. mixed wood forest. At points

contiguous with wetlands.

SW-05 81to 23 8 to 23 Fines and organic Grassy low-lying banks with minimal

(Pevrills Brook) material with occasional | woody vegetation. Contiguous with
boulder wetlands within the SLSA.

SW-09 1.3t03.6 1.1t03.4 Rubble sized rock with Grassy low-lying banks with woody
smaller amounts of shrubs and predominantly deciduous
cobble and fines. mixed wood forest. At points

contiguous with wetlands.

Notes:

Boulder = >259 mm;
Fines = <0.02 mm

Rubble = 100 mm to 250 mm; Cobble = 15 mm to 100 mm; Gravel =5 mm to 15 mm; Sand = 0.02 to 2 mm;

3.3.1.3

Information on surface water quality for the SLSA was obtained using historical water quality reports, as

Water Quality

well as field-based data collected monthly since April 2023. Water quality in SLSA has been monitored on
an irregular basis since 1980. Table 3.10 presents data sources used to infer historical water quality in
the SLSA for this report.

Table 3.10 Historical Water Quality Data Sources
Organization Sampling Period of Record Number Parameters Sampled
Location of
Samples
DFO Sandy Lake 1980,1991,2000,2011 | 4 Nutrients, General Chemistry,
pH, Bacteria, Ammonia,
Metals, Chlorophyll-a
HRM Sandy Lake 2006 to 2011 14 Nutrients, General Chemistry,
Bacteria, Ammonia, Metals,
Chlorophyll-a
HRM - Lake Sandy Lake and 2022-2023 4 Total Phosphorus, Chloride,
Watchers Sandy Lake Outlet Chlorophyll-a, Metals, and E.
coli
HRM Sandy Lake Outlet 2007 to 2011 11 Bacteria
Nova Scotia Marsh Lake 2007 1 Nutrients, General Chemistry,
Environment Chlorophyll-a
AECOM Sandy Lake Outlet August and 3 Nutrients, Bacteria, Metals,
and Peverills Brook November 2013; April Chlorophyll-a
(Marsh Lake Outlet) 2014
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Water quality in Sandy Lake, historically, is low in alkalinity (<10 mg/L) and has neutral pH (values
ranging between 6.45 to 7.36); most of these values were within the Canadian Council of Ministers of the
Environment (CCME) Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life
(CWQG-FAL) (6.5 to 9.0). Total phosphorus values range from 2 ug/L to 43 ug/L between 2006 and
2013. In cases such as this where water quality data does not follow a normal distribution (e.g., due to
varying pollution sources, natural variation), the median provides a measure of the central tendency. The
median reflects the typical water quality conditions that most of the watershed experiences and gives an
accurate picture of what the majority of the watershed is like within Sandy Lake the median concentration
of total phosphorus is 12 ug/L which is indicative of mesotrophic conditions. Historical sources of chloride
within the watershed include septic systems, animal waste, potash fertilizer, and drainage from contact
with road-salt chemicals. Chloride concentrations in Sandy Lake are low, with median concentration of 28
mg/L and maximum concentration of 50 mg/L. The CCME CWQG-FAL limit for chloride is 120 mg/L for
long term exposure. Total Suspended Solids (TSS) concentrations are generally low in Sandy Lake with a
median value of 2 mg/L and a maximum value of 5 mg/L. The low chloride and TSS concentrations
suggest that Sandy Lake is not significantly affected by urban runoff or erosion within the watershed. The
bacteria concentrations in Sandy Lake have historically been present but low in concentration (2
MPN/100 mL). In 2023, Sandy Lake Beach was closed for four days between July 13 and July 17 due to
high bacterial levels, with samples showing concentrations exceeding 500 CFU/100 mL. A wastewater
pumping station failure the same year led to a second closure from July 21 to August 2, caused by high
water levels and potential exposure to fecal matter from the overflow. Two samples taken by Stantec after
the failure showed bacterial concentrations above 25 MPN/100 mL; however, all samples remained below
the Health Canada guideline for recreational water quality of 200 MPN/100 mL (Health Canada, 2012).

Water quality sampling began in April 2023 and was continued monthly in the SLSA until November 2023
at the stations shown in Figure 3.5. Water quality samples are submitted under chain of custody protocols
to Bureau Veritas Labs in Bedford, NS for laboratory analysis of bacteria, total suspended solids (TSS),
Total Phosphorus (TP), turbidity, colour, and chloride. Statistical summaries of water quality results are
presented in Table 3.11.
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3.3.2 LAND SUITABILITY ANALYSIS - WATERCOURSES AND WATER QUALITY

The land suitability analysis for watercourses and water quality considered that development within
watercourses is generally regulated provincially and federally. Provincially, the Nova Scotia Environment
Act provides the overall authority to protect watercourses. Any activity that changes a watercourse, a
water resource, or the flow of water therein requires an approval or a notification in accordance with the
Activities Designation Regulations. Before any work can be done, an activity requires either an approval
from NSECC or a notification to the Department for minor works.

Fish habitat is a significant and important component of aquatic habitat found in watercourses. In addition
to provincial watercourse alteration requirements, Fisheries and Oceans Canada (DFO) is responsible,
under the Fisheries Act and the SARA, for ensuring protection of fish and fish habitat. The federal
Fisheries Act defines fish habitat as “water frequented by fish and any other areas on which fish depend
directly or indirectly to carry out their life processes, including spawning grounds and nursery, rearing,
food supply and migration areas.”

Physical works within the watercourses are regulated by provincial and federal acts, similarly water quality
is regulated under the provincial Environmental Act, as well as the Fisheries Act where there are
prohibitions against pollution, specifically termed deleterious substances. Within the Fisheries Act a
deleterious substance “can be any substance that, if added to any water, would degrade or alter the water
quality such that it could directly or indirectly harm fish, fish habitat, or the use of fish by humans.” In
addition, stormwater discharges are managed in accordance with the Halifax Stormwater Management
Standards for Development Activities (Halifax Regional Municipality 2020).

To protect aquatic ecosystems, the land suitability analysis considered riparian zones in addition to the
bed and banks of the watercourse. Riparian zones are areas adjacent to watercourses, which are
ecologically and geomorphologically diverse landscapes. Riparian zones provide a buffer that protects the
watercourse from the impacts of adjacent development. In urban environments riparian zones also
reduce the severity of flooding on adjacent lands.

Considering the ecological value associated with watercourses and their riparian habitats, values were
assigned to the lands within the study area based on distance to the watercourse and termed ‘ecological
zones’ (Table 3.12). Areas located within 30 m of a watercourse were considered to have low suitability
for development. Areas between 30 m and 100 m from a watercourse were considered to have moderate
suitability for development while areas greater than 100 m from a watercourse were considered to have
higher suitability for development. These land suitability rankings are somewhat different from the
rankings used by MEL (2022) who used 0 — 50 m, 50- 100 m and 100 + m as their categories.
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The objective was to provide suitable areas for development while retaining watercourse function and
potential habitat quality for fish. The ecological zones were established based on watercourse setback
and buffer of 30 m proposed in the draft Regional Plan/Regional Plan review process in the Land Use By-
Laws(Halifax Regional Municipality 2024). Wider buffers are more effective at filtering contaminants,
encouraging infiltration and providing diversity of habitat (Collison and Gromack 2022). Buffer widths
beyond the minimum standard should be evaluated on a case-by-case basis taking into account local site
conditions and community needs.

Considering the effective width varies with soil type, slope, watercourse size, ecological habitat function
and vegetative cover the draft Regional Plan/Regional Plan, setbacks are considered the minimum
criteria levels and additional buffer width may be implemented during the Planning or Subdivision
Approval process.

The land suitability analysis seeks to conserve the following ecological functions of watercourses:

e aquatic habitat which considers the value watercourses play in providing habitat for fish and other
aquatic species

e water quality which has two aspects: the provision of suitable habitat for aquatic species and the
intrinsic value for local residents.

Areas immediately surrounding watercourses provide the greatest amount of riparian and aquatic habitat.
Land within 30 m of mapped and field identified watercourses is considered to have low suitability for
development. Land that extends from 30 m to 100 m from a watercourse is considered to have moderate
suitability for development. Land with higher suitability for development is considered to be greater than
100m from watercourses as developing these areas would protect the greatest amount of riparian and
aquatic habitat and therefore have a higher suitability for development (Table 3.12).

This process culminated in the creation of a map (Figure 3.6) that illustrates the land suitability rating
related to development suitability. The results allow for the identification of suitable and unsuitable areas,
as well as the recognition of potential constraints. A lower score for land suitability for development
generally corresponds with higher ecological value.

Note that recommendations for landscape connectivity have also considered the location of watercourses
in the Study Area (refer to Section 3.5). If construction will impact watercourse bed and banks within the
SLSA Stantec recommends additional fish and fish habitat surveys be completed in compliance with the
provincial and federal regulations pertaining to watercourse alteration permitting and the alteration of fish
habitat.

Table 3.12 Watercourses and Water Quality— Land Suitability Ranking Framework

Land Suitability Ranking
Layer 2 - Moderate suitability for 3 - Higher suitability for
development development
Water- Areas within 30 m of mapped and Areas that extend from 30 m to Areas that are greater than
courses | field identified watercourses 100 m from a watercourse 100 m from watercourses

File: 160410459 28



-05-16 By: niwhite

Watercourse_LSARevised: 2024

FCM_031

Synthesis.aprx: HRM_|

FCM_2024

\\ca0213-ppfss01\work_group\1214\active\160410459\gis_data\mapping\ArcGIS Pro\HRM

&P study Area

Wetland Land Suitability Score

B 3 High)

2

B 1 ow)

Notes
1. Coordinate System: NAD 1983 CSRS UTM Zone
N

2. Data Sources: Stantec; Government of Nova
Scotia, Department of Service Nova Scotia and
Internal Services

3. Background: Government of Nova Scotia,
Department of Service Nova Scotia and Internal
Services

Utilities
e~ Transmission Line
= Pipeline
Transportation
Highway
Road
Resource / Seasonal Road
= Trail
Other Features
———  Waterway

Waterbody

N

Metres
(At original document size of 8.5x11)
1:21,000

Project Location i Prepared by NWhite on 2024-03-08
Halifax Regional Municipality, Revised by NWhite on 2024-05-15
Nova Scotia

Client/Project Fig ID: 160410459_031

Halifax Regional Municipality
Future Serviced Communities
Background Studies

Figure No.

Title
Watercourses in the SLSA - Land
Suitability Analysis

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors

or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.




HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

3.4 Forest Habitat and Species at Risk

Forest habitat within the SLSA was evaluated using the NSDNRR Forest and Wetland Inventory databases,
the Nova Scotia Forest Ecosystem Classification (FEC) system (Neily et al. 2023), and data collected during
field surveys (Appendix B).

A desktop review of species at risk (SAR) and species of conservation concern (SOCC) was conducted
using data requested from the AC CDC (AC CDC 2023; Appendix A) and the NSDNRR Boreal Felt
Lichen predictive habitat layer (Cameron and Neily 2008). The desktop review was supplemented by
incidental field observations recorded during field programs (Appendix C).

SAR presence noted within the study area was based on incidental observations, AC CDC data, and the
Boreal Felt Lichen Predicative data layer. Though these data sources provide a good preliminary
understanding, collecting more than one season of field survey data would provide a more complete
picture of SAR presence. Some AC CDC data is also obscured for species safety and access was not
requested as part of this analysis. Evaluating individual VTs for likelihood of providing SAR (e.g., boreal
felt lichen) habitat was also considered outside the scope of this study.

Forest habitat and SAR were combined for land suitability analysis. The FEC data (combined with
wetland data and field observations) were used to understand what habitat types are present in the Study
Area. Once habitat types within the SLSA were identified, they were compared to known habitat
preferences of SAR recorded within 5 km of the Study Area to understand the distribution of potential
SAR habitat.

Habitat VT types can also provide insight to community climate resilience planning. Some terrestrial VTs
and wetland types are recognized to be effective carbon sinks and fire breaks, as well as attenuating
stormwater flow. An evaluation of these services should be completed during any ensuing planning
processes.

There were limitations of time, scope and resources in the completion of this study. Though useful as a
multidiscipline decision-making tool, this report is not a complete representation of all ecological features
present within the study area. Knowledge gaps that should be considered in future studies and planning
efforts include targeted SAR surveys; it is noted that many VTs identified within the study area are known
to be associated with rare plants. Though spot vegetation surveys were completed, it is possible that
some rare species remained undetected within the study area.

3.4.1 FOREST HABITAT

The NSDNRR Forest Inventory database is based on air photo interpretation and are not ground-truthed.
NSDNRR forest polygons were visited during field surveys in spring and summer 2023 (indicated as ‘field
survey sites’ on Figure 3.7a and Figure 3.7b). Vegetation within the polygons was evaluated and then
compared with the FEC system, which places forest stands into Forest Groups (FG) that are composed of
different Vegetation Types (VTs) with similar site conditions, successional pathways, and species
composition (Neily et al. 2023). A patchwork of different forest and plant communities reflect a changing
landscape based on disturbance (blowdown, insects, fire, disease, anthropogenic), site conditions and
natural successional stages.
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The SLSA is located within the Eastern Interior Ecodistrict (NSDNR 2017). The Eastern Interior
Ecodistrict is mainly underlain by meta-sedimentary rock. This is the largest ecodistrict in the province,
stretching from Pockwock Lake (Halifax County) in the west to Chedabucto Bay (Guysborough County) in
the east. This expansive tract of upland topography is a rolling till-plain comprised of generally gravelly
and stony soils (NSDNR 2019).

This ecodistrict has three distinct concentrations of drumlins which can be identified roughly by the
watersheds of the three rivers that flow through them: Sackville River, Tangier River, and Moser River.
Dominant soils are derived from gravelly sandy loam till (Halifax/Danesville soils); gravelly sandy clay
loam till containing shale, sandstone, and mudstone (Wolfville/Hantsport soils); shallow and/or very stony
sandy loam till high in quartzite (Rockland soils); and gravelly loam to silt loam till high in slate
(Bridgewater/Riverport soils) (NSDNR 2017).

The Eastern Interior Ecodistrict has several significant forest ecosystems: a zonal climax black spruce
(Picea mariana) forest (Spruce Pine Forest Group) that is widely dispersed on dry to moist, nutrient poor
soils (28%); a zonal softwood/mixedwood forest of red spruce (Picea rubens), eastern hemlock (Tsuga
canadensis) and yellow birch (Betula alleghaniensis) and red maple (Acer rubrum) (Spruce Hemlock
Forest Group) on fresh to fresh-moist, nutrient medium soils (50%); and a zonal Tolerant Hardwood forest
of sugar maple (Acer saccharum), yellow birch and red maple on fresh, nutrient medium to rich soils
(10%) (NSDNR 2017).

The SLSA contains the following FEC FGs:

e Intolerant Hardwood Forest (IH)
e Mixedwood Forest (MW)

e Old Field (OF)

e Open Woodland (OW)

e Spruce Hemlock Forest (SH)

e Spruce Pine Forest (SP)

e Wet Coniferous Forest (WC)

e Wet Deciduous Forest (WD)

e  Wet-Mixedwood (WM)

Dominant vegetation was described for 54 forest inventory polygons visited during field surveys (Table
3.13). Unique identifiers were assigned at the point surveyed (PC1-PC54). All plant species were
recorded at that point in the tree, shrub and ground vegetation layers as well as site specific details such
as drainage class, stand description and estimated stand age (Appendix B). VTs were identified and
inventoried based on the overall percent cover of dominant tree and shrub species (Appendix B).
Transitions to other VTs were marked and compared to existing data as they were encountered. The FEC
classification for each stand is presented in Appendix B. VTs and their typical description can be found
below. A list of plants is included in Appendix B.
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Table 3.13 Summary of Vegetation Types in the SLSA

Vegetation Type (VT) FEC VT VT Forest

Code Frequency' | Group (FG)

White birch — Red maple/Sarsaparilla — Bracken IH6 3 IH
White birch — Red maple/Sarsaparilla — Bracken (Aspen variant) IH6a 1
White birch — Red maple/Sarsaparilla — Bracken (White Birch
variant) IH6b
White birch — Red maple/Lambkill — Huckleberry IH8 1
Grey birch/Tall white aster/Hair-cap moss IH9 3
Red spruce — Yellow birch/Evergreen wood fern MW1 3 MwW
Red spruce — Red maple — White birch/Goldthread MwW2 11
Hemlock — Yellow birch/Evergreen wood fern MW3 1
Hemlock — Red maple/Wood fern — Starflower (Aspen variant) MW4a 1
White spruce — Red maple (White birch)/Starflower/Scherber's moss | MW6 1
Balsam fir — Red maple/Wood-sorrel — Goldthread MW7 4
White pine — Red maple/Velvet-leaf blueberry/Bracken MwW12 1
Balsam fir — White spruce/Evergreen wood fern — Wood aster OF4 1 OF
Ex Situ Conifer Planted Forest PF2 1 PF
Hemlock/Needle carpet SH1 1 SH
Red spruce — Hemlock/Wild lily-of-the-valley SH3 4
Red spruce — White pine/Lambkill/Bracken SH4 1
Red spruce — Balsam fir/Schreber’'s moss — Stair-step moss SH5 2
Red spruce — Balsam fir/Schreber’'s moss — Stair-step moss (Balsam 2
fir variant) SH5b
Sugar maple/Wood fern — Hay-scented fern (Yellow birch variant) TH1a 1 TH
Sugar maple/New York fern — Northern beech fern TH2a 1
Black spruce Woodland Bogs WC11 1 wcC
Red maple/Cinnamon fern/Sphagnum WD2 3 WD
Red maple — Balsam fir/Wood aster/Sphagnum WMH1 5 WM
Red maple — Red spruce /Wood-sorrel — Sensitive fern WM2 1
Red maple — Black spruce/Lambkill/Cinnamon fern/Sphagnum WM3 1

Note:

1 — Frequency is the number of stands of each VT out of 54 total stands with VTs

3.4.2 FOREST ECOSYSTEM CLASSIFICATION

A total of 9 FGs represented the 26 individual VTs noted in Table 3.13. FGs are presented on Figure 3.7a
and Figure 3.7b. The following sections describe each VT including successional stage, disturbance, and

specific ecological features.
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3.4.2.1 Intolerant Hardwood

Intolerant hardwoods (IH) are early to mid-successional closed canopy forest stands that are dominated
by red maple, white birch (Betula papyrifera), grey birch (Betula populifolia) and aspen trees. The canopy
is closed hardwood, with scattered residuals from previous succession stages. The shrub layer is typically
extensive and has woody shrub species (e.g., wild raisin [Viburnum nudum] and honey-suckle [Lonicera
canadensis]). Intolerant hardwood stands are typically short-lived, even-aged forests that result from
stand-level disturbance events such as fire, windthrow, or harvesting. These stands provide habitat for
deer, moose, and snowshoe hare.

IH6 White birch-Red maple/Sarsaparilla-Bracken: White birch variant

Variants: IH6a & 6b

IH6a — Aspen variant: stands of this variant have abundant aspen species (trembling and/or large-tooth)
and co-dominant white birch and red maple.

IH6b — White birch variant: stands of this variant are dominated by white birch, with little red maple and
aspen.

e Succession: Early
e Typical Disturbance Type: Fire, windthrow, harvesting, insects/disease.
e Ecological Features: Red maple and white birch are favoured browse for moose and deer.

White birch and red maple are the dominant species in the IH6 vegetation type, with occasional balsam fir
(Abies balsamea), red spruce, white spruce (Picea glauca), eastern white pine (Pinus strobus), and
yellow birch. This VT establishes after disturbance events like fire, windthrow, or clearcutting on well-
drained ecosites of moderate fertility. The shrub layer is well developed and is dominated by regenerating
tree species and a variety of tall woody shrubs. The bryophyte layer is typically poorly developed.

IH8 White birch-Red maple/Lambkill-Huckleberry

e Succession: Early

e Typical Disturbance Type: Insects, disease and windthrow.

e Ecological Features: damp crevices between surface rocks provide great habitat for snakes,
amphibians and small rodents. There is also high tree and lichen species richness in this VT.

White birch and red maple are the dominant species in the IH6 vegetation type, with an extensive
understory of ericaceous shrubs. Tree growth in this VT is limited by the nutrient poor soils and often has
stunted growth in the tree layer. In addition to the abundance of ericaceous shrubs, witch hazel is often
present in the shrub layer. The bryophyte later is typically poorly developed due to restriction by leaf litter.
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IH9 Grey birch/Tall white aster/Hair-cap moss

e Succession: Early
e Typical Disturbance Type: Stand-level disturbances
e Ecological Features: Has the shortest longevity of any VT which is less than 40 years.

The IH9 VT is associated with upland ecosites from fresh to moist, medium fertility, and coarse to fine
soils. It is a pioneer community with short-lived grey birch trees and a well-developed understory. Other
overstory species include choke cherry (Prunus virginiana), pin cherry (Prunus pensylvanica) and aspen.
This VT will establish quickly on clear-cut old field forests. Earthworms are commonly present and are
food sources for other wildlife, like moles, shrews, woodcock, and robins.

3.42.2 Mixedwood

The characteristics of the mixedwood (MW) group can be quite variable, including both coniferous and
deciduous trees, ranging from early to late successional stages. Mixedwood vegetation types can be
composed of either shade-tolerant or intolerant canopy species and can be large patch to matrix scale
forests with complex canopy structures including softwood or hardwood inclusions or, more commonly, a
relatively even blend of both growth forms. Earlier successional MW forests include red maple, white
birch, grey birch, aspen(s), and/or balsam fir. In turn, later successional forests are characterized by
yellow birch, sugar maple, red spruce, white spruce and/or eastern hemlock.

MW1 Red spruce-Yellow birch/Evergreen wood fern

e Succession: Late

e Typical Disturbance Type: Gap replacement

e Ecological Features: Tree longevity, canopy structure, and old growth potential can provide
habitat for various bird species, mammals, and amphibians.

The MW1 VT is a closed canopy mixed wood forest with an overstory dominated by red spruce and
yellow birch, with other shade-tolerant trees including sugar maple, eastern hemlock, and American
beech. MW1 is typically associated with fresh to fresh-moist sites and medium to rich nutrient content.
The shrub layer is moderately developed and is mostly regenerating trees but can be variable depending
on the overstory composition and relative ratio of hardwood to softwood species. The bryophyte
development varies with coverage directly related to the softwood abundance in the overstory.

MW2 Red spruce-Red maple-White birch/Goldthread

e Succession: Mid

e Typical Disturbance Type: Windthrow, harvesting.

e Ecological Features: Increased Forest structural complexity can provide nesting habitat for
woodpeckers, owls, and Northern goshawks (Accipiter gentilis).
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This VT is associated with fresh to fresh-moist sites, and is typically dominated by red spruce, red maple,
and large-tooth (Populus grandidentata) or trembling aspen (Populus tremuloides). It is a closed canopy
and mid-successional forest, which follows partial disturbances such as harvesting. The shrub layer is
mainly composed of regenerating tree species, and the herb layer contains species like other mixedwood
VTs such as starflower, sarsaparilla and several fern species. MW2 also facilitates nutrient cycling, rapid
site revegetation, and the establishment of nurse crops for late-successional species.

MW3 Hemlock-Yellow birch/Evergreen wood fern

e Succession: Late
o Typical Disturbance Type: Large-scale stand disturbance events
e Ecological Features: Shade tolerant and matrix-forming with uneven canopy and old growth trees.

Found in fresh to moist, nutrient medium to rich glacial soils, with the dominant canopy species being
eastern hemlock. Eastern hemlock is a shade-tolerant species and facilitates the development of old
forest characteristics. The shrub layer is moderately developed and has regenerative tree species (e.g.,
striped maple [Acer pensylvanicum]), and the herb layer is a common upland mixed wood forest flora.
This VT occurs typically as a matrix and occupies transitional areas where softwood dominates low slope
areas, and hardwood dominates upland areas.

MW4a Hemlock-Red maple/Wood fern-Starflower (aspen Variant)

e Succession: Early to Mid

e Typical Disturbance Type: Windthrow, harvesting, insect / disease, natural senescence.

e Ecological Features: Rapid nutrient cycling and site revegetation after a stand-level disturbance
occurs and provides overwintering habitat for deer.

MW4 is a closed canopy type, with an aspen variant that is characterized by the presence of aspen in the
canopy. This VT occurs in patches in large matrices. The shrub layer is moderately developed and
includes regenerative species, with a sparce herbaceous layer. This VT contributes notably to wildlife
habitat.

MW6 White spruce-Red maple (White birch)/Starflower/Scherber's moss

e Succession: Early to Mid

e Typical Disturbance Type: Stand-level disturbance (e.g., windthrow, fire, harvesting)

e Ecological Features: Occurs in large patches and provides nutrient cycling and rapid site
revegetation.
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MW is a closed canopy mixedwood forest associated with eastern Nova Scotia. Balsam fir and white
birch provide moderate cover, and red spruce scattered as a result of the previous disturbance. It is
associated with fresh to fresh-moist, medium rich nutrient soils. It is an even aged VT and typically has a
high abundance of white birch or aspen trees which are shade intolerant. The frequency of white birch
and aspen trees is dependent on past stand-level disturbances. Residual trees from earlier successional
stages can offer significant wildlife habitat benefits and enhance forest structural complexity. For instance,
large-diameter snags can serve as nesting sites for pileated woodpeckers and various raptors like the
northern goshawk and barred owl, as well as provide denning opportunities for small to medium-sized
mammals such as the American marten.

MW?7 Balsam fir-Red maple/Wood-sorrel-Goldthread

e Succession: Early to Mid
e Typical Disturbance Type: Stand-level disturbances (e.g., windthrow, fire, harvesting).
e Ecological Features: Forms a matrix and has variably-sized patch ecosystems.

MW?7 is comprised of shale-intolerant hardwoods, including white birch and aspen. The shrub layer is
moderately developed and includes regenerative trees as this VT follows stand-replacing disturbances.
MW7 occurs on fresh to moist, nutrient medium soils and is most common in eastern Nova Scotia. It
supports rapid site revegetation, nutrient cycling, and establishing nursing crops for later successional
stages like red spruce, hemlock, and yellow birch.

MW12 White pine-Red maple/Velvet-leaf blueberry/Bracken

e Succession: Early to Mid
e Typical Disturbance Type: Stand-level disturbances (e.g., windthrow, fire and harvesting).
e Ecological Features: Several bird species may use this forest as nesting habitat in older sites.

MW12 is comprised of shade-intolerant hardwoods but defined by the abundant to dominant levels of
white pine and red maple in the overstory. The shrub layer is well developed with high cover of
ericaceous shrubs. MW12 occurs on fresh to dry, nutrient poor soils. The bryophyte layer is poorly
developed.

3.423 Oldfield

Oldfield (OF) vegetation types develop after the abandonment of old farmland. The soils of such sites
tend to be rich in organic matter, and the vegetation is composed mostly of early successional softwood
species. The structure usually consists of a dense overstory of species such as white spruce, tamarack(
(Larix laricina), balsam fir, as well as a very patchy, but diverse, shrub and herb layer. Mosses, such as
Schreber’s moss (Pleurozium schreberi) and mycorrhizal mushrooms are very common under the dense
canopy cover of the overstory.
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OF4 Balsam fir-White spruce/Evergreen wood fern-Wood aster

e Succession: Early to Mid

e Typical Disturbance Type: Natural disturbance agents (e.g., insects and windthrow)

e Ecological Features: Rock walls and stone piles are common, and provide habitat for wildlife that
uses cavities, such as rodents, snakes, and insects.

OF4 is an even-aged VT that is on fresh to fresh-moist, nutrient medium to rich soils. The canopy is
dominated by balsam fir with other canopy associates of red maple, tamarack and white birch. The shrub
layer is dominated by regenerating trees, while the herb layer presents common upland species often
seen in natural stands such as evergreen wood fern (Dryopteris intermedia), wood aster(Eurybia
divaricate), and sarsaparilla(Aralia nudicaulis).

3.4.24 Planted Forest

Planted forests (PF) have been altered by silvicultural activities and will contain both naturally occurring
vegetation and structural features. Local harvesting activity, site preparation, weeding and grubbing will
all contribute to the level of naturalness of the forest. Planted forest VTs will typically occur on imperfectly
drained soils with medium to high fertility. In Nova Scotia, many planted forests are comprised of native
species which are used for ecosystem restoration and enhancement.

PF2 Ex Situ Conifer Planted Forest

e Succession: N/A
e Typical Disturbance Type: N/A
e Ecological Features: N/A

PF2 is an even aged closed canopy forest consisting of plantings of native trees growing in areas that
would be uncharacteristic of a natural stand. Native tree species in this VT include red spruce, white
spruce, black spruce, eastern white pine, red pine (Pinus resinosa), jack pine (Pinus banksiana),
tamarack, balsam fir and eastern hemlock.

3.4.2.5 Spruce-Hemlock

Spruce-Hemlock (SH) VT is a mid- to late-successional group with closed canopy and softwood species,
predominantly red spruce, eastern hemlock, and eastern white pine. Mid to late successional stages are
typically even-aged, closed canopy, but can develop a multi-age structure as they progress into a later
successional stage. Within the well-developed canopies, the mid successional stages usually have a
significant balsam fir component along with eastern hemlock, red spruce, and eastern white pine in the
overstory. The SH type occurs on soils with a wide range of moisture levels; however, the fertility levels
are typically moderate. SH can potentially provide habitat for small mammals, ungulates and diverse
communities of birds and invertebrates. These species use these forests for shelter, foraging and/or
reproduction.
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SH1 Hemlock/Needle carpet

e Succession: Late

e Typical Disturbance Type: Windthrow or harvesting.

e Ecological Features: Large patches composed of softwood species promoting old growth
development, supporting species such as coral lichen.

The SH1 VT has a closed canopy with the overstory dominated by eastern hemlock and other species
including red spruce, eastern white pine, and/or yellow birch. Little light reaches the forest floor, and
shrub, herbaceous, and bryophyte layers are likely to be absent. The long-lived and shade tolerant nature
of eastern hemlock promotes the development of old forest characteristics. The shrub layer is primarily
regenerative conifers. The sparse herbaceous layer is often composed of evergreen wood fern, rose
twisted stalk (Streptopus lanceolatus) and starflower (Lysimachia borealis). There is low bryophyte
coverage, and pin cushion moss (Leucobryum glaucum) is often the most abundant bryophyte. SH1
closed canopy creates decay-resistant snags and large coarse woody material, which provides habitat for
a variety of bird and mammal species.

SH3 Red spruce-Hemlock/Wild lily-of-the-valley

e Succession: Late

e Typical Disturbance Type: Gap disturbances

e Ecological Features: Old growth forest that is closed canopy forming a matrix of large patch
ecosystems

The SH3 VT occurs on fresh to fresh-moist, nutrient medium soils of glacial origin. It is a closed canopy
forest that is dominated primarily by red spruce and eastern hemlock. The tree species found are shade
tolerant and long-lived, developing into old growth features with only gap disturbances. The shrub layer is
moderately developed and is primarily regenerating tree species including eastern hemlock, balsam fir,
red spruce, and red maple. Hemlock components of SH3 are very rot resistant dead trees often take
decades to decay. Advanced regeneration forms as small gap disturbances occur, creating dense
understory patches, that can provide cover and nesting habitat for small bird species.

SH4 Red spruce-White pine/Lambkill/Bracken

e Succession: Late

e Typical Disturbance Type: Windthrow or harvesting.

e Ecological Features: Occupies large areas of land and supports old growth development and
habitat cover for moose, deer, and fisher.

This VT occurs on dry to fresh, nutrient poor to medium soils. They are closed canopy forests that are
dominated by red spruce, and lesser amounts of eastern white pine. The shrub layer is composed of
regenerative balsam fir and red spruce. Bracken fern (Pteridium aquilinum) is typically the dominant
species of the herbaceous layer. SH4 is a large matrix forest and dominates large areas of land. It
supports wildlife habitat, including nesting and brood-rearing for avifauna, and overwintering habitat for
deer and moose.
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SH5 Red spruce-Balsam fir/Schreber’s moss-Stair-step moss

Variants: SH5b
SH5b — Balsam fir variant: This variant has abundant to dominant balsam fir (>26%) in the overstory.

e Succession: Mid

e Typical Disturbance Type: Windthrow or harvesting.

e Ecological Features: Occupies large areas forming matrix forests with many microhabitats.
Mature stands can support multi-cohort structures and provide habitat complexity.

The SH5 VT occurs on fresh to moist, nutrient medium soils. The canopy is closed and is composed
largely of balsam fir, while the shrub and herb layers are sparsely developed because of the heavy shade
cast by the tree overstory. A needle carpet is common, as well as carpets of Schreber's moss. This VT
provides habitat for wildlife including ruffed grouse (Bonasa umbellus) and black-backed woodpecker
(Picoides arcticus).

3.4.2.6 Tolerant Hardwood

Tolerant hardwood (TH) vegetation types are typically comprised of mid to late successional shade-
tolerant hardwoods on zonal Acadian Forest ecosites. Stands are dominated by sugar maple, yellow
birch, and American beech. White ash (Fraxinus americana), ironwood (Ostyra virginiana), red maple
(and in western Nova Scotia, red oak) are common associates. Spruce-fir understories are often common
as well as an extensive shrub layer. The herbaceous layer is often dominated by ferns. Stand level
disturbances are rare and most vegetation types maintain themselves through gap replacement. These
vegetation types are typically large patches and matrix forests that have a high potential for old growth
stands and numerous different microhabitats (e.g., vernal pools, seeps, abundant leaf litter).

TH1 Sugar Maple/Wood fern-Hay-scented fern

Variants: TH1a
TH1a — Yellow birch variant: This variant has yellow birch dominant in the overstory.

e Succession: Late

e Typical Disturbance Type: stand level disturbance is rare, gaps created by individual tree
mortality, wind, or ice damage.

e Ecological Features: Due to the general longevity of this VT, it has high potential for old growth
and provides habitat for many avian, amphibian and mammal species as well as microhabitats for
bryophytes and fungi.

This VT is associated with dry to fresh-moist, nutrient medium to rich soils. The closed canopy is
dominated by sugar maple, yellow birch, and beech. The shrub layer consists of regenerating tree
species, while the herbaceous layer is diverse but dominated by hay-scented fern and evergreen wood
fern. The bryophyte layer is poorly developed.
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TH2 Sugar maple/New York fern-Northern beech fern

Variants: TH2a
TH2a — Yellow birch variant

e Succession: Late

e Typical Disturbance Type: stand level disturbance is rare, gaps created by individual tree
mortality, wind, or ice damage.

e Ecological Features: Due to the general longevity of this VT, it has high potential for old growth.
Vernal pools, seeps and spring are also common in this VT and provide habitat for amphibian and
invertebrate species as well as increasing the habitat complexity.

This VT is associated with fresh-moist, nutrient medium to rich soils. The closed canopy is dominated by
sugar maple and yellow birch. The shrub layer consists of regenerating tree species, while the
herbaceous layer is diverse but dominated by ferns preferring moister soils such as lady, New York, oak
and northern beech ferns. The bryophyte layer is poorly developed.

3.4.2.7 Wet-Coniferous

Wet-coniferous (WC) VTs are wet forest ecosystems that have water at or near the soil surface. The
canopy is partially closed and is dominated by softwood species. There is a well-developed understory of
plants that are tolerant of wet conditions. The shrub layer of WC VTs is typically characterized by
ericaceous species and tall shrubs such as mountain holly [/lex mucronata]). These forests create unique
landscapes which are important for carbon storage, nitrogen cycling, and often form the headwaters of
watercourses so they can be important in flow regulation.

WC11 Black spruce Woodland Bogs

e Succession: Edaphic

e Typical Disturbance Type: maintained by site limiting conditions

e Ecological Features: This VT creates a transition zone and creates habitat for species with
affinities for wet open coniferous habitat.

WC11 is found on nutrient poor wet soils that are primarily organic. The canopy is open with less than
30% tree cover and dominated by stunted black spruce. The herbaceous layer is well developed and
dominated by ericaceous shrubs. Similarly the bryophyte layer is also well developed and dominated by
sphagnum (Sphagnum spp.) moss species.

3.42.8 Wet-Deciduous

The wet-deciduous (WD) forest group is characterized by water at or near the ground surface for much of
the growing season. Canopies are often partly open or closed and are generally dominated by red maple,
and occasionally white ash. Vegetation types occur primarily on level to depressional topography or within
riparian zones.
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WD2 Red maple/Cinnamon fern/Sphagnum

e Succession: Early to mid, edaphic
e Typical Disturbance Type: Windthrow, harvesting.
e Ecological Features: Moderately productive system which can support black ash (Fraxinus nigra).

WD?2 is a widespread maple swamp VT that is found throughout Nova Scotia. The soils are usually
organic deposits or poorly drained mineral soils. It has a relatively high percentage of deciduous trees,
primarily red maple. Shrub cover is moderate, however it is characterized by low species diversity. It can
include regenerative overstory species, as well as other shrub species (e.g., speckled alder [Alnus
incanal). The herbaceous layer is also characterized by low diversity but can have high vegetation cover.
Wildlife species that are associated with WD2 include olive-sided flycatcher and Canada warbler.

3.4.2.9 Wet-Mixedwood

Wet-mixedwood (WM) vegetation types occur on poorly drained sites where the water table is at or near
the soil surface for most of the growing season. Canopies are partly open to closed, and are generally
dominated by red maple, spruce, balsam fir, white ash, and yellow birch. WM vegetation types are mid-
successional and have fluctuating water levels, wind throw, and insect/disease disturbance. They support
both coniferous and deciduous tree species. They exist in small patches that act as a transition
ecosystem for forest wetland species.

WM1 Red maple-Balsam fir/Wood aster/Sphagnum

e Succession: Mid, Edaphic

e Typical Disturbance Type: Individual tree mortality and windthrow.

e Ecological Features: Small pools or narrow channels typically are present with slowly moving
water, supporting biodiversity features similar to wet deciduous VTs.

This vegetation type is found on wet, poor to medium mineral soils with some level of groundwater and/or
surface flow. The canopy is closed and comprised mainly of balsam fir and red maple, with high
herbaceous cover and a well-developed bryophyte layer. The crown closure is moderate to high, and the
understory supports woody species.

WM2 Red maple-Red spruce/Wood-sorrel-Sensitive fern

e Succession: Mid, Edaphic
e Typical Disturbance Type: Individual tree mortality, windthrow, timber harvest
e Ecological Features: Well-developed canopy with old growth characteristics
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This VT occurs on moist to wet, nutrient medium environments that are poorly drained or organic
deposits. The overstory includes yellow birch, eastern hemlock, and white ash. There is low to moderate
canopy cover with a woody understory. The herbaceous layer is well developed and diverse and includes
species characteristic of wet conditions. Forest patches typically are small and occur as transitional zones
between wetlands and upland forests. These forests support old growth characteristics and a variety of
wildlife.

WM3 Red maple-Black spruce/Lambkill/Cinnamon fern/Sphagnum

e Succession: Mid, Edaphic

e Typical Disturbance Type: Windthrow and timber harvesting

e Ecological Features: Occupies small areas and acts as a stepping-stone in large forest matrices
for wetland dependent species.

This VT occurs on poorly drained sites that are underlain by wet mineral or organic deposits. It is a closed
canopy forest with high shrub and herbaceous cover, and a well-developed sphagnum moss layer. The
canopy is dominated by black spruce, red maple, and balsam fir. WM3 is characterized by the lowest
nutrient availability of the WM VT’s. This type typically consists of small patches found within large
matrices. There are often pools of open water and peaty hummocks which provide habitat for amphibians
invertebrates, and avifauna.

’

3.4.2.10 Forested Wetlands

There are several wetlands within the SLSA, varying in size, type, and complexity. Many of these
wetlands are complexes, containing more than one wetland community (i.e., a fen with a tree and shrub
swamp halo around the perimeter). Although the Nova Scotia FEC system provides habitat types that are
described as ‘wet coniferous’ or ‘wet deciduous’ conditions, there isn’t a sufficient classification within this
system for all wetland types (Section 3.2). Some of the wet forest groups are also not always indicative of
wetland conditions and can also include forest mosaics or moist sites. The variation between wet forest
groups is also difficult to distinguish from digital data sources, therefore they were simply identified as
‘wetland’ in Figure 3.8.
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3.4.3 SPECIES AT RISK

AC CDC records (AC CDC 2023) indicate that the SLSA and surrounding environment may support a
variety of wildlife, including SAR and SOCC. These species can be adversely affected by development in
a variety of ways. These include direct loss of habitat as well as indirect habitat loss caused by sensory
disturbance which can prevent species from using existing suitable habitat. Fragmentation of habitat can
prevent species from accessing suitable habitat patches or may result in the formation of isolated habitat
patches that are too small to support species that require large home ranges. Development can also
result in increased rates of mortality associated with collisions with automobiles and structures such as
windows of buildings or guy wires, exposure to anthropogenic toxins, and predation by domestic pets and
generalist predators such as crows, racoons, coyotes and foxes that are tolerant of the presence of
humans.

For the purposes of this report, SAR are defined as any species with a status of Special Concern,
Vulnerable, Threatened, Vulnerable, or Endangered by the Nova Scotia Endangered Species Act (NS
ESA), the Federal Species at Risk Act (SARA), or the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC). SOCC are defined as any species with an AC CDC S-rank of S1 (Critically
Imperiled), S2 (Imperiled), or S3 (Vulnerable). Table 3.14 presents species identified in the AC CDC data
report (full report provided in Appendix A). The distribution of SAR and SOCC that have been recorded in
or near the SLSA either during the field surveys or from existing records are presented on Figure 3.8.
Some SAR are considered to be location sensitive since their populations may be placed at risk by illegal
collection if their locations were publicly available. AC CDC does not provide location data for these
species. For the purposes of this report, location sensitive species were presumed to have been recorded
within 5 km of the SLSA in the same manner as SAR for which location data were available. Desktop data
sources provide a preliminary baseline understanding; however collecting more than one season of field
data would likely provide a more complete picture of SAR presence.

A different method was used to assess the potential presence of boreal felt lichen (Erioderma
pedicellatum). A predictive habitat model for boreal felt lichen has been developed for Nova Scotia
(Cameron and Neily 2008) and is now integral in supporting habitat identification according to Special
Management Practices (NSDNR 2018). Less than 20% of known occurrences of the rare boreal felt
lichen are located within the modelled habitat (NSDNR 2018), but the model identifies the coarse-scale
habitat features of importance to boreal felt lichen across all of Nova Scotia. The model output showing
the predicted distribution of boreal felt lichen was compared to the most recent imagery of the SLSA to
confirm that suitable habitat was still present. If suitable habitat was still present, boreal felt lichen was
considered to be potentially present. Predicted boreal felt lichen polygons are included on Figure 3.8.
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Table 3.14 SAR and SOCC Within 5 km of the SLSA (AC CDC 2023)
Scientific Name Common Name | SARA! | cosEwIc? | NsEsA® | Ac cDcee
Birds
Falco sparverius American Kestrel S3B,S4S5M
Riparia riparia Bank Swallow TH TH EN S2B
Hirundo rustica Barn Swallow TH SC EN S3B
Bucephala islandica Barrow's Goldeneye SC SC S1N,SUM
Setophaga castanea Bay-breasted Warbler S3S4B,54S5M
Poecile hudsonicus Boreal Chickadee S3
Perisoreus canadensis | Canada Jay S3
Cardellina canadensis | Canada Warbler TH SC EN S3B
Chaetura pelagica Chimney Swift TH TH EN S2S3B,S1M
Bucephala clangula Common Goldeneye S2S3B, S5N, S5M
Chordeiles minor Common Nighthawk SC SC TH S3B
Sterna hirundo Common Tern NAR S3B
Accipiter cooperii Cooper's Hawk NAR S17B, SUN, SUM
Contopus virens Eastern Wood-Pewee SC SC VU S3S4B
fgscpcgfl;’;’,: austes Evening Grosbeak sc sc VU S3B, S3N, S3M
Passerella iliaca Fox Sparrow S384B, S5M
Mareca strepera Gadwall S2B, SUM
Charadrius vociferus Killdeer S3B
Accipiter gentilis Northern Goshawk NAR S354
Mimus polyglottos Northern Mockingbird S1B
Anas acuta Northern Pintail S1B, SUM
Spatula clypeata Northern Shoveler S2B, SUM
Contopus cooperi Olive-sided Flycatcher SC SC TH S3B
Spinus pinus Pine Siskin S3
Setophaga pinus Pine Warbler S2S3B, S4S5M
Loxia curvirostra Red Crossbill S384
Mergus serrator Red-breasted Merganser S3S4B, S5M, S5N
Euphagus carolinus Rusty Blackbird SC SC EN S2B
Piranga olivacea Scarlet Tanager S2B, SUM
Actitis macularius Spotted Sandpiper S3S4B, S5M
Leiothlypis peregrina Tennessee Warbler S3S84B, S5M
Cathartes aura Turkey Vulture S2S3B, S4S5M
Gallinago delicata Wilson's Snipe S3B, S5M
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Table 3.14 SAR and SOCC Within 5 km of the SLSA (AC CDC 2023)

Scientific Name Common Name SARA' | COSEWIC? | NS ESA® | AC CDc“pPC
Cardellina pusilla Wilson's Warbler S3B, S5M
Mammals

Myotis and Perimyotis | Bats or Bat hibernaculum? | EN EN EN S1
Amphibians

:’fﬂgﬁrgy fium Four-toed Salamander NAR S3
Reptiles

Chelydra serpentina Snapping Turtle SC SC VU S3
Chrysemys picta picta | Eastern Painted Turtle SC SC S4
Glyptemys insculpta Wood Turtle TH TH TH S2
Fish

Salmo salar pop.6 :gasr:L:hZ?r:Tjg;nd population EN ST
Anguilla rostrata American Eel TH S3N
?;Z?Jiloharengus Alewife S3B
Insects

Myzia pullata Streaked Lady Beetle S3
Dicerca tuberculata Swollen Jewel Beetle S3
Bombus terricola Yellow-banded Bumble Bee SC SC VU S3
Amblyscirtes hegon Pepper and Salt Skipper S354
Satyrium calanus Banded Hairstreak S3
lcailcl;;ggrg;sis Bog Elfin S3
Cupido comyntas Eastern Tailed Blue S354
Z(;g; ?:;al;?ionis Question Mark S3B
Nymphalis I-album Compton Tortoiseshell S283
Danaus plexippus Monarch EN EN EN S27B, S3M
Epitheca princeps Prince Baskettail S3
Nannothemis bella Elfin Skimmer S384
Lichens and Mosses

Fuscopannaria

Sorediata a Lichen S283
Scytinium

tenuissimum Birdnest Jellyskin Lichen S2S3
Leptogium corticola Blistered Jellyskin Lichen S384
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Table 3.14 SAR and SOCC Within 5 km of the SLSA (AC CDC 2023)

Scientific Name Common Name SARA' | COSEWIC? | NS ESA® | AC CDC#*p¢
Pectenia plumbea Blue Felt Lichen SC SC VU S3
Moelleropsis nebulosa | Blue-gray Moss Shingle Lichen S2S3
Heterodermia neglecta | Fringe Lichen S384
Stereocaulon

intermedium Pacific Brain Foam Lichen S183
Cystocoleus ebeneus Rockgossamer Lichen S2
Racodium rupestre Rockhair Lichen S2S3
Coccocarpia palmicola | Salted Shell Lichen S384
Anaptychia palmulata | Shaggy Fringed Lichen S384
Peltigera collina Tree Pelt Lichen S3
Fuscopannaria White-rimmed Shingle

leucosticta Lichen TH S3
Usnocetraria

oakesiana Yellow Band Lichen S2S3
Ditrichum ' 5272
rhynchostegium a Moss

Vascular Plants

Fagus grandifolia American Beech S384
Juglans cinerea Butternut EN EN SNA
Potentilla canadensis Canada Cinquefoil S2S3
Proserpinaca Comb-leaved Mermaidweed S384
pectinata

Ranunculus sceleratus | Cursed Buttercup S2
Dichanthelium Deer-tongue Panic Grass S384
clandestinum

Mononeuria Greenland Stitchwort S3
groenlandica

Vaccinium Highbush Blueberry S354
corymbosum

Carex livida Livid Sedge S2
Amelanchier spicata Running Serviceberry S354
Polygonum Sharp-fruit Knotweed S283
oxyspermum

Neottia bifolia Southern Twayblade S3
Carex swanii Swan's Sedge S3
Symphyotrichum Wavy-leaved Aster S3
undulatum

Ulmus americana White Elm S3S4
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Table 3.14 SAR and SOCC Within 5 km of the SLSA (AC CDC 2023)

Scientific Name Common Name SARA' | COSEWIC? | NS ESA® | AC CDc“pPC
Fragaria vesca Woodland Strawberry S384
Caltha palustris Yellow Marsh Marigold S2S3
Notes:

Bold indicates SAR status.
TACCDC includes three species of bats as one unit. These species are the Myotis lucifugus (Little Brown Myotis), Myotis
septentrionalis (Long-eared Myotis), and Perimyotis subflavus (Tri-colored Bat). Each has the same status (EN) and the same S-
Rank (S1).
' Species at risk in Canada listed under Schedule 1 the federal Species at Risk Act as Endangered (EN), Threatened (TH), or
Special Concern (SC) (Government of Canada 2023).
2 Species of conservation concern in Canada assessed by COSEWIC as Endangered (EN), Threatened (TH), Vulnerable (VU), or
Special Concern (SC); not at risk species = NAR, Data Deficient = DD (Government of Canada 2023).
3 Species at risk in Nova Scotia listed under the provincial Endangered Species Act (NS) as Endangered (EN), Threatened (TH),
Vulnerable (VU), or Special Concern (SC; Government of Nova Scotia 2023).
4 Species ranked as Critically Imperiled (S1), Imperiled (S2), or Vulnerable (S3) by the Atlantic Canada Conservation Data Centre
(AC CDC 2023) and recorded within 5 km of the Project by desktop data source, where:
S1: Critically Imperiled — Critically imperiled in the province because of extreme rarity (often 5 or fewer occurrences). May be
especially vulnerable to extirpation.
S2: Imperiled — Imperiled in the province because of rarity due to very restricted range, very few populations (6 to 20 occurrences
or few remaining individuals). May be vulnerable to extirpation due to rarity or other factors.
S3: Vulnerable — Vulnerable in the province due to a restricted range, relatively few populations (often 80 or fewer).
S4: Apparently Secure — Uncommon but not rare; some cause for long-term concern due to declines or other factors (80+
occurrences).
S5: Secure — Common, widespread, and abundant in the province.
S#S#: A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or
community.
SH: Possibly Extirpated (Historical) — Species or community occurred historically in the province, and there is some possibility that
it may be rediscovered. Its presence may not have been verified in the past 20-40 years. A species or community could become
SH without such a 20-40 year delay if the only known occurrences in a province were destroyed or if it had been extensively and
unsuccessfully looked for. The SH rank is reserved for species or communities for which some effort has been made to relocate
occurrences, rather than simply using this status for all elements not known from verified extant occurrences.
SU: Unrankable — Currently unrankable due to lack of information or due to substantially conflicting information about status or
trends.

Incidental observations of wildlife were recorded during wetland, vegetation, water, and archeology field
programs. Stantec observed 58 species (45 birds, 7 mammals, 4 amphibians, 2 reptiles) including 2 SAR
and 4 SOCC. American Beech was the only vascular plant SOCC observed during field surveys. The only
SAR observed during field studies were the snapping turtle and common nighthawk. SAR and SOCC
species observed in the field are identified in Table 3.15 and shown on Figure 3.8. A full list of species
observed during field studies is available in Appendix C.

&
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Table 3.15 Incidental Observations of SAR and SOCC

Scientific Name Common Name SARA! COSEWIC? | NS ESA® AC cDc*
Birds

Chordeiles minor Common Nighthawk SC SC TH S3B
Perisoreus canadensis | Canada Jay S3
Spinus pinus Pine Siskin S3
Vegetation

Fagus grandifolia | American Beech | | | | S3S4
Reptiles

Chelydra serpentina | Snapping Turtle | SC | SC | VU | S3
Notes:

Bold indicates SAR status.
' Species at risk in Canada listed under Schedule 1 the federal Species at Risk Act as Endangered (EN), Threatened (TH), or
Special Concern (SC) (Government of Canada 2023).
2 Species of conservation concern in Canada assessed by COSEWIC as Endangered (EN), Threatened (TH), Vulnerable (VU),
or Special Concern (SC); not at risk species = NAR, Data Deficient = DD (Government of Canada 2023).
3 Species at risk in Nova Scotia listed under the provincial Endangered Species Act (NS) as Endangered (EN), Threatened (TH),
Vulnerable (VU), or Special Concern (SC; Government of Nova Scotia 2023).
4 Species ranked as Critically Imperiled (S1), Imperiled (S2), or Vulnerable (S3) by the AC CDC (AC CDC 2023) and recorded
within 5 km of the Project by desktop data source, where:
S1: Critically Imperiled — Critically imperiled in the province because of extreme rarity (often 5 or fewer occurrences). May be
especially vulnerable to extirpation.
S2: Imperiled — Imperiled in the province because of rarity due to very restricted range, very few populations (6 to 20
occurrences or few remaining individuals). May be vulnerable to extirpation due to rarity or other factors.
S3: Vulnerable — Vulnerable in the province due to a restricted range, relatively few populations (often 80 or fewer).
S4: Apparently Secure — Uncommon but not rare; some cause for long-term concern due to declines or other factors (80+
occurrences).
S5: Secure — Common, widespread, and abundant in the province.
S#S#: A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or
community.
SH: Possibly Extirpated (Historical) — Species or community occurred historically in the province, and there is some possibility
that it may be rediscovered. Its presence may not have been verified in the past 20-40 years. A species or community could
become SH without such a 20-40 year delay if the only known occurrences in a province were destroyed or if it had been
extensively and unsuccessfully looked for. The SH rank is reserved for species or communities for which some effort has been
made to relocate occurrences, rather than simply using this status for all elements not known from verified extant occurrences.
SU: Unrankable — Currently unrankable due to lack of information or due to substantially conflicting information about status or
trends.

&

File: 160410459

50



\\Ca0213-ppfss01\work_group\1214\active\160410459\gis_data\mapping\ArcGIS Pro\HRM FCM 2022.aprxRevised: 2024-05-14 By: schubbs

.

Spyglae8 i
7%

. e "
St ‘f‘—'(f:,ommgnj‘.nghthawk

S ———

Common
Nighthawk:

&P

rom

Common Nighthawk

/

(Common Nighthawk

Species at Risk (Incidental Observation)

Species of Conservation Concern (Incidental Observation)
Species at Risk and Species of Conservation Concern (ACCDC)
Wood Turtle Observation (ECA, 2016)

Transmission Line

Pipeline

Highway

Road

Resource / Seasonal Road

0 250 500 N
Metres
(At original document size of 8.5x11)
1:21,000

@ Stantec

Project Location

Prepared by IPodrug on 2024-03-07
Halifax Regional Municipality,

Revised by NWhite on 2024-03-14

Nova Scotia Revised by SChubbs on 2024-05-10
Trail Client/Project i
Notes 1 2k . [T Figure ID: 007
1, Coordinate System: NAD 1983 CSRS UTM Zone 20N ——  Waterway Halifax Regional Municipality ¢
2. Data Sources: Government of Nova Scotia, Department of Future Serviced Communities
Natural and NS Envi and Waterbody i
Climate Change; East Coast Aquatics - Ecological aspects of a Background Studies
local Wood Turtle (Glyptemys insculpta) population along the Wetland (Stantec, 2023) Figure No.
Sackville River, Nova Scotia (Page 17) 2016.; Atlantic Canada
Conservation Data Cenlre, 2023 ] wettand (NsECC) -
. of Nova Scotia D of P - " " Title
Service Nova Scotia and Internal Services; Nova Scotia [ significant Habitat - Species at Risk SAR, SOCC, and Sensitive Habitats
D of Natural and Boreal Felt Lichen Predicted Habitat (NSECC, 2010) it ’
&P study Area Identified - SLSA
Disclaimer: This has been prep: based on i ided by others as cited in the Notes section. Stantec has not verified the and/or of this i and shall not be responsible for any errors

NO Tt for data

p
or omissions which may be incorporated herein as a result. Stantec

in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

3.4.3.1 Species at Risk Descriptions

SAR identified in either the AC CDC (2023) report or identified during the field programs are described
below. Species are presented in the order they appear in the tables above and information is provided on
the species biology, as well as its regulatory status. Species identified during field programs are marked
with an asterisk (*).

Bank Swallow

Bank swallow is listed as Threatened under the federal SARA and as Endangered under the provincial
NS ESA. Bank swallows nest in burrows that they excavate in a variety of habitat types. These include
lake and ocean bluffs; stream and riverbanks; sand and gravel pits; roadcuts; piles of sand, topsoil,
sawdust, coal ash, and other materials (COSEWIC 2013a). The nest burrows are excavated in vertical or
near vertical slopes (76- 105° slope). Critical habitat has been defined and mapped for bank swallow in
Nova Scotia (NSDNRR 2021). Critical habitat is the habitat that is necessary for the survival or recovery
of a species. Critical habitat for this species consists of suitable nesting habitat as well as suitable
foraging habitat that is found within 500 m of the nesting habitat. Foraging habitat consists of open
habitats that produce insects such as wetlands, salt marshes, grasslands, and hay fields. Seasonal
wetlands or ponds that are flooded are important sources of insect prey for bank swallows. The Study
Area does not fall within bank swallow critical habitat that is currently mapped. The AC CDC data search
(2023) indicated that there are 26 records of bank swallow within approximately 5 km of the Study Area
with the nearest record 2 km from the center of the Site (Figure 3.8). This consisted of six bank swallows
that were observed near the Killarney area of Bedford on July 20, 2000. No bank swallows were observed
during the field surveys. No natural potential nesting sites (lake bluffs and stream banks) were observed
within the Study Area; however, stockpiles of earth are visible on aerial imagery of the Study Area on a
property near the southern boundary of the Study Area. These stockpiles could potentially provide nesting
sites for bank swallows if the material is friable enough for bank swallows to excavate, has steep
embankments and is not disturbed during the nesting season.

Barn Swallow

Barn swallow is listed as Threatened under the federal SARA and Endangered under the provincial NS
ESA; however, the species was re-assessed as Special Concern in 2021 (COSEWIC 2021b) making it
eligible for a status change under the federal SARA. Barn swallow is a mid-sized aerial insectivore that
forages in open habitats (e.g., agricultural fields, shorelines) and nests on anthropogenic structures,
particularly rural settlements, and other structures (e.g., culverts; COSEWIC 2011b). Before European
settlement, the barn swallow’s nesting habitat was mainly characterized by natural features, such as
caves, holes, crevices, and ledges associated with rocky cliff faces. Although barn swallows continue to
nest in traditional natural situations, they are now most closely associated with human-made structures in
rural areas. Such nesting sites include a variety of artificial structures that provide either a horizontal
nesting surface (e.g., a ledge) or a vertical face, usually with some sort of overhang that provides shelter.
Nests are most commonly located in and around open barns, garages, sheds, boat houses, bridges, road
culverts, verandahs, and wharfs, and are situated on such things as beams and posts, light fixtures, and
ledges over windows and doors (COSEWIC 2011b). This species was listed on Schedule 1 of SARA in
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2017, but critical habitat has not been identified to date. No barn swallows were observed during the field
surveys conducted in mid-July when this species would be present in Nova Scotia. There were five
records of barn swallows reported by the AC CDC (2023) within 5 km of the Study Area. Four of the
records are from the Bedford Maritime Breeding Bird Atlas (MBBA) square which is 100 km?2 in size. The
center of the MBBA square is used as the location of all bird records within the MBBA square so it is not
possible to determine whether the records are located near the Study Area. The fifth and most recent
record (2019) and was recorded in Lucasville approximately 3.4 km from the Study Area. There are
houses and other anthropogenic structures located in the eastern half of the Study Area that could
provide suitable nesting habitat for Barn Swallows.

Barrow's Goldeneye

Barrow’s goldeneye is listed as Special Concern under the federal SARA but is not listed under the NS
ESA. The federal ranking was first assigned in 2003, and was reevaluated, with no changes made, in
2011 (COSEWIC 2000; 2011a). Barrow’s goldeneye is a medium sized diving duck residing in Canada
and the United States. Most Barrow’s goldeneyes are found west of the Rocky Mountains; however, a
small population is present in Quebec and the Atlantic provinces (COSEWIC, 2011). In eastern Canada
Barrow’s goldeneyes nest in Quebec in the boreal forest along the north shore of the St. Lawrence River.
This species does not nest in Nova Scotia; however, small numbers of Barrow’s goldeneyes winter in
nearshore coastal waters of Nova Scotia where they feed on mussels and other aquatic invertebrates.
There are nine records of Barrow’s goldeneye in the vicinity of Bedford presumably in Bedford Basin. The
nearest record is 3.9 km away from the Study Area. The Study Area provides neither suitable breeding
nor wintering habitat for this species. No Barrow’s goldeneye were encountered during field survey.

Canada Warbler

Canada warbler is listed as Threatened under the federal SARA and Endangered under the provincial NS
ESA; however, the species was re-assessed as Special Concern in 2020 (COSEWIC 2020) making it
eligible for a status change under the federal SARA. Close to 80% of the Canada warbler population
breeds in Canada (COSEWIC, 2020). Many key threats identified by COSEWIC (2020) are present on the
wintering grounds outside of Canada, though habitat loss in Canada is recognized as a contributing
factor.

Canada warblers are found in a variety of forest types, but are most common in wet, mixed deciduous-
coniferous forest with a well-developed shrub layer. It is also found in shrub swamps, red maple stands,
eastern white cedar (Thuja occidentalis) stands, conifer swamps dominated by black spruce and
tamarack, and riparian woodlands along rivers and lakes.
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No Canada warblers were encountered during the field surveys. However, this species is typically found
in dense vegetation and the field surveys were not conducted during peak Canada warbler breeding
activity in June when this species can be detected by its song. There are two AC CDC records of Canada
warbler within approximately 5 km of the Study Area. The closest record is from the Bedford MBBA in
1988. Given the large size of the MBBA square and the lack of georeferenced bird records from within the
MBBA square, it is not possible to determine if the Canada warbler was recorded close to the Study Area.
The second record is more recent (2019) but is 6.3 km from the Study Area.

There is suitable habitat for Canada warblers within the Study Area. Three forested or tall shrub dominated
wetlands having relatively open tree overstories and dense shrub understories were encountered during
the field surveys which could provide suitable breeding habitat for this species.

Chimney Swift

Chimney swift is listed as Threatened under the federal SARA and Endangered under the NS ESA. The
species has been assessed by COSEWIC twice, first in 2007, followed by a confirmatory report in 2018
(COSEWIC 2007b; 2018a). Chimney swift is a small areal insectivore which be found in Eastern North
America during the breeding season. Before European settlement, chimney swifts nested and roosted in
large hollow trees. These nesting and roosting sites became less common because of forest harvesting.
chimney swifts adapted to the loss of natural nesting and roosting sites by using large masonry chimneys
for nesting and roosting. Eventually, large masonry chimneys fell out of favor and the supply of suitable
nesting and roosting sites dwindled.

There are two records of chimney swift recorded within 5 km of the Study Area. Both are from the Bedford
MBBA which amalgamates bird records from a 100 km2 MBBA square. It is, therefore, impossible to
determine with precision where these birds were observed. No chimney swifts were observed during the
field surveys. No large masonry chimneys are present in the Study Area; however, there are mature
forest stands in the Study Area that may be old enough to support large hollow trees.

Common Nighthawk*

Common nighthawk is listed as Special Concern under the federal SARA and as Threatened under the
provincial NS ESA. Common nighthawk was first federally listed as Threatened in 2007 (COSEWIC
2007a); however, due to a stabilization in the rate of decline, and the abundance of common nighthawk in
suitable environments, COSEWIC (2018b) revised the status to Special Concern in 2018. The federal
SARA status was downgraded from Threatened to Special Concern in 2023. Common nighthawk is a
medium-sized aerial insectivore that nests in a variety of open habitats with minimal ground vegetation
including open forest (especially areas with cuts, burns or rock outcrops), short grass prairie, dry bogs,
rocky areas (such as quarries, gravel pits, and bedrock outcrops), sandy coastal habitats and settled
areas that resemble open natural areas such as railways, gravel roads, airports, cultivated fields,
orchards, parks, buildings with gravel roofs, oil-well pads, and pipelines. Common nighthawks are
opportunistic generalist foragers and aggregate in areas where flying insects are abundant including
waterways, lighted areas, and wetlands.
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Common nighthawks were observed at six locations in the Study Area during the field surveys (Figure
3.8). In all instances common nighthawks were observed foraging, calling, or displaying while in flight.
Given the large areas over which common nighthawks forage and display, it was not possible to isolate
areas where nests were present. Given the nesting habitat preferences of this species, it is possible to
identify areas in the Study Area where nesting could potentially occur. These include disturbed areas
associated with industrial facilities near the center of the Study Area, the small borrow pit in the southwest
corner of the Study Area, burned areas in the center of the Study Area, a large open low shrub swamp
near the northern end of the Study Area, and the transmission line RoW at the northern tip of the Study
Area.

Eastern Wood-Pewee

Eastern wood-pewee is listed as Special Concern under the federal SARA and Vulnerable under the
provincial NS ESA. Eastern wood-pewee is a medium sized flycatcher that typically nests in mature
deciduous and mixedwood forest stands. They typically occupy the mid to upper layers of the canopy and
favor areas where canopy openings are present where they can catch flying insects (NSDNRR 2022).
Threats to eastern wood-pewee are poorly understood, but like most aerial insectivores, a decline in
insect populations is thought to be a key contributor (COSEWIC 2012a).

The AC CDC data request (2023) indicates that there are six records of eastern wood-pewee within
approximately 5 km of the Study Area. All but one of these records were collected within the 100 km?
Bedford MBBA square so it is not possible to determine with any precision where these birds were
observed. The sixth record is from Birch Cove 5.9 km from the Study Area. No eastern wood-pewees
were recorded during the field surveys; however, the FEC forest stand mapping for the Study Area
suggests that suitable nesting habitat may be present in the Study Area. This would include mature
deciduous and mixedwood forest stands in the western and northern portions of the Study Area that
border open habitats such as transmission lines and recently harvested forest stands.

Evening Grosbeak

Evening grosbeak is listed as Special Concern under the federal SARA and Vulnerable under the
provincial NS ESA. Evening grosbeaks nest in large mature conifer stands and old mixed forest stands
with a high proportion of balsam fir, white spruce or trembling aspen (COSEWIC 2016a). Forest stands
having varied structure and open canopy are preferred as breeding habitat. Evening grosbeaks are
resident birds that can remain in their breeding range year-round. During the winter months evening
grosbeaks are often attracted to areas where seeds and berries are abundant. This species is attracted to
plant species that produce large-winged seeds, particularly Manitoba maple (Acer negundo) and will also
visit bird feeders where common sunflower (Helianthus anuus) seeds are available.
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No evening grosbeaks were observed during the field surveys. The AC CDC data search (AC CDC 2023)
indicated that there is one record of evening grosbeak within 5 km of the Study Area. An evening
grosbeak was confirmed as nesting within the Bedford MBBA square in 1990. It is not possible to
determine the precise location where it was observed. The Study Area contains old relatively open-
canopied mixed forest that contain balsam fir as one of the dominant species. As such, there is some
potential for evening grosbeak to nest in the Study Area. There are residences located within the Study
Area and it is likely that some of these residences feed birds which may attract evening grosbeaks to the
Study Area outside of the breeding season.

Olive-sided Flycatcher

Olive-sided flycatcher is listed as Special Concern under the federal SARA and as Threatened under the
provincial NS ESA. It was first federally listed as Threatened in 2007; however, due to a stabilization in
the rate of decline, COSEWIC (2018c) revised the status to Special Concern in 2018. The official federal
SARA status was downgraded from Threatened to Special Concern in 2023. In Nova Scotia, olive-sided
flycatchers are found in forested areas where scattered trees remain after clear-cutting or fire, as well as
mature stands of black spruce adjacent to bogs, fens, beaver ponds, or clearcuts. Nests are established
in black spruce trees.

No olive-sided flycatchers were recorded during the field surveys. The AC CDC data report (2023)
indicates that two olive-sided flycatchers have been recorded within approximately 5 km of the Study
Area. The nearest bird was observed in the Bedford MBBA square in 1988. The second record is more
recent (2019) and was reported from Hammonds Plains, 6.8 km from the Study Area. Habitat mapping for
the Study Area indicates that suitable nesting habitat for olive-sided flycatcher may be present in a large
low shrub dominated swamp at the northern end of the Study Area. This wetland contains a mixture of
open wetland, scattered patches of black spruce, adjacent stands of black spruce, and areas of open
water.

Rusty Blackbird

Rusty blackbird is listed as Special Concern under the federal SARA and Endangered under the
provincial NS ESA. Rusty blackbird is a medium-sized blackbird found in coniferous-dominated forests
adjacent to wetlands (COSEWIC 2017a). Approximately 85% of the rusty blackbird breeding range is in
Canada. Rusty blackbird breeding habitat includes sedge meadows, beaver ponds, muskegs, swamps,
scrub riparian habitats of islands, lakes, rivers, and streams, as well as alder and willow thickets. In Cape
Breton rusty blackbirds will occasionally occur in pastures. This species typically selects breeding areas
that contain shallow water areas for foraging and low open coniferous cover for nesting. Rusty blackbirds
are typically found in remote areas.

File: 160410459 56



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

No rusty blackbirds were recorded during the field surveys. There are three records of rusty blackbird
located within approximately 5 km of the Study Area. The nearest records are from the Bedford MBBA
square in 1988. No precise location data are available for these records other than that they were
recorded somewhere within the 100 km? square whose center is located 2 km from the Study Area. The
third record is more recent (2008) and is from the English Corner MBBA square 5.7 km from the Study
Area. The habitat mapping for the Study Area reveals that potential rusty blackbird nesting habitat may be
present in a large low shrub dominated swamp located near the northern end of the Study Area. This
wetland contains both shallow water areas and patches of low open coniferous cover.

Myotis and Perimyotis Bats

The AC CDC data request results indicate that bats may be present near the Study Area. Information
regarding bat habitat (particularly bat hibernacula sites) are listed as area sensitive in the AC CDC data
report; consequently, no information is available regarding the type of habitat present or which bat
species are present. Three species of hibernating bat have been recently listed as Endangered by both
the federal government and the province of Nova Scotia. These include little brown myotis (Myotis
lucifugus), northern myotis (Myotis septentrionalis) and tri-colored bat (Perimyotis subflavus) (COSEWIC,
2013b). The populations of these three bat species have been severely reduced by white-nose syndrome,
an introduced disease caused by a fungus (Pseudogymnoascus destructans) that affects hibernating
bats. Little brown myotis, northern myotis and tri-colored bat are considered location sensitive species in
Nova Scotia, and thus location data for sightings of these species are considered confidential and are not
provided in AC CDC reports.

Habitat for these three species consists of hibernacula for overwinter survival and summering areas with
suitable foraging areas within commuting range to structures used for roosting or maternity colonies.
Hibernacula have been identified as critical habitat for little brown myotis, northern myotis and tri-colored
bat (ECCC 2018b). All three species hibernate in caves or abandoned mines. Hibernation habitat is used
for approximately six months each year. No critical habitat has been identified near the Study Area. The
nearest area known to provide bat hibernacula are near Centre Rawdon approximately 30 km to the
north. No Myotis and Perimyotis Bats were encountered during field survey.

These bat species forage in a variety of habitat types which vary by species. Foraging habitat includes
lakes, ponds and rivers, forest gaps, the edges of forests and along trails. These bat species tend to
avoid large open areas such as agricultural land, large clear-cuts and burned forests. Maternity colony
habitat varies by species. Little brown myotis females will establish maternity colonies in buildings, under
bridges, in rock crevices, or in cavities of canopy trees in forests. Northern myotis establish maternity
colonies in large trees. Tri-colored bats often establish maternity roosts in clumps of arboreal lichens and
may also establish maternity colonies in buildings. Maternity colonies often consist of hundreds of
females and their young, so the locations of these roost sites are important. Males typically do not roost in
large numbers and may use a variety of sites such as snags, crevices under bark and human made
structures.
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Hibernaculum sites and maternity colonies are the most important and sensitive habitats for non-
migratory bats since large numbers of individuals gather at these sites. The geology of the Study Area is
not conducive to the formation of solution caves and there was no evidence to indicate that underground
mine workings are present in the Study Area. As such, it is unlikely that the Study Area provides potential
hibernacula for bats. The Study Area is mostly forested. The mature mixed forest stands found in the
Study Area could potentially be suitable for maternity colonies. Attics in residences in the eastern half of
the Study Area could provide maternity colony sites for little brown myotis and possibly tri-colored bat.
Suitable foraging habitat would be present throughout most of the Study Area.

Snapping Turtle*

Snapping turtle is listed as Special Concern under the federal SARA and Vulnerable under the provincial
NS ESA. Snapping turtles are found in Canada throughout Nova Scotia, New Brunswick, Quebec,
Ontario, and in parts of Saskatchewan (COSEWIC 2008). They are typically found in slow moving or
standing water with a soft mud bottom and dense aquatic vegetation. Snapping turtles are found in lakes,
ponds, sloughs, shallow bays or river edges and slow streams. Snapping turtles will bask on offshore logs
or rocks when water temperatures are low. This species spends most of its time in the water; however,
between mid-May and mid-June female snapping turtles leave the water to find suitable sites to lay their
eggs. These nesting sites include sand and gravel banks along waterways, muskrat houses, abandoned
beaver lodges, railroad and road embankments, gardens, pastures, sawdust piles, manure piles, and
forest clearings. Nesting sites are usually located near water. Snapping turtles may follow streams
(including rocky streams) to reach suitable nesting sites. Mating may occur in these streams during the
movements to nesting sites. The eggs hatch during the early fall and the hatchlings disperse to water
where they bury themselves under leaf litter and debris and hibernate until spring.

There are several records of snapping turtles in or near the Study Area. On July 18, 2023, a juvenile
snapping turtle was observed crossing a dirt road near the western edge of the Study Area (Figure 3.8).
This is an unusual location for a snapping turtle to be found since it was not located near any permanent
water bodies other than a small wetland found in the ditch of the road. There are two AC CDC records of
snapping turtles from Sandy Lake (Figure 3.8). There are 27 other snapping turtle records within 5 km of
the Study Area. Snapping turtles are known to be present in Sandy Lake and can also be expected to be
present along any of the streams that flow in or out of Sandy Lake. The best foraging and hibernation
habitat for snapping turtles would be found in Sandy Lake as well as in ponds, still waters, and slow
flowing streams located in the Study Area. Faster flowing hard-bottomed streams could provide travel
corridors for mating snapping turtles and for females travelling to nesting sites. Sandy and gravelly areas
located adjacent to the foraging and travel routes could provide potential nesting sites.
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Eastern Painted Turtle

The eastern subspecies of the painted turtle is listed as Special Concern under the federal SARA but is
not listed under the NS ESA. Eastern painted turtle was first assessed by COSEWIC in 2018 (COSEWIC
2018d) and was designated as Special Concern in 2021. This suggests that a status change under the
NS ESA is possible, as the federal designation was recent. The painted turtle is a small turtle with one of
the most northernly distributions of North American freshwater turtles. In Canada, the eastern painted
turtle subspecies is found in mainland Nova Scotia and near the coast in New Brunswick.

Eastern painted turtles occupy slow moving, relatively shallow and well vegetated wetlands (swamps,
marshes, ponds, and oxbows) and water bodies (lakes, rivers, creeks, and streams) with abundant
basking sites and organic substrate. They are found in association with aquatic plants including water
shield (Brasenia schreberi), American water lily (Nymphaea odorata), cow lily (Nuphar variegata), pickerel
weed (Pontederia cordata), and pondweed (Potamogeton spp.), which are used for cover and feeding.

No eastern painted turtles were observed during the field surveys. There are two AC CDC records of this

species from within approximately 5 km of the Study Area. Suitable habitat is present for eastern painted

turtles within the Study Area. These areas include Sandy Lake (particularly shallow weedy coves), ponds,
sluggish streams, and wastewater treatment lagoons.

Wood Turtle

Wood turtle is listed as Threatened under both the federal SARA and the provincial NS ESA. Wood turtle
was first added to Schedule 1 of SARA in 2010 and had the status of Threatened reaffirmed in 2018
(COSEWIC 2018e). Wood turtle is a medium sized turtle with a grey/brown or yellow carapace. They can
be found throughout Eastern North America, and prefer semi-aquatic, riparian environments. Wood turtle
is considered a location sensitive species in Nova Scotia, and thus location data for individual sightings of
Wood turtle are considered confidential.

Wood turtles are associated with meandering shallow rivers with sand, gravel and/or cobble bottoms.
These rivers are typically clear, with moderate current and frequent oxbows. Secondary tributaries
(brooks) that feed these rivers may also support wood turtles by providing travel routes to resource
patches. Still water or slow water habitats such as vernal pools, oxbows, marshes, and beaver ponds are
also used, though less frequently than riverine habitats. Wood turtles are highly terrestrial and will forage
in riparian and wetland habitats adjacent to river systems.
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A population of wood turtles is present on the Sackville River (East Coast Aquatics 2016). A two-year
monitoring study of this population demonstrated a high degree of site fidelity with none of the 11 marked
wood turtles leaving the Sackville River. However, incidental observations compiled by East Coast
Aquatics (2016) indicated that wood turtles have been observed away from the Sackville River. A wood
turtle was observed and photographed in the Kingswood subdivision which is located just outside of the
western boundary of the Study Area (Figure 3.8). It is likely that this wood turtle used Johnson Brook as a
travel route to get to the Kingswood Subdivision. Johnson Brook flows through the Study Area into Sandy
Lake which drains into the Sackville River via Peverill Brook and Drain Lake. The Study Area does not
contain good wood turtle nesting or hibernation habitats, but wood turtles may occasionally forage along
the banks of the streams that feed into Sandy Lake.

American Eel

The American eel is listed as Threatened by COSEWIC but is not listed under either the federal SARA or
the NS ESA. American eels reproduce in the Sargasso Sea. Some eels remain at sea while others
migrate to the rivers and streams where they mature before heading back to sea to reproduce (COSEWIC
2010). American eels use a wide range of aquatic habitats and are capable of overcoming barriers to
movement by leaving the water and moving over wet surfaces on the land. As such, they can be found far
up small streams. American eels are generally nocturnal and spend the day in burrows or under cover
objects. They feed on fish and aquatic invertebrates.

Aquatic species surveys were outside the scope of this work and there were no incidental observations of
American eels while conducting other field-based work. There are four AC CDC records of American eel
within approximately 5 km of the SLSA with the nearest observations in Lower Sackville, 2.8 km north of
the center of the SLSA. American eels could be expected to be present in the SLSA at several locations
including Sandy Lake and the streams that flow through the SLSA into Sandy Lake.

Atlantic Salmon

The Atlantic salmon is listed as Endangered by COSEWIC but is not listed under either the federal SARA
or the NS ESA. The Atlantic salmon is an anadromous fish which spawns in freshwater and matures in
salt water. During the freshwater phase of their lives, Atlantic salmon are generally found in clear, cool,
and well oxygenated rivers and streams with low to moderate gradients and having substrates composed
of gravel, cobble and boulder (COSEWIC 2012b). There is a small population of Atlantic salmon present
in the Sackville River. Records indicate that some of these fish enter Peverills Brook which flows out of
Sandy Lake. Spawning habitat along Peverills Brook have been enhanced in recent years. Historically,
Atlantic salmon have been reported in Sandy Lake and in at least one of the streams that flows into
Sandy Lake (Figure 3.8). There are four recent records of Atlantic salmon from within 5 km of the SLSA.
The nearest record is from the Sackville River, 4.5 km north of the SLSA. Historical records suggest that
Atlantic salmon could potentially be present in Sandy Lake and in the northern most stream in the SLSA.
Presence of Atlantic Salmon fry have been recently documented in June 2024 (McKendry, 2024).
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Yellow-banded Bumble Bee

Yellow-banded bumble bee is designated as Special Concern under the federal SARA and as Vulnerable
under the NS ESA. The species was first assessed in 2015 (COSEWIC 2015) and was designated for
federal status in 2018. Yellow-banded bumble bee is found in much of Canada and parts of the United
States and occurs in a diverse range of habitats, including mixed woodlands, farmlands, urban areas,
montane meadows, prairie grasslands and boreal habitats. It has been recorded foraging on flowers for
pollen and nectar from a variety of plant genera. Like many bumble bees, it usually nests underground in
pre-existing cavities such as abandoned rodent burrows and rotten logs. Yellow-banded bumble bee
queens overwinter underground and in decomposing organic material such as rotting logs (COSEWIC
2015; ECCC 2022a).

There are two records of yellow-banded bumble bee within approximately 5 km of the Study Area with the
nearest record 3.6 km away. Given the generalist nature of this species and the wide range of forested
and open habitats that it uses, yellow-banded bumble bees could potentially be present throughout the
Study Area.

Monarch

Monarch is listed as Special Concern under the federal SARA and as Endangered under the NS ESA.
The monarch is a milkweed butterfly in the family Nymphalidae. The eastern North American population is
migratory and monarchs that breed in Northeastern North America migrate to over wintering sites in
Mexico, Florida, and the Gulf Coast of the United States. Adult monarchs feed on a variety of plant
species and can be found in a variety of habitats. In Nova Scotia, monarch larvae feed on the introduced
common milkweed (Asclepias syriaca) and the native swamp milkweed (Asclepias incarnata). This limited
selection of suitable larval food plants restricts the distribution of larval monarchs to the distribution of the
two milkweed species. Common milkweed is typically found along roadsides and in agricultural fields
particularly in sandy soils. It is uncommon in most of Nova Scotia but may be locally common in the
Annapolis Valley. Swamp milkweed is an uncommon native species in Nova Scotia that is typically found
in wet thickets usually near a stream or lake shore.

Monarchs have been recorded 35 times within approximately 5 km of the Study Area. The nearest record
is 2.7 km from the Study Area. The two records closest to the Study Area were of larval monarchs
indicating that suitable host plants were present. Neither common milkweed nor swamp milkweed was
noted in the Study Area during the habitat surveys; however, small populations of these species could
potentially be present. Gardeners may also cultivate milkweed to provide breeding habitat for monarchs.
Areas of the Study Area with the greatest potential to provide breeding habitat for monarchs would be
relatively rich swamps and shorelines where swamp milkweed may be present. Patches of common
milkweed could potentially be present on roadsides. Residential areas could also provide breeding
habitat. Adult monarchs feed on nectar of a wide variety of flowers. Residential areas and open habitats
such as old fields and vacant lots would provide high concentrations of flowers. Suitable feeding areas for
adult monarchs in the SLSA would include the margins of trails and disturbed areas where preferred food
plants such as asters and goldenrod produce abundant flowers. The SLSA could provide habitat for both
larval and adult monarchs.
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Boreal Felt Lichen

Boreal felt lichen is listed as Endangered under both the federal SARA and the NS ESA. The distribution
of boreal felt lichen formerly included Nova Scotia, New Brunswick and Newfoundland; however, it is now
extirpated in New Brunswick. As of 2020, there are 54 sites in Nova Scotia where boreal felt lichen still
exists, down from 317 sites in 2014.

This species inhabits cool, humid forests containing balsam fir (Abies balsamea). Boreal felt lichens are
found in or adjacent to forested wetlands having a ground vegetation layer dominated by Sphagnum
moss, located within 25 km of the Atlantic coast and at elevations < 200 m above sea level (COSEWIC
2014a). In the past, this species was found growing on balsam fir, black spruce (Picea mariana), white
spruce (Picea glauca), red maple (Acer rubrum), and white birch (Betula papyrifera); however, it is
currently found only on mature balsam fir.

Three wetlands in the SLSA overlap with predicted habitat polygons (Figure 3.8). Although predictive
mapping indicates the presence of habitat conditions that may be suitable for boreal felt lichen, it is
Stantec’s professional opinion that it is not likely to be present in the SLSA. Two of the polygons are small
(less than 1 ha in area) and occur adjacent to Farmers Dairy Lane and Hammonds Plains Road near
Larry Uteck Boulevard. The Hammonds Plain Road wetland includes disturbed mixedwood along a
riparian zone, with limited cover of balsam fir. The Farmers Dairy Lane polygon was casually observed by
wetland surveyors to be disturbed and combined with proximity to commercial development unlikely to
support boreal felt lichen. The third, larger polygon is associated with a wetland stream buffer in the
northwest of SLSA. Coniferous cover in the larger polygon has been almost entirely cut-over and
remaining habitat consists of open riparian wetland or discontinuous swamp dominated primarily by
hardwood species. The nearest known location of a boreal felt lichen indicator species is an occurrence
of salted shell lichen (Coccocarpia palmicola) 4 km to the northwest within intact habitat near Webber
Lake. There is not comparable habitat within the SLSA.

Blue Felt Lichen

The blue felt lichen is a cyanolichen that is listed as Special Concern under the federal SARA and
Vulnerable under the NS ESA. Blue felt lichen requires cool, moist growing conditions with cool summers
and moderate winters (ECCC 2022b). It is typically found within 30 km of the ocean which fosters these
conditions. Blue felt lichen is typically found in cool, moist microsites such as valleys, gullies, wetlands,
and near water bodies such as lakes and streams. This species is epiphytic and is typically found on
mature deciduous trees with rough bark, particularly red maple and yellow birch. In Nova Scotia, blue felt
lichen is frequently found in mature deciduous or mixedwood forested wetlands. Blue felt lichen is
sensitive to air pollution, particularly sulphur dioxide and nitrogen oxides.

There are two records of blue felt lichen within approximately 5 km of the SLSA. One record is from
Webber Lake 4.9 km northwest of the Study Area. The second record is 6.7 km to the west of the Study
Area in Hammonds Plains. No directed searches were made for blue felt lichen during the field surveys.
The SLSA contains a number of mature deciduous and mixedwood forested wetlands that could provide
suitable habitat for blue felt lichens. These are scattered throughout the western half of the Study Area.
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White-rimmed Shingle Lichen

The white-rimmed shingle lichen is listed as Threatened by COSEWIC but is not listed under either the
federal SARA or the NS ESA. This species is an arboreal cyanolichen that grows in cool moist habitats. In
Nova Scotia it is typically found in forested wetlands where red maple is present in the canopy.
Understory species that white-rimmed shingle lichen is associated with include cinnamon fern
(Osmundastrum cinnamomeum), royal fern (Osmunda regalis), winterberry (/lex verticillata), mountain
holly, and sphagnum moss (COSEWIC 2019). White-rimmed shingle lichen grows on medium to large red
maple that are leaning.

There is one record of white-rimmed shingle lichen within 5 km of the SLSA which is 4.8 km south of the
SLSA near Kearney Lake. No directed surveys were made for white-rimmed shingle lichen during the
field surveys. There are forested wetlands at the SLSA Site that may provide suitable habitat for white-
rimmed shingle lichen. These are scattered throughout the western half of the Study Area.

Black Ash

Black ash is listed as Threatened under the NSESA; however, it is not listed under the SARA. This
species is associated with forested swamps and fens. The black ash is capable of growing to 20 m in
height; however, mature black ash are rarely seen in Nova Scotia. This species is typically found in poorly
drained areas that are often seasonally flooded (Hurlburt 2011). It is most common on peat and muck
soils but also grows on fine sands over sands and loams. Black ash can tolerate still semi-stagnant
conditions; however, it prefers to grow along swampy woodland streams and riverbanks with moving
water. It is usually associated with species such as red maple, speckled alder, balsam poplar (Populus
balsamifera), and black spruce. This species is widely distributed but rare in Nova Scotia. Local
populations are small usually consisting of only a few individuals. Black ash is intolerant of shade and
seed production is typically restricted to open areas in the forest canopy. It is considered a culturally
important species.

Black ash is considered a location sensitive species in Nova Scotia, and thus location data for individual
sightings of black ash are not provided in the AC CDC data report. No black ash were encountered during
the field surveys. The habitat mapping for the Study Area suggests that suitable habitat for this species
may be present at several locations in the Study Area. These include a relatively large seasonally flooded
deciduous treed swamp near the outflow of Sandy Lake, a relatively rich tall shrub swamp near the
southern edge of the Study Area and the flood plain of Johnson Brook.

Butternut

The butternut (Juglans cinerea) is medium to large tree in the walnut family that is listed as Endangered
under the federal SARA but is not listed under the NS ESA. It typically grows on pH neutral to alkaline
soils and grows best in deep well drained soils on floodplains, streambanks, terraces, and on ravine
slopes (COSEWIC 2017b). It is generally absent from acidic soils. Butternuts are not native to Nova
Scotia but are occasionally grown as ornamental trees.
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There is one record of butternut within approximately 5 km of the SLSA. This record is located 4.2 km
south of the Study Area on Colins Road near Kearney Lake golf course. This record would be a planted
ornamental tree. There are a number of residences present in the SLSA so there is some potential for
butternut to be present there as an ornamental tree.

3.4.3.2 Species at Risk Distribution

The presence of individual SAR was not used exclusively to evaluate the presence and distribution of
SAR within the SLSA since it was not feasible to conduct comprehensive investigations to detect all
individuals of all SAR species that may be present at the SLSA. Instead, SAR that are or could potentially
be present in the SLSA were identified from both the results of the field surveys and from AC CDC
records of SAR reported within 5 km of the SLSA. The habitat preferences of these species were
compared to the results of the upland, wetland and aquatic surveys conducted on the SLSA along with
available habitat mapping and aerial imagery. Where matches were found between SAR habitat
preferences and the habitats that had been mapped in the SLSA, those species were considered
potentially present. The habitat mapping was then used to map the potential distribution of various SAR
on the site.

The distribution of each SAR that could potentially be present in the SLSA were plotted onto a single map
to identify areas where SAR were potentially present, absent or where multiple SAR could be present.
The habitat areas were ranked based on the number of SAR species the area could support. Habitat
areas that support multiple species of SAR were given the lowest priority for development, while habitat
areas that do not support any SAR species were given the highest priority for development. In some
instances, SAR habitat areas are subdivisions of habitat polygons. Subdivision of habitat polygons was
done when the habitat polygon contained areas that were both suitable and unsuitable for a particular
SAR and where these suitable and unsuitable areas could be viewed and mapped from the available
imagery. In other instances, buffers were created around habitat features such as watercourses or
shorelines to identify habitat areas such as riparian areas that may be regularly used by semi-aquatic
SAR. The final map incorporates the potential suitable habitat for all SAR that may be present in the
SLSA (Figure 3.9).
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Several patterns are visible in the SAR distribution mapping (Figure 3.9). There are no areas in the SLSA
where no SAR could potentially be present. This was attributable to the potential presence of yellow-
banded bumblebee which has an extremely broad niche. This species can potentially be found in all
terrestrial habitat types in the SLSA.

Areas in the SLSA potentially capable of supporting multiple SAR are typically associated with four
habitat features including watercourses, wetlands, mature forests, and anthropogenic habitats.
Watercourses provide habitat and travel routes for a variety of SAR that have been recorded in the
vicinity of the SLSA including Atlantic salmon, American eel, common snapping turtle, eastern painted
turtle, and wood turtle. SAR associated with wetlands include Canada warbler, olive-sided flycatcher,
rusty blackbird, yellow-banded bumblebee, and black ash. SAR that are associated with mature forests
include chimney swift, eastern wood pewee, evening grosbeak, little brown myotis, northern myotis, tri-
colored bat, and yellow-banded bumblebee.

Many of the areas where SAR are potentially concentrated are linked by watercourses. This is probably
attributable to several factors. The watercourses provide habitat for their own suite of SAR. Wetlands
often develop along these watercourses or are the headwaters for water courses and support a different
group of SAR. The riparian habitats along the watercourses are protected by buffer zones within which no
forest harvesting may occur. Therefore, the remnants of mature forest in the SLSA have become
concentrated along the shores of these watercourses. These mature forest remnants provide habitat for
other SAR. These linear concentrations of SAR are of particular benefit since they can provide both
habitat for SAR and corridors to connect plant and animal populations in urban areas.

Eight of the 17 SAR that have been identified as potentially present in the SLSA are known to make use
of anthropogenic habitat for at least part of their life history. These include barn swallow, chimney swift,
common nighthawk, evening grosbeak, little brown myotis, common snapping turtle, yellow-banded
bumblebee, and monarch. It is important to note that although these species can exploit anthropogenic
habitats, they often also require nearby undisturbed habitats to satisfy other aspects of their natural
history. For instance, barn swallows and common nighthawks often nest on human structures or in areas
heavily disturbed by humans; however, both species require nearby foraging habitats such as wetlands or
water courses that produce abundant flying insects to provide food for themselves and their nestlings. In
heavily developed areas these food sources may not be present or may be degraded to the point where
they do not produce enough food.
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3.4.4 LAND SUITABILITY ANALYSIS — FOREST HABITAT AND SPECIES AT RISK

Stantec conducted a land suitability assessment for forest habitat and species at risk by collating existing
desktop data, referring to previously published reports, and conducting field surveys. The data underwent
analysis using geographic information systems (GIS) and other tools to identify factors influencing land
suitability. Following digitization, Stantec established a list of key terrestrial layers and devised a scoring
system based on their significance to the assessment objectives. The evaluated layers include:

e Forest Maturity and Forest Succession
e Species at Risk Habitat

This process culminated in the creation of a map (Figure 3.10) that illustrates these criteria and weights
used to evaluate the suitability of different areas for development. The results allow for the identification of
suitable and unsuitable areas, as well as the recognition of potential constraints. The sections below
apply a suitability score for field confirmed forest habitat and its potential to facilitate SAR.

Figure 3.10 displays the land suitability output collated from the previous sections based on scoring
criteria presented in Table 3.16. The reader is reminded that a lower score for land suitability for
development generally corresponds with higher ecological value associated with the three categories,
and a higher suitability score corresponds with a lower ecological value for the three categories.

Table 3.16 Forest Habitat and Species at Risk — Land Suitability Ranking Framework

Land Suitability Ranking
Layers 2 - Moderate suitability for | 3 - Higher suitability for
development development
Forest Maturity / Potential old growth (>80 Mature (30-80 years old) / Immature (<30 years old) /
Forest Succession* years old) / late and mid-to- | mid-successional and early and early-to-mid
late successional edaphic successional
SAR Habitat Habitat potentially used by Habitat potentially used by Habitat unlikely to be used
more than 3 SAR 3 or fewer SAR by SAR
Notes:
*When no forest maturity class could be determined based on field determined stand age, forest succession was used

3.44.1 Forest Maturity and Forest Succession

Forest maturity classes were assigned based on the estimated stand ages from field data collection.
Forested stands under 30 years of age are considered immature stands, while stands between 30-80
years of age are considered mature. Immature stands are composed of younger vegetation compared to
the mature stands which have progressed towards the climax community seen in old growth forests.
Many VTs identified within the study area are immature, successional dynamics suggest that many could
support the development of old growth characteristics given enough time. For this analysis forested
stands above 80 years of age are considered to have the potential to be old growth forest. The
distribution of mature and potential old growth forest stands in the SLSA is presented in Figure 3.7a and
Figure 3.7b.
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The amount of mature and potential old growth forest in the SLSA is lower than previously estimated
(MEL 2022) largely because the previous estimates were based on existing forest inventory data which is
not always current. MEL noted this limitation and recommended that ground truthing be incorporated into
subsequent investigations which in turn has been incorporated into this investigation.

The province of Nova Scotia defines old growth forest as an area where 20% or more of the basal area is
in trees greater than or equal to the reference age for that forest type (Natural Resources and
Renewables, 2022, Appendix E). This age criteria ranges between 100-140 years of age depending on
the FEC VT. At this time, the exact stand age and forest maturity status cannot be determined without
specific old growth forest sampling and thus stands estimated to be over 80 years old are considered to
have the potential to be old growth forest for this land suitability analysis.

Where age was not estimated in the field, forest succession types from the FEC manual are used based
on the above ranking criteria. Forest succession is typically divided into three classes; early successional,
mid successional, and late successional which correspond to stand age and successional dynamics.
Using the FEC VTs for each stand, each VT (e.g. MW2, IH6, SHY5) is assigned successional
classifications of early, early-to-mid, mid, mid-late, late and edaphic.

Stands with the potential for old growth forest provide the highest ecological significance and are ranked
as lower for potential future development. While immature stands are ranked higher for development. VTs
with early and early to mid-successional stages are assigned a higher priority for development as they
generally do not support key habitat and are not close to progression to later more structurally complex
successional stages. A list of VT types that can reach old growth classification can be found in Appendix
E. Stands with site limiting factors such as sites with low nutrients or wetlands are denoted as edaphic
and are rated as moderate for development as due to the limiting factors previously mentioned, they will
not reach a climax stage but can provide distinct habitat types. While late successional forests are
assigned the lowest priority for development due to their limited occurrence on the landscape and the
high potential to provide key habitat.

Upon final community design additional consideration for forested wetland VTs should be considered to
consider these VTs as effective carbon sinks and wildfire breaks, in addition to attenuating stormwater
flow.

There is an old growth policy applicable to crown lands in Nova Scotia and it provides accepted survey
methods for confirming old growth forests within the province. Stantec recommends HRM consider these
surveys in the event the municipality wishes to develop a provincially acceptable inventory of old growth
forests within the municipality. Although applicable to crown land only, the policy also encourages
projects on private lands to survey for old growth forests (Natural Resources and Renewables, 2022).
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3.44.2 Species at Risk

The presence of individual SAR was not used exclusively to evaluate the role of SAR on land suitability
within the SLSA since it was not feasible to conduct comprehensive investigations to detect all individuals
of all SAR species that may be present at the SLSA. Instead, SAR that are or could potentially be present
in the SLSA were identified from both the results of the field surveys and from AC CDC records of SAR
reported within 5 km of the SLSA. The habitat preferences of these species were compared to the results
of the upland, wetland and aquatic surveys conducted on the SLSA along with available habitat mapping.
Where matches were found between SAR habitat preferences and the habitats that had been mapped in
the SLSA, those species were considered potentially present. The habitat mapping was then used to map
the potential distribution of various SAR on the site. This information was considered and evaluated as
part of the landscape connectivity exercises.

SAR identified in the AC CDC (2023) report that have suitable habitat within the SLSA and/or were
identified during the field programs are compiled and the habitat areas are ranked based on the number
of SAR species this habitat could potentially support. Habitat areas that potentially support multiple
species (i.e., 3 or more) of SAR are given the lowest priority for development, while habitat areas that are
unlikely to be used by SAR are given the highest priority for development. Some habitat areas are
subdivisions of habitat polygons or buffers are created around habitat features such as watercourses as
habitat preferences vary by species. Figure 3.9 incorporates the potential suitable habitat for all SAR that
may be present in the SLSA.

It is important to note that the forgoing analysis of potential land suitability based on forest habitat and
species at risk should only be viewed as a preliminary tool to assist in planning for future development in
the SLSA. Responsible land development depends on many factors including those described above and
no one factor or group of factors should be considered determinative. Rankings are meant to be
indicative, and to lay the groundwork for future, site specific investigations to be conducted as planning
proceeds. In particular, further field confirmation will be required (e.g., for wetlands) in areas not covered
in this study.
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3.5 Landscape Connectivity

The land suitability mapping derived from the integration of the forest maturity / succession, and SAR
mapping exercises, wetland and watercourse mapping were used in conjunction with existing studies of
landscape connectivity in HRM to identify potential wildlife corridors within the SLSA. The goal of this
exercise is to identify connectivity between patches of undisturbed habitat that may be potentially isolated
by development. The provision of wildlife corridors allows wildlife that require larger home ranges to
inhabit areas that would otherwise consist of isolated patches too small to support those species. Wildlife
corridors allow wildlife to emigrate from areas that are overpopulated and immigrate to areas where
suitable habitat is available. They also provide conduits for genetic material, reducing the potential for
inbreeding.

The Halifax Green Network Plan (HGNP) identifies an Important Corridor that passes through the SLSA
that connects an undeveloped area along the Sackville River to an Essential Corridor near Upper
Tantallon (HRM 2018). The HGNP identifies one Important Corridor that extends north/south across the
western half of the SLSA. The HGNP recommends that Important Corridors be at least 100 m wide to
facilitate movement of wildlife.

The Nova Scotia Crown Share Land Legacy Trust (NSCSLLT) has also assessed the SLSA regarding
landscape connectivity (2021). NSCSLLT also recognised that the SLSA could provide an important
north/south wildlife corridor linking the Sackville River to the Blue Mountain Birch Cove Lakes Wilderness
along the same route as the HGNP Important Corridor. There is a pinch point along this corridor near the
intersection of the Hammonds Plains Road and Larry Uteck Boulevard. Given the presence of the pinch
point, NSCSLLT recommended that a wildlife corridor should run north/south along the western boundary
of the SLSA.

The presence of a potential north/south corridor connecting Sandy Lake Park to the Blue Mountain Birch
Cove Lakes Wilderness Area was also recognized in the Sandy Lake Ecological Features Assessment
(MEL 2022).

An analysis of the distribution of sensitive ecological features in the SLSA such as species at risk,
potential old growth forests, wetlands and watercourses has been undertaken to identify which areas of
the SLSA are of the greatest ecological importance. Many of the species at risk and species of
conservation concern recorded during the field surveys were found along the western margin of the
SLSA. The SAR habitat modelling indicates that the western margin of the SLSA has high potential to
provide species at risk habitat. The western margin of the SLSA also supports a large proportion of the
potential old growth forest. The western margin of the SLSA typically has the lowest land suitability
rankings.

Watercourses and wetlands are important ecological features that are partially protected under provincial
legislation. Watercourses and the wetlands that are often associated with them are often used as travel
routes by wildlife, and for aquatic species they are typically the only means by which they can disperse
through terrestrial habitats. Given the importance of watercourses and wetlands, these features have low
land suitability rankings.
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Considering the distribution of ecologically sensitive habitats in the SLSA and the wildlife corridor
recommendations from HRM (2018) and NSCSLLT (2021) a wildlife corridor system has been developed
that balances the need to protect sensitive ecological features and to provide a wildlife corridor. The
proposed landscape connectivity options are presented on Figure 3.11. The corridor consists of a band of
mostly mature forest with high potential as species at risk habitat that runs north/south along the western
margin of the SLSA. Many of the potential old growth forest stands in the SLSA are found in this area.
This north/south corridor would accommodate the wildlife corridor recommendation from both HRM
(2018) and NSCSLLT (2021).

The three largest streams that flow into Sandy Lake from west to east will be buffered 30 m to protect the
watercourses and riparian habitats associated with them (see Section 3.3). Most of the wetlands present
in the SLSA are found along these streams. HRM regulations require that wetlands situated along
watercourses be buffered by 30 m. Although there are no provincial regulations that require wetland
margins to be buffered, the Province of Nova Scotia does recommend that, where feasible, wetlands
should be buffered in the same manner as watercourses (Government of NS 2011). The margins of
wetlands in the SLSA will therefore be buffered by 30 m in this corridor mapping exercise to reduce the
potential for adverse effects to these wetlands from adjacent development such as hydrological or trophic
level disturbances. These buffered watercourses and wetlands will provide east/west wildlife corridors
which would aid in the movement of both aquatic and upland organisms. In areas where the combined
buffering of water courses and/or wetlands along these east/west corridors is insufficient to provide a 100
m wide corridor, additional buffering has been applied to make the corridor 100 m wide. East/west
movement of wildlife between Sandy Lake and the two streams in the southwest corner of the SLSA that
flow into it may be impeded by the culvert and steep embankments at the location where Farmers Dairy
Lane crosses Johnson Brook (Figure 3.11).

To better facilitate the movement of wildlife north/south along the western shore of Sandy Lake to the
buffered watercourses, it is recommended that the mature forest stands located along the western shore
of the lake be incorporated into a second north/south corridor that would extend south from the outflow of
Sandy Lake to the intersection of Hammonds Plains Road and Farmers Dairy Lane. This would connect
several potential old growth forests including the oldest forest stand in the SLSA.

Area potentially best suitable for development occurs as four patches, three of which are surrounded by
recommended wildlife corridors. It would be necessary to cross the corridors with roads and utilities to
develop these areas. It is recommended that road and utility crossings occur mainly across the streams
and associated wetlands running east/west and utilize bridges where feasible. This would have two
benefits: it would retain the integrity of the main north/south wildlife corridor and would facilitate the use of
bridges to cross the secondary wildlife corridors. Bridges allow for the maintenance of plant communities
at the crossing site which provides some habitat continuity and reduces sensory disturbance that might
deter wildlife from crossing at these locations. Bridges also permit wildlife to cross under the road
reducing the potential for collisions between vehicles and wildlife. To enhance public safety and maintain
ecological connectivity, the number of locations where roads or utilities intersect wildlife corridors should
be kept as low as possible to reduce traffic and wildlife interactions.
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The existing transmission line corridor present at the northern end of the SLSA may act as a barrier to
wildlife movement although its effect on wildlife movement would be minor in comparison to the
Hammonds Plains Road. The transmission line currently supports immature forest cover which would
provide sufficient security cover for most wildlife species that would frequent the area. Periodically, this
cover is harvested to prevent trees from growing into the electrical conductors. At these times, security
cover for wildlife attempting to cross the transmission line would be low. Staggering the timing of brush
cutting on the portion of the transmission line inside the wildlife corridors could be used to ensure that
patches of security cover are available for wildlife at all times.

The recommended wildlife corridors will provide several benefits. They will help to maintain movement of
wildlife between the proposed Sandy Lake Park to the north and the Blue Mountain - Birch Cove Lakes
Wilderness Area to the south. They will protect much of the sensitive habitat (watercourses, wetlands
SAR habitat, mature forest) present in the SLSA. Preservation of these features provides aesthetic
benefits and recreational opportunities such as hiking which would benefit adjacent communities.
Conservation easements would provide a means to protect the required lands and reap the
environmental and social benefits that they can provide. To be effective, the wildlife corridors established
within the SLSA must be integrated with similar wildlife corridors in adjacent areas.
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3.6 Surficial and Bedrock Geology

A desktop assessment was conducted using provincial bedrock and surficial geology mapping and GIS
layers to delineate and inventory the acid generating potential of bedrock and the amount of overburden
that may be covering the bedrock (i.e., surficial geology). An inventory of acid rock potential was
developed for the SLSA using publicly available GIS data, including surficial and bedrock geologic
mapping and acid-rock drainage (ARD) risk mapping developed for Nova Scotia. The reported depth to
the water table in the vicinity of the Study Area was estimated through an assessment of existing
groundwater wells using data gathered from the NSECC Well Logs Database (NSECC 2022) and is also
noted through wet area mapping noted in Figure 3.4.

The presence of sulphide-bearing rock has land-use planning implications as disturbance during
development/construction can expose the bedrock to air and water, which has the potential to leach
sulphuric acid. This leaching can result in decreased pH of associated waters, which can then result in
mobilization of metals and adversely affect aquatic habitats. Increased costs for development can be
incurred as excavated material in areas of known sulphide-bearing rock must be managed and disposed
of according to Sulphide Bearing Material Disposal Regulations (NSECC 2021).

3.6.1 BEDROCK GEOLOGY

The SLSA is underlain by the Cambrian to Early Ordovician age metamorphosed sedimentary bedrock of
the Goldenville Group (White et. al. 2014; Figure 3.12). In this area, the Goldenville Group consists of the
Taylors Head and Beaverbank Formations. The Taylors Head Formation consists of grey, thickly bedded,
and weakly cleaved, metasandstone locally interlayered with green, cleaved metasiltstone and rare black
to rusty slate and is considered non-acid producing. The Beaverbank Formation overlies the Taylors
Head Formation and consists of grey to black, cleaved metasiltstone interbedded with minor thin, light
grey metasandstone and black graphitic slate and is considered potentially acid producing (White and
Goodwin 2011).

The SLSA is wholly underlain by the Taylors Head Formation, but the geological contact between the
Taylors Head and Beaverbank Formations lies within approximately 250 m of the northern tip of the
development area. Based on the resolution of mapping, it is possible that the potentially acid producing
Beaverbank Formation will be encountered along the north margin of the SLSA.
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3.6.2 SURFICIAL GEOLOGY

A review of surficial geology mapping for the area (Stea et al. 1992) was carried out to identify areas of
exposed bedrock, which may present a greater risk for ARD during development (Figure 3.13)

Surficial geology in the vicinity of the SLSA consists primarily of stony till plains and silty drumlins ranging
from approximately 2 m to 20 m thick. Overburden thins near the southeastern boundary of the
development area, where exposed bedrock, or bedrock concealed by veneers of soil and vegetation, is
expected. These areas of exposed bedrock correspond to the non-acid producing Taylors Head
Formation discussed in the previous section.
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3.6.3 DEPTH TO WATER TABLE

Depth to water table in the SLSA was estimated using static water levels in existing drilled wells provided
in the NSECC Well Logs Database (NSECC 2022). While static water levels in drilled wells can be used
to infer the depth to water table, they are not considered a precise representation of the water table,
particularly with partially confined or confined aquifer conditions, if the water level is measured prior to full
recovery in the wells and if water levels are measured during different seasons. Statistical summaries of
static water levels in existing groundwater wells within 100 m of the SLSA are shown in Table 3.17.

Table 3.17 Static Water Level Summary in Existing Groundwater Wells
Development Number of Minimum Static Maximum Average Static Median Static
Area Wells! Water Level Static Water Water Level Water Level
(mbtoc?) Level (mbtoc) (mbtoc) (mbtoc)
Sandy Lake 17 1.52 12.18 5.95 4.57

Notes:
1 — Includes wells with static water level data within the SLSA boundary and any well within a 100 m radius of the SLSA boundary
2 — mbtoc=metres below top of casing

The NSECC Well Logs Database generally indicates that static water levels in drilled wells are shallow
(generally within 6 m of ground surface). Shallow groundwater table is also inferred from nearby surface
water bodies and wetlands in the vicinity of the development area.

3.6.4 LAND SUITABILITY ANALYSIS - GEOLOGY

For the geology component of the land suitability analysis, bedrock was classified based on its acid
producing potential (Table 3.18; Figure 3.14). In the context of ARD, surficial geology is primarily relevant
in situations where overburden thickness is insufficient to prevent exposure of potentially acid producing
bedrock to air and/or water during development. Surficial geology and the depth to groundwater have
been excluded from this analysis due to the lack of Potentially Acid-Producing bedrock in the SLSA.

Surficial and bedrock geology, as it relates to potential acid generation, is only one of many factors that
must be considered when evaluating land suitability for development. The current assessment of surficial
and bedrock geology is based on a desktop review of available provincial mapping, and does not purport
to be definitive regarding development risks and opportunities. If sulphide-bearing rock is encountered
during development, it must be managed and disposed of according to Sulphide Bearing Material
Disposal Regulations (NSECC 2021).

Table 3.18 Surficial and Bedrock Geology — Land Suitability Ranking Framework
Land Suitability Ranking
Layer 2 - Moderate suitability 3 - Higher suitability for
for development development
Bedrock Geology Cunard Formation (N/A) Beaverbank Formation Taylors Head Formation
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3.7 Topography

Stantec processed LIDAR data provided by HRM to classify slopes within the SLSA. This was primarily a
desktop exercise using ESRI ArcMAP, with considerations from the field (field crews noted any significant
slopes along watercourses and wetlands).

3.7.1 LAND SUITABILITY ANALYSIS - TOPOGRAPHY

Steep slopes can be associated with environmental features such as rock outcrops, shallow soils, and
groundwater springs. These features can have various impacts on development planning including
surface water flow, water quality, erosion, and sediment patterns. These factors also influence
microclimate which contributes to vegetation growth and succession. These unique features can also
provide niche habitat for SAR, specifically bank swallows and bats.

For this land suitability analysis, steeper slopes were ranked as the lowest priority for development while
the relatively flatter topography is ranked higher for development (Table 3.19). Slopes have been
classified into three categories based on their percent rise: 0%-5%, 5.01%-15% and >15%. Slope
mapping can be found below in Figure 3.15.

Slope is only one of many factors that must be considered when evaluating land suitability for
development. The current assessment of topography is based primarily on a desktop review of available
provincial mapping, and does not purport to be definitive regarding development risks and opportunities.
Stantec recommends a slope review be conducted prior to finalizing consultation planning.

Table 3.19 Topography — Land Suitability Ranking Framework

Land Suitability Ranking
Layer 2 - Moderate suitability 3 - Higher suitability
for development for development
Slope >15% 5.01%-15% 0%-5%
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3.8 Contaminated Sites

Stantec conducted a contaminated sites review of the SLSA. The purpose of the review was to assess if
evidence of potential or actual environmental contamination exists in connection with the Study Area,
because of current or past activities on the Study Area or neighboring properties.

3.8.1 METHODOLOGY

The contaminated sites review consisted of the following:

e records review including, but not limited to, aerial photographs, LiDAR imagery

e provincial government regulatory search for the Study Area

e asite visit (relevant features were recorded during the wetland delineation; a site visit specifically
to document potential environmental contamination concerns was not completed)

e evaluation of information

The review does not include sampling or testing of air, soil, groundwater, surface water or building
materials. Nor does it include a review or audit of operational environmental compliance issues, or of any
environmental management systems, which may exist for the Study Area.

Desktop mapping and field verification for the Study Area took place in spring/summer 2023. Stantec field
staff documented the location of sites that exhibited characteristics of contamination as well as incidental
evidence of anthropogenic activities (e.g., illegal dumping, camp sites). Existing structures were not
accessed, and private properties occupied and unoccupied were not evaluated in the field. The Study
Area and readily visible and publicly accessible portions of adjoining and neighboring properties were
examined for the presence of potential sources of environmental contamination. No interviews were
conducted with persons associated with the Study Area.

3.8.2 DESKTOP REVIEW

Aerial Photography / LIDAR Review

The Study Area includes a variety of users including industrial sites along Farmer Dairy Lane (745
Hammonds Plains Road), residential properties along Hammonds Plains Road and on the western
perimeter of Sandy Lake, HRM owned undeveloped lands, utility corridors, commercial proprieties along
Hammonds Plains Road, and Sandy Lake Academy on Killarney Drive (off Hammonds Plains Road).

From at least 1954 until the early 1970s the Study Area was generally undeveloped woodland with some
rural residential properties along Hammonds Plains Road.

From at least 1977 to the present, Agropur (745 Hammonds Plains Road, PID 40098592 and PID
40098683) and Sandy Lake Academy (PID 40098139) occupied portions of the Study Area. Since at least
1981 there were residential dwellings east of the Agropur industrial operation along the western shore of
Sandy Lake.
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The commercial property located at 675 Hammonds Plains Road (PID 00428284) started development in
the early 1970s and by the late 1970s had grown into a larger development. By the early 1990s the
cleared area appeared to have been expanded to Hammonds Plains Road (property was only partially
visible on the reviewed aerial photography). By the early 2000s the original building was no longer
present, and the property was occupied by various access roads, small buildings, and vehicles/scrap
materials.

LiDAR imagery shows the presence of potential berms, likely the result of property
development/redevelopment over time at 675 and 745 Hammonds Plains Road and at Killarney Drive.
Several disturbed areas are present on PID 40202806 in the areas proximal to where recreational activity
and debris were noted during the field verification.

The following concerns regarding potential environmental contamination issues were noted:

¢ Fill of unknown origin may have been used either as part of the development or when the
buildings were demolished throughout the Study Area.

e Evidence of human activity on PID 40202806.

e Schools are known to historically use furnace oil for building heating.

e The presence of an industrial operation, Agropur (745 Hammonds Plains Road) from the late
1970s to the present. Details of the operation are unknown, including historical fuel storage,
waste disposal, etc.

e The presence of a commercial operation located at 675 Hammonds Plains Road, including
various iterations of buildings, roadways, and storage of vehicles/scrap materials on the property.

Reqgulatory Request

NSECC was queried for information about the SLSA and received NSECC’s Environmental Registry
response. The information is summarized below.

Regulatory Infractions Search: NSECC has provided no records of infractions for the Study Area.

Environmental Investigations: Information pertaining to site assessments, risk assessments, remedial
work or other environmental investigations registered with NSECC for the Study Area are available only
through "Freedom of Information" requests which require a ninety-day turn-around time. Ms. Tina Skeir of
NSECC indicated the following files requiring a "Freedom of Information and Protection of Privacy"
(FOIPOP) request were on file for the following properties, which fall within the boundary of the Study
Area:

e A municipal solid waste investigation/enforcement file (file #94400-35-BED-3588496) containing
inspection reports and correspondence pertaining to 1081 Hammonds Plains Road, Bedford (PID
00645135).
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A dangerous goods transportation/storage file (file #30100-31-BED-2023-3360268) containing
application, an air quality complaint file (file #91100-40-3313498), three industrial investigation /
enforcement files (file #92100-35-BED-3035458, 92100-35-BED-3237201, 92100-35-BED-
1759903M) containing inspection reports and correspondence and an industrial complaint file (file
#92100-40-BED-3311939) pertaining to 745 Hammonds Plains Road, Bedford (PID 40098683).
A municipal solid waste investigation/enforcement file (file #94400-35-BED-4529999) containing
inspection reports, correspondence, notes, photos, and intake form pertaining to 20 Farmers
Dairy Lane, Bedford (PID 00429266).

Two contaminated sites file (file #33000-30-BED-2019-4096362, 3000-35-BED-3225431)
containing checklists, notifications, inspection reports and correspondence; and four water
resources investigation/enforcement files (file #95100-35-BED-325877), 95100-35-BED-3804902,
95100-30-BED-2016-097470, 95100-40-BED-3227443) containing application, inspection reports,
maps, photos, and correspondence pertaining to 675 Hammonds Plains Road (PID 00428284).
An evaluation project file (file #40100-34-089) containing correspondence pertaining to 671
Hammonds Plains Road (PID 00417139 and PID 40098717).

A water resources investigation/enforcement files (file # 95100-35-BED-3221409) and a water
approval file (file #95100-30-BED-2016-097141) containing application, reports, and
correspondence pertaining to 661 Hammonds Plains Road (PID 00417113).

These FOIPOP records may provide additional information relevant to the proposed development of the

SLSA.

Tank Registrations: Information from the NSECC Petroleum Storage Tank Registry indicated that the
following tanks were registered to the Study Area:

745 Hammonds Plains Road (PID 40098683) — Farmers Cooperative Dairy Ltd.:

Two 45,400 litre (L) steel underground storage tank (UST) containing bunker were installed in
1975 and removed in 1991. Soil contamination was noted, and 1,500 sq. yards of soil was
disposed of at a landfill.

Two 18,160 L steel USTs, one containing fuel oil and one containing gasoline were installed in
1975 and removed in 1989 and 1992, respectively. Soil contamination was noted, and 139 tons of
soil was disposed of at Envirosoil.

One 36,320 L steel UST containing fuel oil was installed in 1975 and removed in 1992. Soil
contamination was noted, and 110 tons of soil was disposed of at Envirosail.

One 13,620 L steel UST containing fuel oil was installed in 1982.

Two 34,125 L welded steel aboveground storage tank (AST) containing bunker were installed in
1991 and removed in 2013. The tanks were corrosion free, soil contamination was not noted, and
closure protocol was followed. No consultant was on site during the removal.

One 34,000 L welded steel AST containing diesel was installed in 1992.

One 4,540 L welded steel AST containing fuel oil was installed in 2001.

File: 160410459 85



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

The presence of the former and current storage tanks represents an environmental concern to the Study
Area.

671 Hammonds Plains Road — David B. Giles Trucking Ltd. (PID 00428284):

e Two 9,495 L steel USTs containing gasoline and diesel were installed in 1986 and removed in
1993. Letter from 2002 documented that the two buried storage tanks were removed by the
property owner and placed in the storage yard, after they were emptied. The were removed from
the site in 2002. Test pits were advanced, and the test report indicated that there were no
detectable petroleum hydrocarbons in the two samples collected.

The presence of the former and current storage tanks represents an environmental concern to the Study
Area.

Other:

745 Hammonds Plains Road

e Environment Act Directives for 745 Hammonds Plains Road (PID 40098683), dated April 28,
2015 and June 8, 2015: Submit an application to NSECC under the Activity Designation
Regulations Division Il — Municipal Waste, Part 1: Sewage/Store Drainage/Septage: Section
7(2).

o Certificate of Installation, on-site sewage system as built construction details for 745 Hammonds
Plains Road (PID 40098683) dated May 11, 2016-Agropur Cooperative.

e Environment Act Directive for 745 Hammonds Plains Road (PID 40098683), dated June 28,
2016: Submit a Sludge Management Plan and Contingency Plan, submit a Complaint Response
Procedure.

These may represent a potential environmental concern to the SLSA.
675 Hammonds Plains Road

e Environment Act Directive for 675 Hammonds Plains Road (PID 00428284), dated March 15,
2016. No fill can be placed at the site, removed from the site, or redistributed at the site until a
wetland alteration approval is granted for the site.

¢ Inspection Report follow up for 675 Hammonds Plains Road (PID 00428284), dated April 12,
2016. The Department received a Verification for 3-Day Clean-up Exemption Form associated
with a release on the property.

e Environment Act Directive for 675 Hammonds Plains Road (PID 00428284), dated August 10,
2016. No fill can be placed at the site or removed from the site until further notice from NSECC.

e Environment Act Directive for 675 Hammonds Plains Road (PID 00428284), dated
August/September/October/ 2016: submit the following to NSECC-monitoring results, including
baseline and six rainfall events as outlined in #3 of the Erosion and Sedimentation control plan.
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e Environment Act Directive for 675 Hammonds Plains Road (PID 00428284), dated March 28,
2018. Submit the report by May 4, 2018. The report must contain monitoring information that was
proposed and accepted by NSECC in the Wetland Monitoring Plan submitted by Strum, dated
August 26, 2016.

¢ Inspection Report follow up for 675 Hammonds Plains Road (PID 00428284), dated August 1,
2019. The Department has received the Record of Site condition (RSC) associated with the
remediation at the property.

The presence of a historical release on the property represents a potential environmental concern to the
SLSA.

1081 Hammonds Plains Road

e Environment Act Directive dated May 29, 2017: Materials at 1081 Hammonds Plains Road (PID
00645135), defined as litter, must be cleaned up and taken to a disposal facility, receipts must be
submitted by July 21, 2017. This is not expected to represent an environmental concern to the
SLSA.

19 Granter Road

¢ On-site sewage system 24-hour construction alert dated December 8, 2018 for 19 Granter Road
(PID 00419564)-Steven R Williams. This is not expected to represent an environmental concern
to the SLSA.

91 Giles Drive, Bedford

e On-site sewage system 24-hour construction alert dated May 28, 2018 for 91 Giles Drive, Bedford
(PID 00419549). This is not expected to represent an environmental concern to the SLSA.

75 Giles Drive, Bedford

e On-site sewage disposal system field audit was completed on December 14, 2018 for 75 Giles
Drive, Bedford (PID 00417980). This is not expected to represent an environmental concern to
the SLSA.

Approvals:

e Approval for the construction of a Wetland Alteration on PID 00417113, at or near 661
Hammonds Plains Road, Bedford dated October 4, 2016. This approval is not expected to
represent an environmental concern to the SLSA.

e Approval for the operation of a Dangerous Goods Storage Facility and associated works at or
near 671 Hammonds Plans Road, Bedford, (PID 00428284) dated March 5, 2003. This approval
is not expected to represent an environmental concern to the SLSA.

e Approval for the construction of a Wetland Alteration on PID 00428284, at or near 675
Hammonds Plains Road, Bedford. This approval is not expected to represent an environmental
concern to the SLSA.
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e Approval for construction and operation of a Dairy Products Plant, and associated works, at or
near 745 Hammonds Plains Road, Bedford (PID 40098683), dated March 29, 2016. This
approval is not expected to represent an environmental concern to the SLSA.

e Approval for construction and installation of an on-site sewage disposal system to service and
Industrial structure with a design flow of 2,250 litres per day at PID 40098683, lot G-2B, 745
Hammonds Plains Road, Bedford, (PID 40098683) dated October 16, 2018. This approval is not
expected to represent an environmental concern to the SLSA.

e Approval for Dangerous Goods — Petroleum Storage Tanks, dated January 22, 2020 for 745
Hammonds Plains Road, Bedford, (PID 40098683). The presence of the former and current
storage tanks represents an environmental concern to the SLSA.

3.8.3 FIELD RESULTS

The following environmental concerns were noted during the site visit and are noted on Figure No. 3.16-
Contamianted Sites in the SLSA:

e Potential Contaminated Site S1: PID 40202806-Sandy Lake Holdings Limited on the western
portion of the Study Area-debris (vehicle parts, scrap metal, building materials, AST, etc.)
surrounding the stream bed and sloping upwards on the embankment.

e Potential Contaminated Site S2: PID 41374760-Armco Capital Inc. on the western portion of the
Study Area-evidence of recreational activities in the gravel pit (picnic table, jerry-can of fuel, etc.).

e Potential Contaminated Site S3: PID 00417949-Sandy Lake Holdings Limited on the western
portion of the Study Area-evidence of recreational activities (deer baiting).

e Potential Contaminated Site S4: 119 Farmers Dairy Lane, Bedford (PID 40440752)-HRM-various
rusted drums, former contents unknown. Note: This property is adjacent to 745 Hammonds Plains
Road, Bedford, (PID 40098592).

e Potential Contaminated Site S5: 25 Giles Drive, Bedford (PID 40098097)-Sandy Lake
Developments (2006) Limited-debris (rusted paint cans).

e Potential Contaminated Site S6: 25 Giles Drive, Bedford (PID 40098097)-Sandy Lake
Developments (2006) Limited-debris (recyclables, household garbage).

e Potential Contaminated Site S7: 675 Hammons Plains Road, Bedford (PID 00428284)-Sandy
Lake Holdings-debris (metal, concrete blocks, plastic, etc.).

e Potential Contaminated Site S8: 745 Hammonds Plains Road, Bedford, (PID 40098592)-Agropur
Cooperative-various rusted drums, former contents unknown.

3.8.4 INFLUENCE ON LAND SUITABILITY

The study has revealed evidence of potential and/or actual environmental contamination associated with
the Study Area. The following environmental concerns were identified:

e Fill of unknown origin may have been used either as part of the development or when the
buildings were demolished throughout the Study Area.

e PID 40202806-Sandy Lake Holdings Limited on the western portion of the Study Area-debris
noted and various signs of human activity.
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e The presence of a school from at least 1977; schools are known to historically use furnace oil for
building heating.

e 745 Hammonds Plains Road, Bedford, (PID 40098683 and 40098592)-Agropur Cooperative-
former historical land use (debris waste materials, drums, contaminated soil, former underground
storage tanks, and potential fill of unknown origin).

e The presence of a commercial operation located at 671 and 675 Hammonds Plains Road and
Giles Drive, including various iterations of buildings, roadways, and storage of vehicles/scrap
materials on the property. Further, this property has two contaminated sites files with NSECC,
likely related to a historical release. The presence of the former and current storage tanks
represents an environmental concern to the Study Area.

e 119 Farmers Dairy Lane, Bedford (PID 40440752)-HRM-various rusted drums, former contents
unknown.

Due to the potential presence of environmental contamination within the Study Area, if material is
exposed or is planned to be excavated and removed from the Site during redevelopment, it should be
tested to confirm the handling and disposal requirements. Additional environmental assessment and
reporting to NSECC under the Contaminated Sites Regulations may be required as part of the
development process. There are no constraints to development provided the NSECC Regulations are
followed.

File: 160410459 89



SitesRevised: 2024-05-23 By: niwhite

3.16_HRM_FCM_036_Contaminated

Sites.aprx: Fig_:

2024_Contaminated_Sites\HRM_2024_Contaminated

\\ca0213-ppfss01\work_group\1214\active\160410459\gis_data\mapping\ArcGIS Pro\HRM

\

00419549
00417980

40698359

Notes
1. Coordinate System: NAD 1983 CSRS UTM Zone
N

2. Data Sources: Government of Nova Scotia,
Department of Service Nova Scotia and Internal
Services

3. Background: Government of Nova Scotia,
Department of Service Nova Scotia and Internal
Services

QO Potential Contaminated Site

NSECC File (FOIPOP, Tank
Registration, other)

NSECC Contaminated Sites File
# Study Area
Utilities
e—  Transmission Line
== Pipeline
Transportation
Highway
Road
Resource / Seasonal Road

— - Trail

Other Features
Waterway
Waterbody

r'_:'_,_—I Property Boundary

N

Metres
(At original document size of 8.5x11)
1:21,000
@ Stantec

Project Location Prepared by NWhite on 2024-05-13
Halifax Regional Municipality,

Nova Scotia

Client/Project Fig ID: 160410459 _036

Halifax Regional Municipality
Future Serviced Communities
Background Studies

Figure No.

Title

Contaminated Sites in the SLSA

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors

or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.




HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

3.9 Areas of Cultural Significance

Stantec conducted an archaeological and cultural study that includes an Archaeological Resource Impact
Assessment (ARIA) which was conducted under Heritage Research Permit (HRP) A2023NS154 and
identified areas of archaeological potential within the SLSA. The scope of the assessment included a site
walkover carried out on September 21, 2023, and a background study (including environmental setting,
Pre-Contact and Historic Period land use, property history, and past archaeological assessments, and
engagement with stakeholders and land users). This archaeological assessment was conducted to
provide a baseline for future study, informed by Mi’kmaqg knowledge. The results of the ARIA are detailed
in a final report under a separate cover to be submitted to the Nova Scotia Department of Communities,
Culture, Tourism, and Heritage to fulfill the requirements of the HRP. Refer to Appendix D for the full
ARIA report and recommendations.

3.10 Summary of Land Suitability Analysis

Stantec has prepared a summary of the land suitability analysis which integrates results from the
environmental components that were studied for the SLSA. The objective of the land suitability analysis
was to determine what portions of the Study Area are potentially most suitable for new community
development based on a desktop and field analysis of these components. Note that not all areas within
the Study Area (Figure 3.1) are being considered for future development (e.g., if they are privately owned
and/or are already developed).

It is important to note that this is not an exhaustive analysis of all parameters that could influence whether
or not a given location is amenable for development. It is also not possible to definitively declare which
parameters are most important in determining whether an area is suitable for development. Therefore,
each parameter used in the summary analysis is equally weighted and caution should be used when
applying the combined analysis for planning purposes. In Stantec’s opinion, it is recommended that
planners consider the results, including regulatory requirements and management implications, for each
of the components on their own for a more useful representation of development opportunities and
constraints.

Sections 3.2 through 3.8 describe desktop and field results followed by details about how each
environmental component was evaluated from a land suitability perspective. Suitability for development
was generally ranked as follows:

e ascore of 1 indicates low suitability for development
e ascore of 2 indicates moderate suitability for development
e ascore of 3 indicates high suitability for development
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Lower scores generally correspond to areas with higher ecological function, making them generally more
suitable for conservation purposes and potentially less suitable for development. Conversely, higher
scores indicate lands that are potentially less desirable for conservation efforts and potentially more
suitable for development. It is important to note that many factors, in addition to those addressed
throughout this report, contribute to suitability for development and/or conservation, including views
expressed by members of the public, other stakeholders and Indigenous groups. Therefore, the
information presented in this summary should not be viewed in isolation. This section consists of a
combined summary of all data layers used in the previous LSA sections divided into two separate
sections which offer the best opportunity for a meaningful combination: biological components and
geology/topography components. Another key component that should inform development is landscape
connectivity, which is discussed in Section 3.5. While it is noted that landscape connectivity coincides
with other biological components explicitly considered in the sections above and this summary (i.e.,
watercourses, wetlands, forest habitat/SAR), Section 3.5 considers these factors in a holistic way
regarding wildlife movement and sustainability.

Stantec divided the final mapping into two cumulative analyses: one focusing on the project's biological
components and the other on geological/topographic information. While acknowledging the relationship
between these analyses, this approach was chosen to enhance the decision-making process for users
from a landscape planning perspective, whether for development or conservation pathways.

3.10.1 BIOLOGICAL COMPONENTS

This section combines the LSA figures for wetlands (Section 3.2.2; Figure 3.3), watercourses (Section
3.3.2; Figure 3.6) and forest habitat and species at risk (Section 3.4.4; Figure 3.10).

Twenty-four wetlands were identified within the SLSA and thirteen of these were evaluated using WESP
(Table 3.1). As not all the wetlands in the Study Area could be evaluated using WESP-AC (refer to
Section 3.2.2), wetlands that were not evaluated using WESP-AC were not included in the land suitability
analysis. Wetlands not evaluated using WESP-AC are among the smallest wetlands on site and/or are
generally located outside the areas within the SLSA proposed for development (Table 3.1 and Figure 3.3
— the areas with no score). As per NSECC guidance, further wetland evaluation (i.e., delineation and
functional assessment) will be required (prior to construction) to support permitting applications,

The forest habitat and species at risk analysis combines three layers: the Forest Maturity and Forest
Succession and Species at Risk. For the forest maturity layer, 54 forest inventory polygons visited during
field surveys were classified according to the Nova Scotia FEC system (Table 3.13). Where age is not
determined in the field due to various constraints, the maturity class from the FEC or age from the
NSDNRR Forest Inventory was used. The presence of individual SAR was not used exclusively to
evaluate the presence and distribution of SAR within the SLSA since it was not feasible to conduct
comprehensive investigations to detect all individuals of all SAR species that may be present at the SLSA.
Instead, SAR that are or could potentially be present in the SLSA were identified from both the results of
the field surveys and from AC CDC records of SAR reported within 5 km of the SLSA. Where matches
were found between SAR habitat preferences and habitats mapped in the SLSA, those species were
considered potentially present and reflected in the LSA mapping.
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Each of the three LSA figures for the biological components have been weighted and combined to show
the overall summary LSA of biological components (Figure 3.17). Habitat LSA and Wetland LSA scores
have been averaged and Stantec manually adjusted the weighting of policy-protected constraints
including established environmental buffers such as watercourse setbacks and wetlands intersected by
watercourses. These features were deemed to have low development suitability and were manually
emphasized as indicated by the red shading in Figure 3.17.
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3.10.2 GEOLOGY AND TOPOGRAPHY COMPONENTS

This section combines the LSA figures for geology (Section 3.6.4: Figure 3.14) and topography (Section
3.7.1: Figure 3.15).

The primary parameter used to evaluate geology in the SLSA for potential land suitability for development
is the acid producing potential associated with sulphide-bearing bedrock (Table 3.18; Figure 3.14). Acid
producing potential is considered an important and regulated constraint for development. The current
assessment of surficial and bedrock geology is based on a desktop review of available provincial
mapping and indicates a general absence of acid producing bedrock in the SLSA. These findings should
be confirmed through further investigations. If sulphide-bearing rock is encountered during development,
it must be managed and disposed of according to Sulphide Bearing Material Disposal Regulations
(NSECC 2021).

For the topography component of the land suitability analysis, LIiDAR data provided by HRM to was used
to classify slopes within the SLSA. This was primarily a desktop exercise using ESRI ArcMAP, with
incidental field observations. These findings should be confirmed through further investigations.

Each of the two LSA figures for geology and topography have been weighted equally and combined to
show the overall summary LSA for these components (Figure 3.18).
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1.0 PREFACE

The Atlantic Canada Conservation Data Centre (AC CDC; www.accdc.com) is part of a network of NatureServe data
centres and heritage programs serving 50 states in the U.S.A, 10 provinces and 1 territory in Canada, plus several Central
and South American countries. The NatureServe network is more than 30 years old and shares a common conservation
data methodology. The AC CDC was founded in 1997, and maintains data for the jurisdictions of New Brunswick, Nova
Scotia, Prince Edward Island, and Newfoundland and Labrador. Although a non-governmental agency, the AC CDC is
supported by 6 federal agencies and 4 provincial governments, as well as through outside grants and data processing
fees.

Upon request and for a fee, the AC CDC queries its database and produces customized reports of the rare and
endangered flora and fauna known to occur in or near a specified study area. As a supplement to that data, the AC CDC
includes locations of managed areas with some level of protection, and known sites of ecological interest or sensitivity.

1.1 DATA LIST
Included datasets:

Filename Contents

SandyLkNS 77940b.xls Rare or legally-protected Flora and Fauna in your study area

SandyLkNS 77940b100km.xls A list of Rare and legally protected Flora and Fauna within 100 km of your study area
SandyLkNS 7794msa.xls Managed and Biologically Significant Areas in your study area

SandyLkNS 7794ff py.xls Rare Freshwater Fish in your study area (DFO database)
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1.2 RESTRICTIONS

The AC CDC makes a strong effort to verify the accuracy of all the data that it manages, but it shall not be held

responsible for any inaccuracies in data that it provides. By accepting AC CDC data, recipients assent to the following

limits of use:

a) Data is restricted to use by trained personnel who are sensitive to landowner interests and to potential threats to rare
and/or endangered flora and fauna posed by the information provided.

b) Data is restricted to use by the specified Data User; any third party requiring data must make its own data request.

¢) The AC CDC requires Data Users to cease using and delete data 12 months after receipt, and to make a new request
for updated data if necessary at that time.

d) AC CDC data responses are restricted to the data in our Data System at the time of the data request.

e) Each record has an estimate of locational uncertainty, which must be referenced in order to understand the record’s
relevance to a particular location. Please see attached Data Dictionary for details.

f) AC CDC data responses are not to be construed as exhaustive inventories of taxa in an area.

g) The absence of a taxon cannot be inferred by its absence in an AC CDC data response.

1.3 ADDITIONAL INFORMATION
The accompanying Data Dictionary provides metadata for the data provided.

Please direct any additional questions about AC CDC data to the following individuals:

Plants, Lichens, Ranking Methods, All other Inquiries Animals (Fauna)

Sean Blaney John Klymko

Senior Scientist / Executive Director Zoologist

(506) 364-2658 (506) 364-2660

sean.blaney@accdc.ca john.klymko@accdc.ca

Data Management, GIS Billing

James Churchill Jean Breau

Conservation Data Analyst / Field Biologist Financial Manager / Executive Assistant
(902) 679-6146 (506) 364-2657
james.churchill@accdc.ca jean.breau@accdc.ca

Questions on the biology of Federal Species at Risk can be directed to AC CDC: (506) 364-2658, with questions on Species at
Risk regulations to: Samara Eaton, Canadian Wildlife Service (NB and PE): (506) 364-5060 or Julie McKnight, Canadian
Wildlife Service (NS): (902) 426-4196.

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old growth forests,
archeological sites, fish habitat etc., in New Brunswick, please contact Hubert Askanas, Energy and Resource Development:
(506) 453-5873.

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old growth forests,
archeological sites, fish habitat etc., in Nova Scotia, please contact Donna Hurlburt, NS DLF: (902) 679-6886. To determine if
location-sensitive species (section 4.3) occur near your study site please contact a NS DLF Regional Biologist:

Western: Emma Vost Western: Sarah Spencer Central: Shavonne Meyer Central: Kimberly George

(902) 670-8187 (902) 541-0081 (902) 893-0816 (902) 890-1046
Emma.Vost@novascotia.ca Sarah.Spencer@novascotia.ca Shavonne.Mever@novascotia.ca  Kimberly.George@novascotia.ca
Eastern: Harrison Moore Eastern: Maureen Cameron-MacMillan Eastern: Elizabeth Walsh

(902) 497-4119 (902) 295-2554 (902) 563-3370

Harrison.Moore@novascotia.ca ~ Maureen.Cameron-MacMillan@novascotia.ca  Elizabeth. Walsh@novascotia.ca

For provincial information about rare taxa and protected areas, or information about game animals, fish habitat etc., in Prince
Edward Island, please contact Garry Gregory, PEI Dept. of Communities, Land and Environment: (902) 569-7595.
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2.0 RARE AND ENDANGERED SPECIES

2.1 FLORA

Page 3 of 28

The study area contains 129 records of 17 vascular and 24 records of 15 nonvascular flora (Map 2 and attached: *ob.xls),
excluding 'location-sensitive' species.

2.2 FAUNA

The study area contains 195 records of 40 vertebrate and 64 records of 12 invertebrate fauna (Map 2 and attached data
files - see 1.1 Data List), excluding 'location-sensitive species'. Please see section 4.3 to determine if 'location-sensitive'

species occur near your study site.

Map 2: Known observations of rare and/or protected flora and fauna within the study area.
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3.0 SPECIAL AREAS

3.1 MANAGED AREAS
The GIS scan identified 4 managed areas in the vicinity of the study area (Map 3 and attached file: *msa.xls).

3.2 SIGNIFICANT AREAS
The GIS scan identified no biologically significant sites in the vicinity of the study area (Map 3).

Map 3: Boundaries and/or locations of known Managed and Significant Areas within the study area.

East Hants /
Regional Municipal /
Water Supply

Blue Mountain - Birch
,Cove Lakes Wildnerness
// Area
/ Blue Mountain -
/Birch Cove Lakes Hemlock
/ Wildnerness Area /Ravnne Park

4

[Z] Managed Area [ ] Significant Area



0.F2¢ z aes pasabuepuy pausjealy]  uladouod |epadsg J8|qJep) epeue) sisuepeued eujjjepied Y
0,722 S aes paisbuepuy pausjealy]  uloouo) [eoadg Mojlemg uleg eofsnI opunii{ v
00791 62 €S a|gesauinA  uJdduo) [e1oadg  UI9dU0) |epads ajun] Buiddeug eunuadiss eiphpyn v
0.F2¢ [ azs passbuepug  widduo) [e1PadS  uleduo) [eroads paugyoe|g fysny snujjoieo snbeydng vy
00F6E 6 WNS'NLS uJaouo) [epadg  uI9duUo) |eads akauap|o9 s,molieg eojpueyss ejeydaong v
00782 B NES pausjealy| |93 ueousWyY ejesjsol gjinbuy
0LF2C¢ 4 N1S'aEeSZS passbuepul pausiealy | pausjealy Wms Asuwiyo eolbejed eimjeeyd v
0'L¥F07¢ 9C acs passbuepuz pausiealy pausjealy Mmojjemg yueg euedu euedry v
00FGSV 14 1S pasabuepuy  uopendod puejdn uiayNOS B)OIS BAON - UOW|ES JljUBY 9 'dod Jejes owfes v
(wy) @oueysiq  soal# uey Ajieyg Aodd  joid |eba Aoid vavs 9IM3S0D awieN uowuwo) awieN JudIdS

VNOVA TV

00F vV 4 $S€S sselo olued anbuoj-1eaq wnupsepue wnipyueydlg  d
00F8¢ 1 ¥SE€S w|3 ayymMm eueouswe snwjn  d
00F8'L 4 $S€S AlIagMEeN}S puB|POOAA eoson euebel{ d
00F19 l ¥SES Auiageoinag Bujuuny ejeoids Jaiyouepwly  d
0LF9V L $S€S paampleWIB\ PaABS|-qUIOD ejeunoed eoeuidiosold  d
00F€L WA ¥SE€S yooag ueouswy eljojipuesb snbe4
00F€9 € $SES Auiagan|g ysnqybiH wnsoquwfi0o wnupoep  d
00F8L 143 €S ape|ghem | ussyinos eljojiq ejosN - d
00FC¢ L €S abpag s,uemg nuems xaiey d
00F2¢ i €S HOMUD}NS puB|uSsID) eOIpUBIUB0.IB BLINGUOUOY  d
0LFL¢C 4 €S 19)sy panes|-Anepn wmenpun wnyoujoAydwAs
00FSS L €82S Jlojenbui) epeue) sisuspeued gjusiod  d
00F LV 1 €82S ploBue UsJep MojloA supsnied eyjen  d
00F8¢ l €3¢S paamjouy yniy-dieys wnuwuedsAxo wnuobAlod d
00FcCe 3 Zs aBpag piAr] epinlj xeied  d
0LFLG 4} Zs dnolsayng pasind snjesslaas snjnounuey  d
00FCV 1 VNS palabuepugy paiabuepugy nulenng easouo suebnr o
00+6% € ¥SES uayol abun4 ejoojbou ejuwispoisio N
00F91 [ ¥SES uayol pabuu4 A6Beys ejeinwyed eiyofideuy N
0L+6V l ¥SES uayol |Isys payes ejoojwjed ejdiesoss0) N
00F89 L ¥SE€S uayoI uysAjier paJsisig ejooipoo wniboyde7 N
00FEV 1 €S uayol yod 991 euljjoo essbpled N
0LF6V z €82S uayor e ejeipalos eueuuedoasnd N
0L+6v l €S¢S uayolT Jieyxooy aJjsedns wnipooey N
00F8V 1 €82S uayoI usAjier 1seupiig wnuwissinug} wniupfos N
00F91L 1 €82S uayol] pueg MoJ|IoA euelsayeo euejpoousn N
0LF6V l £S2S uayol a|bulys ssop Aesb-anig esojnqau sisdossjieopy N
OLFVY l i2S SSO|\ B wnibsjsoyoulys wnyouyg N
00F9V 4 Zs uayoI Jowessobyooy sneuaqe snejooojsfy N
00F8S 1 €S1S uayol] Weo4 ujeig oyioed wnipawisjul uojneooaIs}s N
0LF6V z €S a|qessuinp  uloouod [epadg  uI9oUO) |eads usyoI ye4 enig eoquinid eluspoad N
00F8YV 1 €S pausjealy| uayoI 8|bulys pawWL-aHUYAA ejoisoons| eyeuuedoasnd N

(wy) @oueysiq  soal # yuey KAjuey Aoid joud |eba Aoid vivs 9IM3S0D aweN uowuwo) aweN dUBIS

VIdOd I'v

‘ATuo dys-qo,,/S[X'qOy SO[IJ PAYOBNE WOIJ oIk SPI0AI :9JON "AUnuwod = [H] ‘JewIue 9JeIqaloAul = [[] ‘Jewrue 9Je1qaoa = [y] queld se[noseauou = [N]
9uerd re[nosea = [d] "(p109a1 oy} JO ‘wiy Ul ‘uoIsroard ay) F) UONBAIISQO ISISO[O A} 0} PIONUD BOIE APNIS WOIJ SIOJOWO[IY UL 9OUR)SIP oY) pue uoxe)} 19d SuoneAIdsqo jo oqunu
o} (M ‘BXe) PAIST] A[[BS9] M SUTUISoq “WISOU0I JO JIPIO UT PIISI] BATR APNIS oY) UM (€' UOTIIIS ‘S19ads  QANISUIS-UOTJBIO],, SUIPN[IXI) BXE) PAIOFUBPUD J0/PUE dIEy

87 Jo ¢ a3eq

SLSI'T SHIDAdS H4VYH 0y

SN ‘o3 Apues 6/, 1odoy ere(



0'L¥09
06%29
0CF6¢
0cCc*2q
00%09
06%29
0C*6¢
06+%29
00F.S
00*vv
00%9¢
09%.¢
00FL.¢
00*€¢
0L%2C
0L%2C
0L*%C¢C
00%9G
0L*%2C¢C
0L7%2C
0L*%C¢C
00%F0'}
0L*%2C¢C
0L7F2C
0L*%C¢C
00%2¢
00+%9¢
00F6V
00%079
0L7%2C
00+.Lv
00%CV
00+L.Lv
0L%2C
06+%29
00FL.€E
00*l¢
0L7F2C
00+*8l
0L%2¢
0L%C¢
0L%F2C
0L*%2¢C

ON-TONT - FTANAN T X NOTOTrO N8 N~®m©OO®

¥S€ES

¥SES

¥S€ES

aes

€S

€S

€S

€S

€S

€8¢S

€S

NES‘'8eTS
NGS'NSS 'arSES
NGSs‘arses
NGS'arsSes
NGS'arsSES
NSSPS'arses
¥S€ES
NGs'aes
NGS'gES
NGSYS'aes
aes

aes

€S

€S

€S
INSS'NSS'8eSTS
NGSYS‘aesTs
INSSPS'geSTS
ANs‘azs
nNs‘ges
ANs‘azs
nNs‘als

als8

¥SES

aes

€S
ANSNNS'acLs
S

avses
NES‘NES‘AES
aes

ges

a|qelauiNA
paJsabuepug

s|qeIBuINA
ETCEENIN
pausiealy |
pausiealy|

uI90U0) [e10adsg
uI90U0) [e10adsg

ulaouo) |eads
ulaouo) [eadsg
ulaouo) |eads
ulaouo) [eadsg
ulaouo) |eads

ulaouo) [eroads
paJsabuepug

ASIY IV 10N
ASIY 1V 10N
ASIY IV 10N
3SIY 1V 10N
ulaouo) |eads
ulaouo) |eads
ulaouo) |eads
ulaouo) [eads
ulaouo) |eads

JswwS uy|3

an|g pajie] uleyse]
Jaddiys yes pue saddad
Mep uonsenp
lleeyseq 8oulid

uy3 bog

yealislieH papueg
a|joag |oMar US||IOMS
ajeag Ape payeans
Jloysesiopo] uoydwo)
99g a|quing papueq-moj||oA
yoJeuopy

Jasuebia|\ pajsealq-pay
mouiedg xo

J9|QUBN\N 99SSBUUSD |
Jadidpueg papodg
J9|qlep) paisealg-Aeg
[1198S01D pay

J8|qIep\ S,UOS[IM

ad|ug S,uos|IM

|oJ}s9)| UBOLIBWY
SjIMalyY

upysig auld

aapeyoIy) |ealog

Aep epeue)
akauap|oo uowwon
J9|qUeAN BUId

ainynA Aayuny
Jobeue] jole0s
llempes

J9|9A0YS UJBYUON
llejuld wisypoN
PAIGBUBOON UIBYHON
NMBYSOS) UISYLON
uJa] UoWWoD
Jspuewe|eg pao)-Ino4
ymeH sJadoo)

a[uN] pajuled uisyseq
99Mad-pOOA\ UId)se]
yeaqgsols) Buiusng
J8yojeoh|4 papis-eAll0
NMeyybIN uowwo)

eJjaq siwayjouuen
sejufwoa opidny
uobay seuiosAiquy
siuonebouisyul ejuobAjod
sdeouud eoayd3
sisuasieloue| sAiydojen
snuefeo wnlAles
ejenosaqng ea1eolqg
ejend eizAy

wnqje-| sijeydwAn
B/0oLLI8) Snquiog
snddixayd sneueqg
Joje.ias snbiapy

eoel|l ej|oiassed
euubaiad sidAjyjore]
snuejnoew SpoY
eauejses ebeydojes
BJJSOJIAIND BIXO]
ejisnd eujjepied
ejeoljep obeuljies
snuaieds oojeH
snbuaseyopnesd esojy
SNJ8JI00A Snupeleyd
snuid snuids
snojuospny 8j10804
SIsuapeued snaiosLod
enbuejo ejeydsong
snuid ebeydojes

eine sapeyjed
eaoenjo ebuelld
eiadaljs eoalepy
ejeadAjo enjeds

ejnoe seuy

sojjoibAjod snwiyy
sipuab saydiooy
opuniiy euie}s
wnjejnas wnifoepiwsH
1uedooa Jajdiooy

ejoid ejoid sAwashiyn
sualin sndojuo)
SnuiadsaA $8}sne.yj0o00)
Ledooa sndojuo)
Joujw safiepioyd

(wyy) eoueysiq  soau #

87 J0 9 a3eq

yuey Ajey Aoid

jouid [eba Aoud

Vivs

JIM3S0D

dwieN uowwo)

SweN dudIdg

CACLCCLCLCCLCLCLCLCCELCELCCELCELCCELCECELCLCELCELCLCLCLCLLCLC - — — — — — — — — — — —

SN ‘o3e] Apues 6L 1odoy ereq



JsilednieN! 'Sepy Alpenng sewilelN au} Joj pajos|es spiodal Ajslng isiieinieN! ‘00z “IsiielnieNt

‘wnasny ejoos BAON “L.20g-L10Z WOl eyep uayol| o} ayepdn "Lg0g “uess ‘uelybneH

"a)JnjlIsu| yoleasay o1jeaqo | AasIa|\ "'UOSESS Pl ZZ0Z U} Wl spJodal [H 1IN peamyijN pue (snddixa|d sneueq) yoseuol "zz0z JoxeD ‘weyle4
'S081 $9 ‘JUBWIUOIIAUT BIJOOS BAON "EB}Ep p|oy saloads alel /10Z "L10Z 'd'YH ‘uolawe)

'S08J GE | ‘JUSWIUOIIAUT BI}OOS BAON "0Z0Z SUOBAISSJO USYDI| pUE BIO}} BI}0OS BAON 0202 "D’| ‘uoshig

'$991 00z te ‘(d1ay) weibouid Aiojuaaul Ayuobesq onuepy “dAisnjoul 9o0g O ejep :aseqeje( ejeuopO SAAN/IQY "6002 "(18)idwod) "W-"d ‘ajjeunig
'soal gz ‘dds G| ‘seainosay |elnjeN jo 1daq eljodog BAON "aseqeleq sa10adsg % jelqeH jueoyiubis (100z “(4o)idwod) ) ‘uiweluag

102 "Soseqelep wnueqlay SNOLEA WOJ) SPI0Ja) SSOW SaWiLe Y ‘pue|eg

'$091 9G88 ‘SN 9|[IMHOA ‘ANSIBAIUN EIpedy ‘aseqeje Sejly eunejo}odiaH ejoog eAON "Z00Z "M 4 ‘H09S

'SpJodal //BE ‘D4jua) eje UOBAISSUOD BpEURD DNUB}Y "SSWIILIB|\ Y} SSOIOB SUONIEDO| SNOLEA Ul 0Z0Z IO} BIEp plald 1.20Z "UIe)D ‘1euod

10 'S92In0Ssay [ednjeN Jo juswiieda Bljo0S BAON ‘Jasejeq uoioalo) Aenng YNd SN T ‘uapbo

WY INUPEOJUMOP/INI/AY L STHO/11eu/ed su Aol mmm/:diy © ((TNTY) @seqejeq pue asn pajiwiT @ pajouisay "L00g "youelg Aujsaio ‘saoinosay [einjeN jdaQ enoos enoN
‘B9’}s|[einieN! pue Bio’isijeinjeN! 'sp102ay Ajpenng sawiLe siiednjeN! ‘610z "epeue) aalagalnieN

‘soje|d+dd 08z "Ssaid 0juoI0] Jo AlISISAIUN "BpEURD JO SaljenNng ayl 8661 'A'T ‘@ulejuo4eT “A'd ‘lleH B V' ‘Auaghe

'Z ‘sonenby }seo) jseq "aye Asuieay| Jeau suolleAasqo sijelisne eus)s| bulpliebal Asue|g ueas o} [lewa "¢ L0Z "IN ‘49ded Y ‘Xiede

‘9JNjlISU| Youeasay oljeaqo | Aasia| "uoseas p|al L.Z0Z Ui wouy [Y 1IN 0} papiwgns spiodal (snddixaid sneueq) yaJeuop ‘gzoz "9|o2IN ‘As|gnH

‘B0 Aenng-a ('pa) "y ‘puepe-ol\ ‘sojoyd pue splodas sawilel Jo wodx3 'gL0Z ‘AiHenng-a

‘|wiy-eseqe)ep-seale-parlasuod-pajosjoid/seale

-9Jl|p|IM-|euoljeu/sadinlas/eBuey-ajew||o-jusWuoIIAUS/US e BpEURD MMM//:SAY DD T '610Z Joqwesaq (AVIdD) @seqeleq Sealy paAIasuo) pue pajosjold UeIpeuB) ‘610z "99IAI8S a)IPIIM UBlpeue)
'0G ‘ "Bj09S BAON Ul | L.0Z O} 2002 WOJj apew suoleAlasqo sijeljsne eia)si buipieBbal Asue|g ueag o} uoiediunwwod lewd ‘gLz ‘H'L ‘AlleN
'SpJ0dal Z/ ‘@njisu| yoeasay onaqo] Assiapy ‘welboid Buuojuow ¥ 1N 9y} Woiy SpIodal YdJeuo 0zZ0Z “120Z "eInNisu| Yyoueasay d1jaqo | Aesia|y
‘B10"Aluenng-a (‘pa) Bueyz oquieg ‘@aAlueT wixepy ‘sojoyd pue spiodal sawne|y jo Jodx3 ‘910z Aiuenng-o

"JUSWUOJIAUT Bj09S BAON "0Z0Z-810Z ‘SUONIBAI9SJO S19adS aleJ pUB|pUNOMBN PUB BIJOOS BAON 0202 '| ‘UuosAlg

"a1)ua) eje UONBAISSUOD BPBUE) JljUBY "9Seqejep sejy Ajenng sawnuep ‘gL0z T ‘OWAY

'S0l GEYQ ‘s921N0SaY [eJnjeN jdeQ enodS BAON ‘aseqeje sa10ads @ jejiqeH juedyiubis “200z “(4o)idwod) )7 ‘uiweluag

‘}sni] ainjeN enooS BAON ‘ZZ0Z-810Z ‘SUOBAIaS]O sa10ads aiey 'Zz0Z "Uory ‘Xiede

'SD81 Gg ‘s90IN0saY [einjeN 1daq enods BAON “0L-6002 ‘L66) SHOdaI JUBHNSUOD @ Y1ompjal YNASN "1 10Z "M ‘ulwelusg

‘6102 "9Jiua) BjeQ UOI}BAISSUOD BPBUED dNjUENY "WnUeqiaH AIO)SIH [eJnjeN JO WNasN| [EIDUIACI BJ0OS BAON ‘suswioads uayol| payoel ] "M UBLE ‘OJunpy
'soal $g¢ ‘Bunnsuo) o8jUelS L 1-01L0Z ‘Spiodal jueld aies 99)uUelS “11L0Z ‘N ‘PIEBUCCOBI N ‘IBMOID CANY ‘XiedeT]

'S021 00/ | :9)IS GO ‘BV’}sllenieN! pue BiovisieinieN! 810z Hodx3 ejeq IsiiednieN! "gL0g ‘Islednien!

'$021 8820 ‘AN dllINOeS ‘epeue) salpnig piig ‘eseqejeq sepy piig Bulpesig swhue ‘1.0z a ‘ebede

QESNOCOLLITITOM® N NNNNNNNNN T~ =~ =~

“ABojoyuIQ Jo e [[9UI0D J9SANS PaYSISIBA S9%ET I0,P Seig uojeig adeD ‘6102 AON HHOA MON ‘BOBU)| "610Z-AONIS. Qg3 :UOISI9 Jeseleq oised piige "020g ‘Piige vz
'$081 GZ1'Z8 XeJlleH “[dNd SNAWIN *§ WNasn\ SN ‘oseqejeq Sepy paig Buipeeig swiLe 2661 'V ‘ounisi3 oz
'$091 82821 ‘9NS GO ‘BO’)SI[RINEN! pUE Bi0'IsieInieN! "0Z0Z HodxT eleq ISIBINEN! "0Z0Z ISieinieN! Sy

"B0’jsieInjeN! {BIo’isifeInieN! "zg0g Joquiaoaq Hodx3 ejeq ISIBNIEN! '€Z0Z "BOISIEINENI  S0Z

NOILVLID  sdaig
"uonnqLIuood JuedIugIs e
soyew Joselep sIyy yorym ul ‘suonejuasald 1o suoneorjqnd ‘syrodar ‘sjuowinoop Aue ur Mo[oq paisi| S22IN0S eyep 9y} pue DD DV Y} 93po|moudoe [[eys eiep 9say) Jo jualdioar oy ],
AHAVIOOI'TdId 4DdANOS v'v

1oy se10adg palabuepul]
SN 9y} pue Joy ysiy je sa1vads |etapa4 ayj Jopun palabuepud |je ale (s)a.isidid uleise] Jo jeqg palojod-1]) Snaeyqns sioAwliad pue ((SHoAp palesa-buoq) syeuoLjuaidas sioApy (snoAp umoig ami) snbnyon| snoApy |

S3IA J[pasabuepuz] \[pasabuepuz] 99U8.41N220 s31293ds jeq Jo wnindeulaqly jeg
ON ajgeJaunp ‘dod snupunywnjeue - uodjeq aulbaied | ‘dod snuubsisd ooje4
S3A pauajeaty] pauajealy ] 3|}n] pOoopA eydinasul sAwaydA|o
ON palabuepu3] pasabuepug ‘dod enjoas enop - ajuny s,buipueig nbuipue|q espiopAwg
S3A pauajeasy | ysy yoe|g eibiu snujxeiq
¢3S Apnis ay) uiypm umouy]  joud [eba Aoud YviVS aweN uowwo) awepN diuUaIG

B1)0S BAON
“SAA,, UM M0[0q POjedIpUL 21k B ApMmIs In0A Sunossiojur osot], 310dal SIy) Ul $91eurpIood as1oaid Jo uorsnjour sapnjoeid

so100ds 9ATISUSS-UOI}EI0] JO UOTJE)I0]dXa JNOqe UISOUO)) *, SAT)ISUSS UOT)BIO],, Sa10adSs JO JoqUINU € SISPISUOD SIUTA0Id SSWITILIEJA OB UT SO0IN0saY] [ermjeN Jo jusumredo oy,
SHIDALS HALLISNAS NOILVDOT €%

87 J0 L o8eq SN ‘oyeT Apues 6/, Moday ereq



SN 0'0¥6°9L 4 ans pausjealy pausjealyl uiopig jsea sijixe snyoAigox| v
SN 0'0F6'6Z 4 VNS pausjealy| pausjealy] 19%09dpOOAA S,SIMaT sima| sadiauejopy v
SN 00F LVl € aHS pausjealy pausjealy] slejmopes|y uisjseq eubeuw ejjpuin}s v
SN 00%8¢ SLi NES pausjealyl 183 ueouBWY ejesjsol ejjinbuy v
SN 00%8L €6 NES pausjealyl sBajmo|ja A Jossan sodineyy ebuii| v
SN 0L¥82 (0% ges pausjealy] 2419 d-wI0)S s,yoea SNoY.I00na| s8jeqoIpAH v
SN 00F¢'.E zL NESZS pausjealy] uoabinis onuepy snyouLAxo Jesuadioy v
SN 00F€EVC 2ol WESTS pausjealyl IMpOY ueluospnHy eojisewsey esowry v
SN 0,%2C 1€6 NLS‘geszs pasebuepuz pausjealy pausjealyl ¥mg Asuwiyo eoibejad einjoeyd v
SN 0LFLLL 6v1 £SZS pausjealy] pausjealy pausjealy] ayeusuoqqry uleyseq ejunes sjydouwey | v
SN 0'L%07¢ 98YL aes pasebuepul pausjealy pausjealyl Moj[ems yueq euedu euedy v
SN 00%0¢ 1611 4] pausjealyl pausjealy pausjealyl S[HNL POOA ejdinosul sAwe)dA|o v
SN 0LFV YL XS a1 ulaouo) [eroads pauajealy] MO paJesa-uoys snawiwejy oisy v
SN 00F62ZL / pasabuepug pasabuepug a)ymgog UIaypoN snuejuibiin snuljod "
SN 0'0%929 3 nLs‘ans pasebuepul jeg pay uiejseq sijealoq sninjseq v
SN 0'0*8'GlL cl nLs'ans pasabuepuz jeg palley-Ian|is suebenjjoou suajofuoise] v
SN 00¥2'8C Ge WLS ‘ans pasebuepug jeg AleoH SnaJaulo sninise] v
SN 00Ft'86 L ¥NS pasabuepug 3Jeys a|beagiod snseu euwe] v
SN 00FLCL 74 VNS pasabuepug pasebuepug 1eyD pajsealg-mo|lo A SuallA eld)o| v
SN 00F8LE l VNS passbuepu pasabuepug J9]|quepn Atejouoyjold 2a}I0 BLIBJOUOJOIH v
SN 00F0G. 1 VNS pausjealy | pasabuepug J9309dpoop) papeay-pay snjeydsoo.yjfia sadisuejsyy 2
SN 00¥09¢ 14 NESZS'gESTS pasabuepuz Apung jo Aeg - wwmm_:wm_vﬂﬁpwm ¢ “dod sinexes suoiop v
CFE assbuepu a1abuepu uopeindod onuepy ¢
SN 0s¥ele € NesLs P pu3 P pug - 9|HN ] B8g oeqiayjesa ‘dod eaoeLI0o sAjpyoouusg v
SN 00F8'lZ 59 a1 pasabuepug pasabuepug pasebuepug ulo] 9jeasoy lijiebnop ewia)s v
0F9 asabuepu alabuepu asabuepu soledsqns Snpojsw

SN 00¥90c 80k ais P pu3 P pu3 P pug snpojaw Janold Buidid snpojaw snypeieyn v

uonjendod
00FS¥ 62 1S palabuepu3] puejdn ulaynog enoos 9 ‘dod sejes owjes 2

SN BAON - Uowles opuely
00F9OVL 8¢ 1S paJsabuepug palabuepu3] uopeyndod Apun Jo L -dod uejes owjes 2

SN Aeg Jauu| - uowies onpuepy
SN 00F8VlL  8evZ 1S paiebuepuz pasebuepuz paiebuepuz ajun s,Buipuelg nbuipue|q espropfwg v
SN 0'0FG'GE € 1S pasabuepug passbuepug pasabuepug jeg palojodl | snaeyqns snoAwiied v
SN 00FGGE 4% 1S palabuepu] paJabuepug palabuepu] SIOAN UIsyUON sijeuoLusjdes snpoAp v
SN 00F€¢ ve 1S paisbuepuz paJsbuepuz palsbuepuz soAN umoug s snbnyiony sioAw v
SN 0L ¥9'8/ Ad 1S pasabuepug pasabuepug pasabuepug ysieNyA onuepy Juewsjuny snuobeaio) v
Aoid  (uny) @duelsiq sdas g yquey Ajuey Aoud  joud [eBa Aoud vivs JIM3S0D aweN uowwo) SWEeN 2113uaIds dnoig
olwouoxe |

*(pI0921 91} JO “Uny Ul ‘uoIs1oaId oY} F) UONJBAIOSQO }SISO[D A} 0} PIONUID BOIR APNYS WOIJ SIOIOWO[IY Ul 9JUE)SIP 9y} pue uoxe) 1od SUONLAIISqO
JO IJoquunu 9y} YIIm ‘exe) pajsI A[[eSo[ [m Suruurdaq ‘uIoouod Jo I9pIo Ul PaIsI] Al BXe ] "SPI0J3I 30UIA0Id-JO-JNO IOJ UOAQ ‘S[[e] 9JIS Apnis oy} Yorym ur douraoxd oy 0}
puodsari0o s)uel [Ty *(So19ads , 2ANISUIS-UOT)BIO],, SUIPN[OUL) SINIJ0 IS APNIS Y} YOIYM UT JOUTA0Id o} UI poIoZuBpuUd JO/PUR dIBI AT. JBT} 9IS APNIS o) JO WK () UIYIM BXB],

“(SIX'UR|QQ 190+ :PAYOLNE) BIO[J JR[NOSBAUOU ()T
JO SPI0931 ()] 7€ PUE JB[NOSBA (R JO SPI0JAI /60 ‘BUNE) 0JeIqLIOAUL {7/ JO SPIOJAI ¢/ ()7 PUE 91BIQAIIOA GO JO SPI0JAI QG SUTBIUOD BATE APTIS o) punole Joyng u| 00 V

AN 00T NTHLIM SHIDHALS HAVYH 0°S

"sofjenby Jse0D Jse3 "/ 10Z-9102 ‘sBunybis seioads 8|qeIoN 8102 S ‘SNUM

"$991 9Fp| "LEE-B69LIII ‘89L-1:] ‘SN XEJl[eH ‘WNasny ejoog BAON "BIIOOS BAON Ul SJUB|d JEINOSEA SJBY JO SERY '€661 'V ‘UOSIIM % D ‘yoAuold

*/10Z "WNasn|\ BlJ00S BAON "eseqelep uswioads Ajus)ng wnasnjy B1jooS BAON M ‘Uspbo

"$081 Z85 "A08l0id/wineqIeH/AlRIqI/BD NEIPEOE IOXN//:d]Y [BYS Gaj ‘ANSISAIUN BIPEOY ‘UORIS]I0D AlsIaAipolg Buin| ‘Wwnueqie YWS "O"F "wnteqiaH [enbig ynws 0’3 'S00Z '3'Y ‘lemeN
'$091 6ELL ‘SN SIIAJIOM ‘AlSIoNIUN elpedy asedeleq WNUEGISH UNWS "0’ "000Z “3'Y ‘loMeN

‘€102 "BIl00S BAON ‘XejileH ‘AJO)SIH [elnjeN JO WNasSN|\ [eIOUINOId BII0OS BAON "8sedeled wniuediaH AJO)SIH [einieN JO WNasSN\ [eloUInOld BIJ0OS BAON "M UeLIB|\ ‘OJunjy

- —

NOILVLID Soal #

87 Jo 8 o8eq SN ‘oyeT Apues 6/, Moday ereq



SN 00FCVl 8 a1s8 |[nuljieo uowwoy ejesjeb gjnuijjes v
SN 00FeVL €l als xona Appny sisusorewel einAxo v
SN 0'0F070} 1z ANS‘gélLs Bunung obipuy eauefo euusssed v
SN 00Fvvl A a¢1s 81N\ uowwoy objee eun v
SN 00FcCel 8 1S 9S00\ $890/E $80|Y v
SN 00FEEL €e 1S pasabuepug 9S00\ eueoLdWe Saofe Sadly v
SN 00FZ.'le 14 NLS'als 0s‘L3 uowles onuely Jejes owjes \4
SN 00Flce L UNS aaos3a pod onuepy enyiow snpeg v
SN 00FeVL 0¢ NESZS'EESTS 0s‘3 sseg padiig Sljiyexes suoIoON v
SN 0'l ¥6'SC 14 NZS 13 0s'3 jouy pay snjnued supljied v
SN 00F8¥C 19 NZS pasebuepug pasabuepug 0s‘g sal0adsqns ejni Joud| pay BJnJ snjnued supied v
SN 0L*%8°lC 14 arses S IV 10N Mmouleds s,uos|eN 1uosjpu ezidsowwy v
SN 0'0¥6'GC S ¥S€S 3SIY W 1ON ulydiog papIs-aNuM dBuepy sninoe snyoufyiousbe] v
SN 0Cc*Fvee 8 ¥S€ES S IV 10N [e1nbg Buik|4 ussyinos suejon sAwoonej9 \4
SN 06+F29 el ¥S€S %SIY WV 1ION AMeyso9) uisyuoN sijuab Jojidiooy v
SN 00F96¢ L NES 3SIY 1V JON smeH pabbaj-ybnoy sndobej osing v
SN 0'0¥691 69 a€es %SIY WV 1ION pligen|g uisiseq sijess ejjels v
SN 00FL.¢ 162 aes 3SIY 1V 10N uig] uowwod opunily eulsjs \4
SN 0'0¥6'CC € €S S IV 10N ajeym doeqdwny seljbuesenou essjdebayy v
SN 00F1L¢C Ge €S 3SIY W ION Jspuewejeg pao}-Ino4 wnyenas wnyfjoepiwoeH v
SN 0'0F€'SC € €S¢S 3SIY IV 10N 3|BUM JOJid pauul-Huo sejow efeydsoi1qoj9 v
SN 0'LFC€eL 4 €S¢S pasebuepul 3SIY 1V 10N xuq epeued sisuspeued xuA] v
SN 0LF89% 14 nNs‘aées S IV 10N MO |ealog snauauny snijobay \4
SN 0'0F99. 4 Zs 4SIY W ION Mauys pajte}-buon Jedsip xalog \4
SN 0Cc*€0l 6Ll nNs‘aLs d|qetsuinA S IV 10N _ cww___%uﬁ__mﬁ\hp_”_%wwwn_m | "dod snuubaiad ooje v
SN 0'0¥6°9¢ 3 a18 S IV 10N uis] xoelg 18b1u seluopiyd v
SN 00%¢€L 54 als S IV 10N J00) ueduBWY eueoliswe ealn{ \4
SN 0'L%2C¢C cl ANNS'NNS‘8¢LS 3SIY 1V 10N JmeH sJadood 1Ledo09 J8}ididYy v
SN 00F1L'GL l uI92u0) [eadg uI92uo0) [eladg uoabin}g asoupoys winJjsoJinelq 4esuadioy v
SN 00F8tC ] 4NS ulaouo) [epads ulaouo) [eadg USIIOM OnuEeRY sndnj seyoiyieuy v
SN 00%2GlL l VNS uI9duo0) [eladg Molieds s slueH ejnienb ejyoLjouoz v
SN 00¥F.26Z 2s VNS ulaouo) [epads ulaouo) [epadg Jadidpueg pajsealq-yng sIjjooynIqns supled v
SN 00%8L 8/9 S uI9du0) [eadg uI92u0) [eladg a|uN] pajuled uisjseq ejord ejoid sAweshiyo v
SN 00F99 18 S uisouo) [eadg uloouo) [eadg ajun] pajuied ejoid sAwashiyn v

uone|ndod
00F59'89 4 S ulaou0) [evadg oljuely 1SemyuUoN L "dod eusoooyd eusoooyd v

SN - @s10diod JnoqueH
SN 00FGVL 9l S ulaouo) [epadg asjodiod JnogleH eusoooyd eus020yd \"
SN 0.7%2¢ 296 avSes a|qelaunp ulaouo) [eoads ulaouo) |eadsg 99M3d-POOAA UIB)Se] sualin sndojuo) v
SN 00Ft¥'2Z 1z WNS‘NES ulaouo) [epads ulaouo) [eadg 90819 pauIoH snjlne sdaoipod v
SN 0.7%2¢ 866G INES‘NES‘AES a|qelaunp ulaouo) [eoads uleouo) |eadsg yeaqsolo) Buluang Snuiadsan s8jsneiyj02909 v
SN 00%89 62/ aes a|qelaunp pausjealy| uleouo) |eadg juljogog snionizAio xAuoyoljoq v
SN 0.7%2¢ €06 aes pausjealy] ulaouo) [e1pads ulaouo) [eadg J18yo}eoA|4 papIs-aAll0 1adooo sndojuo) v
SN 0.7%2¢ 8.6 aes pausjealy] ulaouo) [eoads ulaouo) |eadsg SMeyybIN uowwo) Joujuw sajiepioyd v
SN 0.7%2¢ €0l aes pasabuepug pausjealy ulaouo) [epadg 1a|qJe\\ epeURD sIsuapeued eujjjopied v
SN 0.7%2¢ Ll aes pasabuepug pausjealy| ulaouo) |eadsg MO|[eMS uleg eoyjsnJ opuniiH v
SN 00F91L L8t €S a|qeJauinp uisouo) [eadg ulaouo) [eadg ajun] Buiddeug eunuadias eipAlpyd v
SN 00FV¥LL L WNS'NESZS pasebuepug ulaouo) [eroads uJaouo0 [eoadg wieises - v_o:ochwmﬁwwm dod snowowsiy m:oEo.Em\M "
SN 00F8t¢C 2l NESZS uI192u0) [eadg uI9duo0) [eladg adouejeyd payosu-pay snjeqo| sndo.ejeyd v
SN 00F8le € €328 uisouo) [eadg ulaouo0) [eadg aleyp ul4 snjesAyd eissjdousejeg v
SN 0.7%2¢ (74 azs pasabuepug ulaouo) [eroads uleouo) |eadsg paigoe|g Aisny snujjoseo snbeydng v
SN 00F6°¢ 0z WNS'NLS ulaouo) [epads ulaouo) [epadg akauap|o smolieg eojpuels! ejeydeong v
SN 00F¥'2Z 0e a1S ulaouo) [eoads ulaouo) |eadsg mouieds yomsd| SISUBLOMPUES m:\:wwwmo,mwu v
SN 00F€0L €l [<PARS pausjealy] pausjealy ulaouo) [eadg lIM-1ood-diypn uleyseq SNJ8J100A SNWIoJSoUY v
SN 0'LF2'8¢ 6¢ ans pausjealy pausjealyL ysniyL poopn eulj9isnuw ejyo1o0/AH \4
Aoid  (uny) @duelsiq sdoar g  yquey Ajuey Aoud  joud [eBa Aoud vivs JIM3S0D aweN uowwo) EMEVEITNUERS dnoig
olwouoxe |

87 JO 6 93eq

SN ‘o3e] Apues 6L 1odoy ereq



SN 0LFG8 8cl INGS‘NGS‘9EeS )}eaqsolo) auld Jojesjonus ejooluld v
SN 0LF2C 88 NGS‘des J9|qJepn S,UOS|IM ejiisnd eujjepied v
SN 00F88 gel NGS'AES 18]g4ep\ [jodyoelg ejeujs ebeydojes v
SN 0'LFC¢C 769 NGS'aeS adiug s,uos|Ipm ejeoljop obeuljjes %
SN (WA A4 (YX4 NGSYS'aeS [941s9) uBdUBWY snusAleds 09jeH v
SN 0LFV9 1102 WNPS'deS sBajmo||o A Jajealn eonsjoueow ebuli| v
SN 00FG0L 126 NES'INES‘'AES JapI3 uowwoD ewissijjow eLeewos v
SN 00F0L xS aes ajImaly snbuaseyopnasd esojy v
SN 00+8'8 6Ly a€es 3e8(Qs0l9) PBJSes.q-as0y snueloiropn| snojonayd v
SN 00F /.. 0ze ges paigbury| uisyseq snuueif} snuueif | v
SN 0LFY Ol 8 aes 0030N) paJ|ig-yoe|g snwieyjdoayifie snzA2009 v
SN 0LFE9L €9 aes uia] onoly eoesipeled euis}s v
SN 0LF€0¢C Ly81 ges 1B|IIM ejewjedjwes ebuli| v
SN 0.F2¢ 266G aes 199p|I1¥ SNJsjI00A snupeseyd v
SN 0LFLLL VL gaes lea] pabuim-an|g $400sIp e/Njeds v
SN 00F¥22 A WNS'NLES indsbuo puejde snojuoddej snueajed v
SN 00FL¢Cy €l €S Jaysi4 lueuuad ejuexed v
SN 00799/ l €S Buiwwe Bog ulayinos ledooo sAwojdeufs v
SN 0LFSPV9 1 €S MBIYS swnuep sIsuswiLeWw X908 v
SN 00F1L'LE 4 €S jnoJ| axe’ ysnafeweu snujjeries v
SN 00F¢L ovl €S jnol] Mooig sljeunuoy snuijonles v
SN 0'LFC¢C L0S €S upisIS auld snuid snuids v
SN 0.F2¢ €eg €S aapeyIy) [ealog snajuospny oj19804 v
SN 00%cC¢ 669 €S Aer epeue) SIsuspeued snaJoslod v
SN 00F8tC 14 NESZS adosejeyd pay snueoiny sndosejeyd v
‘h = o snajuospny

SN 00F8tC 92 NESZS [8JqUIYAA sndoseyd snjuswny v
SN 00F LV 4 NESZS [21qUIYAA sndoaeyd snjuswnpn v
SN 00F8t2C 862 NESZS J9A0|d-Udp|05) ueduBWY eojujwop sifeinnid v
SN 0L%98 18 NNS‘geses 9|0l asowieg e|nqeb snusjo| v
SN 00F9¢ G82 INGS'NGS'9eSeS akauap|o9 uowwo) enbuejo ejeydsong v
SN 00+F6t 14 INGSPS‘gesSesS Js|qJep) auld snuid ebeydojes v
SN 00F09 101 NSSPS‘geses ainynA Aexuny eine sapeyjen v
SN 00F90!L 11 NESZS'AESTS jueIowIOoy Jedlo 0q.Jed xeliooosoeleyd v
SN 0LFG8 [Kerd aeses Mojlemg Jiio ejouoy.LiAd uopieyooijod v
SN 00F¢gle Ll SIASTAS axemipIy pebbel-yoelg ejfjoeply essiy v
SN 0LF9VC 6l aeses ey ewnbin ejooiw| snjjey v
SN 0,798 44 €82S MO paJtea-buoT snjo oisy v
SN 0'0F99¢ € €S¢S pasebuepuz USUE\ Uedlswy eueolswe sajepy \4
SN 00*F¢'le 9L NES'NZS Buipepueg eqje supied v
SN 0.%2C 34 NNSs‘'azs Jebeue] o0 eooeAljo ebuelld v
SN 00F.Lv Ge ANs‘gaes llempes) elodaljs eosiep v
SN 00FCYV 8¢ NNS‘'gzs J8]9A0YS UIBYHON ejeadAo ejnjeds v
SN 0LF6LL 091 azs paIgmo) papesy-umolg Jaje sniyjojopy v
SN 00FL'LL 0¢ aes 18Y2)e9A|4 MO[IIM el xeuopidwy v
SN 00F€LE L€ azs uind onuepy eoljoIR BIN2ISJRI v
SN 00F590!L 9 a¢s lllgi0zey epJoj ealy v
SN 00F0'le Se NWNs'aies o3l elydispeyd snojydjaepejiyd osiip v
SN 0LFE YL v NNS‘gesLs mouleds Jadsap snaujwelb s8)929004 v
SN 00F8L 61¢ ZsLs sa10ads jeq ‘ds aepiuoljiuadsap v
SN 0,798 (¥4 ANNS'als oalIA Bulglep SnAIB 0alIp v
SN 00FL.V 0L ANS‘aLs Jlejuld ulayuoN ejnoe seuy v
SN 00+92 6l NYS'dlLs Jadidpueg jsea ejjpnuiw supljed v
SN 00F 2L G88l WNPS'dLS J9n0|d pajew|ediweag snjewyediwss snupeseyd v
SN 0LFV VL 9l dals Jaysely| umoig wnynJ ewojsoxo | v
SN 0LF2C ) a1s pa1gBuBo0| UIBYHON sojjoibAjod snwiyy v
SN 00F0°29 z a1s UBIMN Usiepy supsnjed snioyjoisio v
SN 0,.F98 4 a1Ls 18Y2)edA|4 pajsal) jealio snyuLo snyauelfpy v
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO 0 28ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00F€LL 1 €S Auuad Jayep) soLIoH pjoLIBY snusydesd |
N ajeeg

SN 00%.9 14 €S pauoy-BuoT e Nusayn suaju euolydos)s |
SN 00%€9 Vx4 €S¢S Jayeo|d o|Buen | eje|npun ejuopiusely |
SN 00F¥'9¢C 9 €S¢S |lexgn|) eiqez 118ppnas sninjf}s |
SN 00F L. Z £S2S jon|g Bulwwig wnjeulweb ewbejeuy |
SN 00F.°€6 1 £SZS plesaw3 s,uoswel||ip\ JUOSWE]|[IM BJOJYI0}RLIOS |
SN 0LFS02 [ €82S plesaw3 s,Apauuay| 1Apauusy e1ojy20}eWos |
SN 0c*LlCl [44 €S¢S lleysesiopo] speqiiN aqjiw srelby |
SN 00F¥v 6l £S¢S lIoysasiouo] uoydwo) wnqje-| sijeydwAn |
SN 0LFLGL 9 a¢2S JapI9 pabuipy-jodg eoeuBWAY elejued |
SN 0LFLILE S/ Zs |lIoysiead ulsiseq eigjebiew eisjiuebieyy |
SN 0L+6°LL 4 Zs jon|g ebie| wnynjosai uoubeuso) |
SN 0ZF€08 14 Zs yeaJjslieH uelpeoy eOIpROE WNLIAJES |
SN 0SFyvlL 9 Zs Jaddo) swnuep Isossedsop esjesiel | |
SN 00FLLE 1 ZS1LS plejawg 99ganpd B]OUI0INGIQ BIOJYI0}RLIOS |
SN 0'C*F1'88 € A3 A4 onoly esgjoLieyo elojog |
SN ocFvel yA iLS ewwo) JAles snifjes ejuobAjod |
SN 0ZF.L2l 1z PARS ewwo) uisjse] ewwoo eluobAjod |
SN 0'L ¥6'66 4 1S 1930N|A Jejemapl | £80e1yo0 eyouoojuef)y |
SN 00FLLL 8z 1S Jayseq en|g siuuadibuoj xejdipAyoed |
SN 0'0 ¥ 1’86 € 1S |leyoxeus padiys-enx3 snjewoue snydwoborydo |
SN OLFLLL 1 1S yeausslieH Aue3 ejoe| eioig |
SN 0LF90.L L 1S a[jeag Jabi] pues big esouwlIof e[apuidlD) |
SN 0LFC22 z HS paiabuepuy uJsou0) [eoadg reyan|o 191IMs snsooLjusA sninyduwios |
SN 0CF90¢ 14 HS pasabuepug uJaouoy |eoadg a|joag Ape asiaAsuel | Em::mo@m\_m:mt\ mem wom%%m |
SN 00F9¢ 191 €S a|qessunp uisouo) [enadg uJoou0 [eoadg 29g 9|quing papueq-moj||o A ejooLLIg) snquiog |
SN 00F L2y S €S pausjealy| uiaouo) [epadg uJaouoy |eoadg J9)e0|4 Yooig esooleA jUOpILISE|Y |
SN 0'GF€9¢ ¥ HS pausiealy ajquIng 00¥oND m.>m_xwmm I1Aapfons snquiog |
SN 0'0F21'€9 ol 1S pausjealy | pausiealy | 3o0ppId-pniy dRueRY ejeoun) esuieg |
SN 0'0F9'Ge 4 NES'9ieS ula2uo) |eadsg paisbuepuz yoleuop snddixajd snddixsjd sneueqg |
SN 09F2.2 c10l INES'9é2S pasabuepug uiaouo) [epadg pasabuepug yoJeuopy snddixajd sneueqg |
SN 0SFETL 8z 1S pasabuepugy palabuepuy pasabuepugy 29g a|quing 00%oND UOYSY snojweyoq snquiog |
SN 0LF¥ 9L 8C INSS'NGSYS‘aHS le pauloH sujsadje ejiydowaig v
SN 00F.82 4 gHS uiely ajdind siqns auboid v
SN 00¥F¢ece €l aHS 1In9 Buiybne eyjiouje sneeydoonay v
SN 00F9¢ElL [ gHS peaypay eueouswe eAyify v
SN 00*%8¢lL 29 gHS jauues) ulsyuoN snuesseq snioyy v
SN 00F822 z N¥SES 9)lUYS WIBYUON sljealoq snjue7 v
SN 00F¥vlL c0¢ N¥SES Jadidpueg ajding ewnuew supien v
SN 00FL.¢ GZe NGSNGS‘arSES Jasuebia\ pajsealq-pay Jojelias snbiayy "
SN 007F€C 6. NSS'arSES moliedg xo4 eoel|l Bjjasassed v
SN 0.%2¢ €6¢ NGS'aySES Ja|qIe N\ 99SSBUUD | euuba.ad sidAjyjore "
SN 0LF22 €08 NGS'aySES Jadidpueg paypodg snuenoew Siioy v
SN 0.%2¢ 18¢ NSSPS'arses Ja|quep) pajsealqg-Aeg eauejses ebeydojos v
SN 0098 /81 NSSPS‘'arSeES uleplg uedsuswy snsouibius| sninejog \"
SN 00%9¢ 0S¢ ¥SES 119sS04D pay BJ)SOJININD BIXOT v
SN 0LFG8 1G1 ¥SE€S J909dpoop) paxoeg-yoelg snopoJe seplodld \"
SN 00FZ.€l 0¢ NES IINS pepeay-xoe|g snpunqipl snjeyaed02/014yd v
SN 00F222 621 NES Jayoumoq pa|iig-Hoys snesub snwoipouwir] v
SN 00%/.2 6v¢ NES Jadidpueg |el0joad sojouejow sLpieD %
SN 00FC.L 6.91 NES Jadidpueg psjew|ediwas ejiisnd supiied v
SN 00+F¢LL G6.L WNES auojsuin] Appny saudisjul eueusly v
SN 00FV'LZ 8£0¢ NES JaA0|d pallleg-yoe|g ejosejenbs sieinn|d v
SN 00%.'GC € NES jueig ejoluIaq ejueig v
SN 0,798 [4°1) NNS'9eS J9|qlep) Aepy ade) euuby ebeydojes %
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO [ 98ed

SN ‘o3e] Apues 6L 1odoy ereq



N (uonejndod onuepy) (-dod onuepy)
SN 00%liee 6c vSes uieouo) feads uisouog [eroads SI9YSIyM-sSe|S) pa)solq ejjauosad eioydoisjds N
SN 0LF6V Gez €S a|qesauinp uisouo) [eadg uJsou0) [eoadg uayoI ye4 anig eoquinid ejusoad N
SN 00F0°1L9 S6 €S pauajealy| uayol abun4 Aleag esojnwenbs ejuspoIojoH N
SN 00F8V 12 €S pausajealy| olBuIyS vaE__F.MF__M\_,M_, ejo1}s00N9| eLeUURdOISN N
SN 0L F962 ] €S pauajealy| pausjealy| pauajealy| uayol] Weoy-xoe|g sopod|od eizuy N
SN 0clL¥8'8l 61 €S¢S pausiealy pausjealy pausiealy uayor 8|BuIys papuLIMm epLn| eLeuued N
SN 00F€'LS ovlL 1S psusiealy | pausjealy pausiealy | uepsjep) uisiseq euAyjoipAy esebred N

I -dod (-dod onuepy)
SN ooxLil s&e ks pasebuepu3 pausbuepu3 pasebuepu3 JlJUElY - UBYDIT |94 |ealog wnjejjeoipad ewspoly N
SN 00F0.E 6l 1S passbuepug paiabuepuy passbuepug uayoI Y4 |njeoeln wnwissijjow euispoLy N
SN 0C¥8'8. 3 HS ewwo) AreoH sijoelb ejuobAjod |
SN 0CFCLL 1 HS an|g ysiusalio) snjoidees eloLeo| |
SN 0G6FC'LL 3 HS |'e}8qo|9 Snoade|oIA euyliAd euoydosseyds |
SN 0LF08.L z ¥SE€S |jesweq pay ulojse] wnjones uoubelyduwy |
SN 00F6'G2 v ¥SES jon|g Jadsan wnJiadsen ewbejeus |
SN 0'L¥09 0c ¥SES Jawws uy|3 gljeq siwasyjouuenN |
SN 00F V2 A #S€S 19|uobeliq apiseas 80jualaq xejdiposyifig |
SN 0L¥222 4 $S€S plejaw3 ayeol2Qg ulpjuely BIOJYO0)eWOS |
SN 00F86 Sl ¥SE€S Jsuleq uinbapeH ejejioing euyosseydwon |
SN 0L ¥8'GE 9 $S€S Jauteq paje|eo0 eueye.b eusfog |
SN 00F L°LL 1z ¥SE€S Jauseq paddi]-soue BJOLISUOD BUYSOY |
SN 0LF¥L % ¥SES Jaulteq panonN eipAsdsjo euysay |
SN 0L F€0C A ¥S€S onoIy epne eynl sieusQ |
SN 0c¥FLCL i ¥SES BUWWOD UdalI9 snuney ejuobAjod |
SN 0Z¥F1Lze (0174 ¥SES Ase|u4 aypoaydy aypouyde siuuAbiy |
SN 06F29 8z ¥SE€S an|g pajie] ulsyse] sejufwod opidny |
SN 0C¥6¢ 6¢ yS€S Jaddixs jles pue Jeddad uobay sepsAlquiy |
SN 0ZF99. [ #S€S BuimApno|d usaypoN sapejAd snisjdosoan |
SN 00F00S l ¥SES pauIoy-BuOT pano QM_.NWM suoyiq sisdoinydey |
SN 0C2F26S 891 ges ey uonsanp siuonebouisyul ejuobAjod |
SN 0L ¥96L S €S 1en|g [eusep ajewlen ewbejeus |
SN 0LF67CL 14 €S plelaw3 ayedioio ejedioio) eiojyo0jewos |
SN 00F09 vl €S |leyjeyseg aouud sdeouud eoayyd3 |
SN 00F€92 4 %S ejoyeus Aisny  sisusjnsuidni snydwoboiydo |
SN 00¥F2.'G9 yA €S |leayeus aulely sisusurew snydwoboiydo |
SN 00F€02 Z €S |leloyeus yooug snssadse snydwoboiydo |
SN oL¥FLCL €l €S yealisileH Aeio snujew uowAns |
SN 06F29 44 %S uy|3 bog sisuasieloue| sAiydojen |
SN 0C*6'¢ €L €S yeeaujslieH pepueg snuejed wnufjes |
SN 00F0LL z €S powIoy-6uo um_v_omm%mm ejepnbxes sisdojfisy |
SN 06F29 1 €S a[}o9g [oMaf Us|IoMS eje|nasaqny e2482Ig |

Ao ajeeg
SN 00+87¢lL l €S wI0yYBUOT JOMO YBNOY eJadse episAyoe.l| |
SN 00F6'8L 1 €S JoAmes 14 wesjeg JojeJousel SNWeyoouoyy |
SN 00%7.S S €S a[)eag Ape payeass ejend eizAyy |
SN 00F08 ol €S aj}eag ApeT paqge)s-o0im | ewbi}s sniooojiyD |
SN 00*Fg¢ClL 3 €S ajoag Jequi-diys poomdes suqnbn| seploiaze|q |
SN 00F V€T o€ €S afyoag Ape episeag ejeLss elwoeN |
SN 00F VLY 4 €S a|jeag jea auegboq snjeine snyoosAiyD |
SN 00F90. l €S a|19ag ea|4 elueAjAsuuad eojuejfsuad eyofuosig |
SN 00F202 [ €S apeag ApeT sisayjuaied sisayjuaJed ejwepoddiH |
SN 00F8.LL 1 €S 9|}@ag punols) pajelias snje.lss snqesed |
SN 00F .68 1 €S afjeag punols) dieH ajeulQ ejeulo eiqo] |
8jeeg

Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO 7 98ed

SN ‘o3e] Apues 6L 1odoy ereq



wnaseyaysip

SN ooxees ¢ esis SSon e wnyAydixejopnesd N
SN 00F596 1 ZsLs SSO|\ B esojjided ejyoLuAs N
SN 0EFGLL 1 ZS1LS SSO|\| MaIOg 8jeuolon|y el/041U0JONW B[N0 | N
SN 0LF0LL [ ZS1s SSO|\ elwwi] uejjodosid|y euejjjodebaw e N
oo wnaipuefiew
SN 0eE+87¢ClL 4 A3 SSO|\ & wnyfydorewes N
SN 00F96¢ 1 ZsLs SSO|\ B sapIionisjuod efjoiphield N
SN 0SFv iy 4 ZSLS SSON YIS Jeplv ejoouqeje| wniosyjolbe|d N
SN 00F€LL 14 ZS1S SSO|\ yued eepidsny uojneae ejnpo N
SN 0CF9LY 1 ZS1LS SSO\ AjeaT s,uoswoy | luoswioyy wnjupy N
SN 0EFVL8 l ZS1LS SSOIN Jeld mopes|\ asuajesd wnudAH N
SN 0EF6°G6 z Zs1Ls sso|\ pabbey yo1y | wnpibiny wnipeyAyoelg N
SN 0ZF6°GE [ ZS1S SSO\| ©A00I5) papIs-auQ &QMMW%MMWW N
SN 00F5Z8 1 ZS1S Homa|eog ajeuuld ejeuurd ejjeiod N
SN 00+F19¢ l (A% sBeynowen c_mcow_wmw_@ 11U0SI8QqIN2 eljoURIBN N
SN OV F1°8S 1 ‘LS uayoI unisAjiar aay-Auo4 winipauLdul WnURAIS N
SN OV F1'8S 4 PR uayol Jadedie] Buinol-awi wnsow| wniAyoug N
SN 00F298 z ‘LS SSO|\ Y1os}-AlleH oupuljAy SNoLpUIIAD uopoyoL | N
SN 00F¥ve 4 [ARS SSOJ\ shoujwn ejeuuad ebe}sojsiyos N
SN 00F6'LL 9 PARS SSO|\ B winsJawilwl WnLWoosAyd N
SN 00F0'.LE € (A% SSO|\ ua4 paynl eso.ienbs ejjepnjed N
SN 00FGL. l PARS sso|\ Aeib-AieH ayeupy wnjeupe wnijjewowoH N
SN OV F1'8S 4 AR SSO\ pJeag a0 sneoeydoj uopowApig N
SN 00F9G. [ PARS SSO|\ & ©1/0JISN}QO BINLIO | N
SN 0ZFS50¢ l PARS sso\ Buideal) 1se0) ejoedwod eipieuo) N
SN 00F91lS 4 iLs SSOW WnAig s08qus|yaniy Ifoequeyanw wniququiy N
SN 0C+09¢ € iLs SSO MaJ0S PIBIY X1 7-201Y epibu eujoly N
SN 00F6'62 l PARS HOMJIBAI| B eojuenlAsuuad eingnp N
SN 00F8'.S Z AR HOMUONOd uowwo) eoeboau ejebodAien N
SN 0l ¥9G¢E 14 1S quooAsUOH vm‘_ww\w_,wﬂ nuayny ejuwAbodAH N
SN 00F V62 z 1S uayoI JIeyasIoH eipun] enpniu euofig N
SN 00 F59'6¢€ yA 1S uayol Jod Ajeos ejoydopide| eiabljjod N
SN 0€FCCEe 14 1S uayoI UOO|N palopmod ejequii| BJoIS N
SN 00F¢LL 1 1S uayoI Jajjuy uowwo) SUBIO0SUOD BIUIBABPNSSH N
SN 00F908 l 1S cwh_mﬁ_thmmmwn_w_»__%% \m_, B/02/9SNW WnIpIYyoAjod N
SN 00F9LE 14 1S uayoI] peamMess aule siuyuod eulyory N
SN 0'0F2.'8S l 1S uayal upisA|idr PaUM uepeiyos wniupfos N
SN 00F80F 1 1S uayolq s9|bulys sso\  essiuusjoeld eeuuedoosn N
SN 0LFS V8 l 1S uayol pealyl esojnuidsiad aqaydg N
SN 00FGEY € 1S uayol Ajjler paJabuiq wnjejsuo wnibeyje N
Nz uayor]

SN 00F918 I 1S upSAlIOr PAUONNG-UMOIG wnuliA3oep wniupAos N
SN 00F06S 1 1S uayoI pJeag palspmod suexsjdiad eausn N
SN 0GF¢CL 1 1S uayoI adupiooy pajzzuo BajjoA euedlIquIN N
SN 0'0F9'89 3 1S usyor Ajisr papjuLg edsuo eljjeyjouus|g N
SN 0'0F0'66 3 1S SSO|\ Jepa) Aull wninnuiw wnudAy-opAD N
SN 0ZF972L Z 1S SSO\ B wnssjwap wnjjAydojewss N
SN 00F9G6 1 1S SSO|\ 9fisug uadsy  wnwojsouwAb wnyoLjoypO N
SN 0ZF09¢ z 1S Mo10g PIBIY vmv_mmm_.wwﬂ_m SLJSOJINBIQ BUIOlY N
SN 0L ¥6'86 l 1S jusioys eleq 9[gqniS USp|0H sSnoNXd|4 ninies eosyjouseyd N
SN 0L F€'8¢ 9l €S Sy IV 10N SSO }ox00d AwbAd Sljixe suspissiH N
SN 00F LVl 0¢ €S¢S ASIY IV ION usyoI Jajjuy 1soyo e|uope|o ejulenspnasd N
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO ¢ 98ed

SN ‘o3e] Apues 6L 1odoy ereq



uayor

SN 0LF6V 8 €82S olBuIyS ssop AeiB-onig esojnqau sisdo.s|jeop N
SN 0ZF60¢ € €82S sso\ enyoudwi SuaAjors.s wnipidiods N
SN 0ZF616 1 €3¢S sso|\ Ajea payeaq-buo wnjelpsos wnjuwolbeld N
SN 0'E+€98 4 €S¢S SSOI\ MOJIIM Yieg sinqns eApipAield N
SN 0SFS0lL 4 £S2S SSO|\ payeag b suely wniyouAyuAxo N
SN 00F8ZF S iZS uayol Jayem-o0y oe|g nuosbuewap wnasiiAiyd N
SN 00F.0¢ / 2S SSO|\ & 1INos 9| ejjowojfield N
SN 0G¥87Cl 3 (245 SSO|N uisjue] pajuiod-Hoys wmb\o\nmmw%hwmﬂw N
SN 00F0v¥ 3 [Z4S) SSO|\| MO osjeq wmb\o\:w\m%wﬂwm N
‘n = a ; wnjewAyousjjod

SN 00%6'56 _‘ s SSOW & wnupwoasAyd N
SN 00¥F.'G8 4 iCS SSO|\ e eoyoewW snpouoliyd N
SN 0CF627 z iZS SSO|\ 9)sug snojewouy winjewoue WwnyaLoyu0 N
SN 00LFZ'LS 1 4ZS SSO|\ 104 s, 93Je}S 18)4e]S BlISEIY N
SN 0L F0VS 3 i2S BlWWS) }S810 UIBJUNON elewoue eluwY N
SN OLFVY 1 ZS SSO|\ & wnibajsoyoufys wnyouyg N
SN 00FEVT [ ¢2S SSO\ Wo0.Ig pasuapuo) wnjesuspuod wnueidiq N
SN 00FEV6 1 iZS SSO|\ 981 UeouBWY wnuesuswWe wnioew|D) N
SN 0eEFvl8 3 [Z4S) SSO }8/W\ BUld pay|e}s-buoT ajeolpe. wnifdwesopnesd N
SN 02F92L [ i2S SSOJ\ }00oH snowebAjod snweb/jod snpejpouedaiqg N
SN 0'C+6°GE 3 éCS wnAig Buidooig wnnpuad wnwojsoyofid N
SN 0S¥F208 z éZS ssol\ deoyjoowg 1essaT wnjejsnbue wnyoLyy N
SN 0LF9LY 9 iCS SSO|\ e euelbiaquajynu BISSIOAN N
SN 00F86.L 1 ZS SSO|\ & snsonanIA uopowouy N
SN 00F9€E [ éZS HoMISpUBLWIISY) ol epynNwW eipiessry N
SN 0'0+6'8S 3 [Z4S) Homyny s,m030|4 euelnojoy eifoleopy N
SN 0'0+9'66 3 (243 }HomMaounod s,8Woo8|pplg 2eIWOo98|ppIq BUNS[BI0j0D N
SN 0LLFLEY 1 ZS uayoI yu| Ajleog wnsojjaqey wniyuhoe|d N
SN 00+99l % Zs uayol e wnjeuidnsas ewouyden N
SN 0LF9ET 1 ZS uayoI Asupry| onoly wnajole ewoiydopn N
SN 0V F¥'GS z Zs uayoIq upsA|ier Aleas wnjesuquil wniupAos N
SN 00F¢€.E 6 ZS uayol Jopuy paddi-iepmod sisuaigmejes eufyoesjodAH N
SN 00F9V S ZS uayoI Jowessobyooy Snausaqe snajod0jsAD N
SN OV F8LL l Zs pieag vm\_wzm_aww_wnw_w__m BIpJRO0AR) BBUS N
SN 0ZF9V9 1 ZS SSO|\ Jead snoJjsnT susjugns wnubeyds N
SN 0EF0/LL Z ZS SSO|\ Jead paAes|-ie|d wnyjAydAyeid wnubeyds N
SN 00EF L2l 14 Zs SSON B  Seplouyoelds uopojdweseuy N
SN 00F8G S €S1S uayol] Weo ulelg oyioed wnipawlajul uojne0vId}S N
SN 00F8/8 1 €S1S uayol] Weo4 puel apuelb uojnesos.s}s N
SN 00F6VL Z €S1S uayorje nsauy eiosdojAx N
SN 00F8.¢ l €S1S uayol abun4 Buiyoueig eljfydojoeleb ejwiepoiejeoH N
SN 00F9LL z €S1S uayol| payoelo e eojdours eiodsoseay N
SN 0L+G'lE 4 €SILS uayol e edoJjfjod eiouese N
SN 00F.08 l €S1S uayol] adupoy wiodjeg ezjyifjod eueaiiquin N
SN 00F L'LY 6 ZS1S uayol s9|bulys s,uew-1ood einned ejjaljsulied N
SN 00F269 / ZS1S uayoI a|ny peneN wnjenonal ewsioulied N
SN 0LF9.¢ 1 ZS1S uayol Asod-300y palepess suedauosipgns eoejdoziyy N
SN 0€¥88. 1 ZS1S uayoI onsyole|\ paispmod snjoauss snioydojid N
SN 09%GV. 3 ¢SLS ajeosaiddng __omw\m“ﬂ wnsojnwenbs wniploeld N
SN 00FLEY 4 ZS1S uayol Ajlar s,uewyoeg wnuejuewyoeq wniAyoug N
SN 0CF.82 1 ZS1S SSO|\ payeaq ed wnjejniies wnibasoyoulyy N
SN 0S8+¢€'/9 l SIS wnipeooiden pone wmmm__\.,_r wnjiAydosoiw wnipeoojdeH N
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO p[ 98ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00F866 l €S JOM|ISA Y00y ejebnluoo eLsbzjopy N
SN 00F€Y L €S uayol jjod 9941 euljj0o eiabljjed N
SN 00F L0l 6 €S mopeys pad az-E%%hwﬂ sapiojiisnd ejosAydoseyd N
SN 00*€EVL 3 €S mopeys pad Q:.LMM%MM ejojseipe erpsAydoaeyd N
SN 0LLFLEY 14 €S uayol Beysyooy apisialepn ejeue| aqoaydy N
SN 0C*C6 14 €S uayol| e SuBJIA WNI[BYIoPLIA N
SN 00FCLL LLL €S soeqepads cm_:okwmwﬂ sisuayoejedde ejsjound N
SN 0'0+¢€99 l €S uayoI bey ymoibp|o eojboriou epewsield N
SN 00F9G. L €S uayol Ju| uowwo) wnJbiu wniyjukoeld N
SN 00+F€8 8 €S uayoI] Asupiy| paxeN winjjeq ewouydsn N
SN 00F89¢ 9l €S uayol upjsAjlar payoleiis wnuesbypw wniboyde N
SN 00+8'LL €e €S uayol upjsAjier palepel saplousyal| wniupfos N
SN 00FCVL 08 €S uayoI sajbulys peyebniio) Lsujye eueuuedoasn N
SN 00+F9¢h % €S uayolT |IMQ PUB|POOAA £]R20ES BULIOIOS N
SN 00+2GlL A4 €S uayol Jadedie] paissig suaasaubiu ewajjon N
SN 00F9V8 1 €S uayor Jededie| paisnin 2]83JN290 BIULISOY N
SN 0ZF919 € €S uabonIN vm>mm_-vmmﬂww_m,__. snjejsnbue uopojde}s ) N
SN 0¥y +G°LS S €S SSO|\ 1e9d PaisIm ] wnyojuod wnubeyds N
SN 0°SL F.209 ol €S SSO|\ B SISL} uopowouy N
SN 00 ¥59'G¢ Sl €S SSO|A 19%20d PaABS|-MBA SnijojIXe} SuapIssi- N
SN 0SFEEY 9 €S SSO|\ B wnje.ss wnisweydy N
SN 0LFGLE 1 €3¢S uayol pJeag Aysng |eyseo) eowwel eausn N
SN OvF0LL Z £S¢S uayol o4 esoydoyjiAyd ejuopen N
SN OV FLGY [ €328 uayor] dno-inyding Jessa] siuLojap eluope|D N
SN 0C¢F.62 14 €S¢S dno-aixid [eaiog CM_MMMM ©18J19000 BIUOPE[D N
IR uayor]
SN 00F1L'.LS 14 €S¢S ssowpue|so| BUINO-pUES eleuale euesa) N
SN 00F81Z 4 €328 uayoI] mojBuoojy uspjo eulaio eusepWIq N
SN 00FV'.L2 4 €3¢S uayol] 9)}8s0y Japud|S singns ersAyd N
SN 00F.'88 1 €328 uayoI] Weo4 |10 Jejnuelis) winjesuspuo9 UoNLI0vId}S N
SN 0L¥6V 8 €S¢S usyolj e ejelpa.os eueuuedoosn N
SN 00F 065 1 €928 uayol pieag Apooig sijiqenw esusn N
SN 0'0+0'6S 14 €S¢S uayoli pleag panid BSoUIaARI BBUS) N
SN 00F V.2 Z £S2S uayol] adupooy pajeled ej|fydAjod eueaiiqun N
SN 0'L*6V 14 €S¢S uayoI Jieyyooy aJjsednJ wnipooey N
SN 00F 9Vl 4 €328 usyoI 1singe)s usal enbBique sisdoljauiied N
SN 00FLVS € €3¢S ploIUS Umc_am.wwww_“__mﬂ wnJeuiw euAyoesjodAH N
SN 00908 8 €S¢S usyor pielys sje4 sljief eljpuiied N
SN 0ZF619 [ €3¢S uayoI apsUg-|IXy Aleapmod ejuajnine eoiyaofeAp N
SN 00F 165 1 €328 uayol abeynowe) uIsyuoN sijeuoLjusjdes esjeyouejspy N
SN 00*8YV 6 €S¢S uayol uisAjjer ysauplig wnwissinua} wnjupAos N
SN 00F Gl 1 €82S uayol| e ejugiorIb BoBYjOUBRYD N
SN 00+96 € €S¢S uayal |leJ-aous4 eojjisesed ejuopeld N
SN 0SF0. [ £S2S dno-aixid dn-paxipy eyjefoosjew ejuopejn N
SN 00+91 Zl €S¢S uayol] pueg MO|loA B2uBIS8E0 BLIBIIDI0US ) N
SN 00F 2L 8l €928 uayoI] xema|pue) uisiseq susosaine euenyy N
SN 00+F6¢Ch 9 €S¢S uayolI pleeg pey epunaiqnJi eausn N
SN 00FCLL z €328 uayol pieag Auep euneI9o eausn N
SN 0L+G6 9/ €3¢S uayorq Buipy s eq pajdwniy wneyejda| ewajjod N
SN 0GF9G2 L €3¢S usayoI euljewey Jieyebuy ejsne.y) euljewey N
Nz uayor] aeluelniy

SN 00*648 £ £ses 9|bulys sso|\ Aeib-an|g ‘dss esojngau sisdousjjeop N
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO G 98ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 0L F16E <] 1S Ao13woD plIAA UIBYUON 8/e8l0q Wnssojbuosiopuy d
SN 0GF¥6't9 3 1S A1921D 199MS Jun|g ejesadnedap ezjyiowsQ d
SN 00F1°€9 Zl 1S a|dely JoAlIS wnuLeyooes ooy d
SN 0L ¥89. 6¢ €S¢S 3SIY 1V 10N psamplews |\ esje sopjooeu|diasold eexiao)H d
SN 00F €8 el €S a|gesaunp uJaouo) [epadg uJaouo |eoadg Hom||InD adAjojoid sndAjojoud seje0s| d
SN 00F¥'88 1GL €S a|qeJaunp ujoouo0) [enadg ysning s,6uo nbuoy sndios d
SN 0L ¥80L Gl €S a|qeJsauinp uJaouo) [epadg uJaou0) [eoadg sisdoae|i] uisyseq sisuauiyo sisdoseyry d
SN 0L F96.L 297 ZS a|qesauinp uisouo) [eadg ujsouo0) [eadg 1S810U8pP|0D) ea.ne ejoiydo] d
SN 00 F V6 [e]X Zs 8|qeJsauinp uleouo) [e1oadg uleouo) [erads jo0Jpay euejuljoJed sayueuyoe] d
SN 00Fvvl 14 VNS pausjealy pausiealy Jejs Buizelg ssusQ ejeojds sujery d
SN 00F+9 108 A3 pausiealy | pausiealy | usy xoe|g eJblu snuixe. d
SN 00FCV z€ VNS paiabuepuy passbuepug jnulepng eaJsoulO suebnp d
SN 00F.6L [ ZS a|qeJsauinp pausjealy| pasabuepug ysng-saddad jseon eljojluje eiyo|n d
00F¥'G6 ] 1S passbuepugy palabuepuy passbuepugy ysniyeag |el eAyoBisasoeul d

SN ejodsoyoulyy
SN 00F61 44} ¥SE€S usyoI abun4 ejo9|Bau eluLIBapOIB}BH N
SN 00F6tE 8¢ $S€S uayol] ssowyeQ As|leA Ljseunud ejuiony N
SN 00F91L 291 #SES uayol pabuu4 ABBeys ejeinwyed eiyof)deuy N
SN 0086 A ¥S€S usyoI apesoy pabuy ejjoud} e1osAyd N
SN 00+ L0 € yS€S usyoI eesoy Aelb-anig eIsoro elsAlyd N
SN 0LF6V 9.¢ ¥SE€S uayoI ||IoYS paies ejooiwjed eidieo0220) N
SN 00F072. 4 ¥SES SIoYsIyM-SSEID v%w:%h_u ejjouo.ad eioydoisjos N
SN 00F1'82 L $S€S uayol [eJo) ajibely sibesy snioydosoeyds N
SN 0ZF .62 Z ¥SES uayol y8d Apno|n eujuswAy eisbned N
SN 00F+0¢ Ge ¥S€S uayol sy palepmod wnjepad ewsjoued N
SN 00FEV8 l ¥SES uayol isinglels Aei ejdosadAy sisdolpuLieq N
SN 00F 065 z ¥SE€S uayoi abenowe) payodsg B9OBAI|O BOJRYOUBIONY N
SN 00+F89 06 $S€S uayol upisAlier paseisig e/0211109 wnibojda] N
SN 00F L2y 89 $S€S uayol abul4 passpmod ©s0/09dS ejuwI8pOIaIoH N
SN 00F5Z8 Ll ¥SE€S uayor a|bulys Jeyeys eoeydoonay ejjaijyep N
SN 00+ .62 14 ¥S€S uayoI sI8IP|0S yshug AU euesisoj ejuopen N
SN 00F .9l 9z ¥SES uayol upjsAjiar passaiddy ajnqns wniunpAos N
SN 00F06 9¢ $S€S uayol upisAjjer uelpeoy asusipeoe wnjbojde N
SN 00FS22 vl ¥SE€S uayor uysAjier Auno wnjnasnaie} wniupAos N
SN 00F6'8 98 $S€S uayol bury Jebuiq ennaul eljowedojoly N
SN 00F€6 g9 ¥SES uayol] uooy paltaddad esoulbiiny ejons N
SN 00F0°.E ol $S€S uayol Jadedie] |i0S xeusj wniAyoug N
SN 0SFL6L 14 ¥SE€S usyoI JIeYasIOH UIBJUNOK susaseosnjopnasd euofig N
SN 00F LYl 3 ¥SES SSO|\ Jayjead e wnareusiAd wniseiuwooojAH N
SN 0LFOVS [ ¥SE€S SSO|\ woolg 413 nzissebe wnipysiyos N
SN 007F L€ 14 ¥S€S SSO|\ U84 Azzn4 uap|o9 susju wnudfjuswo | N
SN 0'0%5°09 €l ¥S€ES ssopN e asusjueybaje wnAiqouwey | N
SN 00F¥0S 1 7S€S sso|\ Bung jeni) wnaoendwe wnuyoe|ds N
SN 0€EF9/LL Z #SES ssO|\ Jaysinbunx3 pabuu4 ejelio eydAieous N
SN 00F20¢ 1 ¥SE€S SSO|\ Wwnuesoiq e uoJnauols| wnueioiq N
SN 0€+98 [ $S€S SSO|\ ewAdyolq ayiKIeH wnoaoejides ewApyoig N
SN 00F€LL [ ¥SE€S SSO|\| Uopowouy s,[abny Hj@bnu uopowouy N

AT . uayor]
SN 00F92Ch 8 LES 199PUIBY PBICOINOBIG eibA}s ejuopen N
SN 0'0F6°0S 4 LS SSO|\ Jead apisweals wnyedu wnubeyds N
SN 00F¥'8. l €S SSOJ\ 1ead s,biaqpur nbisqpuy wnubeyds N
SN 0'0%89¢ € LES SSO|\ AjeaT Jejs a.ej[a}s wniupy N
SN 0LFS6L ] €S sso|\ Bog s,mopue|g nmopue|q wnipojg N
SN 0GF ¥y € LES SSO|\ e suadaioud eipuowiwiniq N
SN 0eFeee 4 (€S SSOJ\ Jeads jueln wnejuebib uobisijiedn N
‘h o ] SSON

SN 00*%8L € LES pIESg MEJO-S,plig J9SSAT BJnjoAU0? einqieqg N
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T J0 9] 28ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00l ¥G9¢ 1 ZS1S pIYoIQO UBBIS) Jueibelq sisusuo.ny eisyjueield d
SN 0LFOLL 14 Zs1s abpag s,uapAeH liuapAey xe1en d
SN Olxcss g esis auowisuy eubin Jen euejuibiin w:oEMN\W d
SN 00F 2ty S ZS1S pasmplewla\ ajelpawaju| elpauldjul eoeUIdIaSOId d
SN 00F€8L z ZS1S SSBID-MOJIYAN Ho0Y ejleqelb eqeiq d
SN 00F¥'9¢ oL Z¢SLS a|olueg palaisn|d ejelopo enojues d
SN 0CF0OVvE 80¢ Zs1s pasebuepuz Jaddiis-sApe pesH-s,wey wnuyaue wnipadudfo d
SN 0LFY 0L 8/ ZS1S pasabuepug paamisol4 payouelg-buo asuspeurd WnWayjuesosd) d
R ; wnauIqis
SN 0L*z8L F ¢S SOAIUD PIM 1A wnseidousoyds wnijy d
SN 00F99 z s SOAIYD PIM wnseJidousoyas wnijly d
SN 00F€Le [ RS abpag ejuenjAsuuad eojuen|fsuad xaied d
SN 0CFV6E <] ‘LS a)l|g-e9as s,puejoy lipuejol epoens d
SN 0LFVVL 3 (A% poiusp|o9 AlleH epidsiy obepjijos d
SN 00F28¢ 1 1S ssoway|idg 300y supsadnu ejjauibelas d
SN 00F.'82 ol 1S JHOMUOO\ UOWWOD eueun| wniyafijog d
SN 0S+6CL l 1S |lejesioH ysie a/snjed wmnjesinby d
SN 0LFLL9 l 1S UIBJPOOAN S,31P|10D euesipjob susydofig d
SN 0LFELE 9z 1S uJa4 Jleyuapley UlsyuoN wnmepad wnjuelpy d
oz a epijjed
SN 0l *946 F ts SSeID Eulep os|ed ojed JeA epijjed eojyooha.io] d
SN 00F29¢ L 1S akY piim Buipeasds xL3sAy snwiAjg d
N 0LFES. Ol IS Sl olued JOpUSIS ﬁﬁmﬁmﬁmﬂ d
SN 00F.'8S 1 1S s9ss9l] -,S9lpe] s,9se) 18SBD “JBA J9Sed sayjuellds d
Al = - yinow-s Jappy epodAyoeiq
SN 00L*20L § IS B)IYM\ Ueduswy YUoN JeA sojjAydouow sixejepy d
SN 0L +98L € 1S wni|dL 8MYM wnJoyipuelb wnifLf d
SN 00+.'/8 l 1S ysny Aesep IAeseA snounp d
SN 00F808 1 1S ysny punoag snpunoes snounp d
SN 00F8.LL 3 1S -pake-anig uield _Emwwwﬂ_w Wnyeodsny WyouLAsIS d
SN 0'00L ¥8°G. 1 1S Be|4 an|g Jepus|s eonewsld su| d
SN 00F¥Z6 9 1S ysniing s,Aa1i0] 1A8.10} snjosjdousoyos d
SN 00F¢'8¢ 14 1S ysniing usalib-yieq suaJinodje sndijps d
SN 0z¥oss g \s ebpas ysiueain Jen EMMMMWWWMM d
SN 0L¥G58. Z 1S abpag auleid eaJieid xaie) d
SN 00+6'l8 14 1S abpag panea-ulejueld eauibejueld xaied d
SN 0S5 F6€8 l 1S abpag ay1dg aoepoaN eAyoejsowlio xaien d
SN 0L¥G9L 4 1S abpag palamo|4-9s00] BIOIXE| X8IBD d
SN 00F0/8 4 1S abpag sJaqien Laqueb xeien d
SN 0LFOV6 4 1S HomB14 paaes|-aoue] ejejovoue| eLeinydoios d
SN 00F9'lS 4 1S MOJ|IM Uwniny BUWISSLIBS XI|eS d
SN 00F2'LlS 3 1S mojiipn Auisganig eloiipAw xijes d
SN 0'LF206 1 1S A119ga01MIag J9yoNjUEN SIsuajexyonueU JajyoueeLy d
SN 00FEGL 1 1S 9J11)S9S00T MO||D A POHOYAA eijojupenb eiyoewisA d
SN 0LFOVL 3 1S syullg J81epn euejuoJ BIUOK d
SN 00F66L 14 1S pPoOMIBAIY POABS|-UIOH wnjjAydojeias wnws}sopod d
SN 00FV6 14 1S paamaxod uowwoD eueouawe eo0e0JAyd d
SN 0EF0€9 1 1S paamuewsg skaien 1A8JeD BLRJISIOY d
SN 0S+¢€0¢ % 1S ysy pey eojueAlAsuuad snuixelo d
SN 00FS€6 6 1S s|noan|g payJio4 winWwiojoyoIp ewajSoyoL | d
SN 0EF '8¢ 14 1S jueund xoejg pliM wnuesliswe saqly d
SN 00+8'.L6 14 1S Ajyoye Adas|s eujynue aus|iS d
SN 0LF20L 8 1S eljeqo paxyids-ojed ejeoyds eljeqo] d
SN 0'0¥00L l 1S paejsniy Jomo | eiqelb snpLIng d
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO L 98ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 0€F¥99 4} £€S¢S abinds apiseag eljoyiuobAjod eiqioydng d
SN 0LFEYVL S €S¢S Aagmol) ayding wnaundindoje wniadw3g d
SN 00LF0L S €328 Hom-s,uyor ‘1 pasinbsiq wnje|nwissIp X wnouadAH d
SN 00%719 S €3¢S Hom-s,uyor ) abieq snfew wnouedAH d
SN 0C+98. 4 €8¢S 10088009 pay e.qni siseqAxo d
SN 00F€£99 14 €82S Homiels ysiewyes esnjiwiny eLejjo}s d
SN 0L¥G99. ol €82S $S910300Y S,puowwnig ejoLys eroyosog d
SN 0L ¥G99. €l €928 SSBID-MOJIYAN Ho0Y suesiqeJe eqeid d
SN 0LF.0¢ 08 €82S ysoyoo anig sapjoJpoifey) wnjAydojnen d
SN 00F299 14 €82S poamamar sjed epijjed suspeduw d
SN 0LF9LlE 14 €S¢S aonpe AeH ejnsJiy eanjoe] d
SN 0LFLGL Z €S2S aueqges|{ eiydjape|iud snoiydjepejiyd uossbuz d
SN 00F€'6¢€ 8L €3¢S Aj921D 199MS yjoows sIA3siBuol eziyiowso d
SN 00F¢gle Sl €S¢S 8|qesauinA Jepa)d SjUM uisiseq sijejuapo00 efnyy d
SN 0SF¥'8E 14 i2S abpag pabul] -aym joed xaien d
SN 0LF9€E S i2S uioymeH 29ganp syjjowqns snbaejeio d
SN 00FVEY 1 i2S 300Q paAes|-yoead sopjoueaisiad xawny d
SN 00F2.L2 1 é2S Jappoq ysnquopng 1yjuejeydeas eynasny d
SN 00F8EH [ 4 9)eIqyO0Y SJ9)191S uajje3s ewweibojdiin d
SN 00LF0V9 L Zs sseibaoly Jopuals susbund sisdo.iayjeidid d
SN 0°LF€0S €l ZS anosa4 BuippoN ejejjioIaAgns eonjsa- d
SN 0LFV VL 9 Zs aky pIIM S.puebaip lpuebaim snwiA|q d
SN 00FLLL 09 ZS SSelS) pasy POOA) 19amS eoORUIPUNIE BUUID d
SN 00FG'LL 8¢ ZS awolg pawn|9-peolg siwnjbnel snwoug d
SN 0L F¥6°GY <] ZS pIYoIO paAea-punoy abie gj|fydo.ioew eisyjueje|d d
Qoo ejoiqiey
SN 0 #9729 el s PIURIO USaIH SfEd A eAgj) eloyjueleld d
SN 0LF8€9 L ZS pIY2IQ Uy uIBYINOS eAel) JeA eABj) BIBYjUBEI] d
SN 00F9LE 8G Zs Jaddi|g-s,Ape Amoys oeulbai wnipadudAp d
‘Ao uiseyew
SN 0o¥ege el s 1oddys-sApe moljeA WS eA wnjoyinsed wnipadudAD d
= suaosaqgnd
SN 0LF9L L 25 4oddys-s Ape mojie A ueA wnjoyinsed wnipadudAD d
SN 00F5¢e €L s Al epeue) osuspeued wniji] d
SN 0'0F0'99 ¥8 Zs 3937 PIIM winag00Ly wnljjy d
SN 00LFG€l S s ysny s,ausalo 1euaaub snounp d
SN 00F2C¢ cl Zs aBpag piarg epinlj xeied d
SN 00LFEVL Z Zs abpas Ajjoop ejljjod xaien d
SN 00F.LS Z ZS abpag Hog ulsypoN sajesoouhb xaien d
SN 00F¢g€e S/ ZS poomiayjes uisjse] sujsnjed eaig d
SN 00F /LGS 9 4 dossAH-abpaH Awwe|) ejosibau ejonei d
SN 0LF10L yA s MeJjspag ulsyuoN oealoq wnijes d
SN 0LFLG 124 Zs dnolapng pasin) SNJeJs[aas snjnounuey d
SN 00F0VE 17 Zs eonjedsH pagoj-punoy eueolswWe eoneds d
SN 00F9¢lL 9l ZS auowsauy epeued asuspeued wnJiiseuowsuy d
SN OLFELL 1z ZS J00J-180UB)) UBdLBWY eueouswe sijoydouod d
SN 00F6'8¢ €z IS J10J0.}-301] abueT wnsounnb wnwsepojAH d
SN 0L ¥6°G9 Zl Zs Jlojo43-¥01] epeue) asuspeued wnipowssqg d
SN 00FL0L 124 Zs JsyjesH usp|oH usailegauld $8pJ0oLId BIUOSPNH d
SN 00F619 z ZS Homyjoo] abieT ewixew sujwepien d
SN 00F1'8L 1 ZS SS910300Y PaJoMojj-weal) ediesoudfd siqesy d
SN 0LF L2 o€ Zs J9MOJJBU0) paAeaT-Iny ejeluioe| enoaqpny d
SN 00 F8'GE % ZS sa0)Assnd s,uljed  xejes ‘dss juied eueuusiuy d
SN 00F6°8S 574 Zs slapuexa|y uspjoo) eoline eiziz d
SN 0'0F8'69 1 €S1S abpag auuen)sg suejjioeA xaien d
SN 00+F08L 4 €S1S bugeh3 smope imopie) eiseqydng d
o ejoujs
SN 0'L*£66 F ¢sis SSEID pady peullsls-LS ‘dss ejoL}s sisosbewered d
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO 8] 28ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00F8€C 1S €S Hompead pajpouy] esopou euibes d
SN 00%cc¢ gee €S HOMYO}IS puejusale) BOIpUBIUB0IB BlLINBUOUOKY d
SN 0LFSZY 8l €S Jamoyyjjeg ysien saplouliede uopoaLjsnied d
SN 00G*¥0°LC Sl €S §$810J8))Ig p8ISMO|)-|lews elojined sujwepred d
SN 0'0FC6¥ € €S youig bog ejwnd einjeg d
SN 00F8LL 69 €S yolig pemq s,xneyoljy lxneyoiw ejnjag d
SN 00F1'8L 0ce €S J8p|V yjoows eje|nLes snujy d
SN 00F8'8¢ 0z €S J9)8y @n|g pabul4 wnjejolid wnyoLjoAydwAs d
SN 0LFLC 621 €S 19)8Yy panes|-Anepn wnenpun wnyoujoAydwAs d
SN 0GFLle A %S J9)sy |ealog ajeaJoq wnyouoAydwAs d
SN 00F8'€C 6¢ €S HombBey yoeaqeas eojuseopnesd 020U d
SN 00F28E 65 €S Jap[e-ysie|\ pares|-oig SusasanIj eAl d
SN OLFVLL 4 €S paamyMeH s,uosulqoy HuosuIqoJ wnjoelalH d
SN 00F08Y z €S Aoajsied-yoojwaH asaulyd asuBUIYO WNUI[8SOIU0D) d
SN 00F2V.L l €S eoljebuy pawwe)s-a|ding eaundindouje eoljebuy d
SN 00F€LL 6l €S 8|qessuinA pasmpuod papods Jayojnd uojebowejod d
SN 00SFELL S €3¢S anbuo}-sJeppy UISYHUON wnypsnd wnssojboiydo d
SN 0LFOVY 14 €S¢S JOMUOO| }sea] xajdwis wnjyofi3oq d
i~ o wnjuswbssysnbue
SN 0'S+ €69 14 €S¢S HoMUuOO( 8|fuen | moueN dss wnjejosoue] wniyokiog d
SN 0L ¥0'G8 4 €S¢S wis4 I yjoows ejjoqelb erspoopm d
SN 0L¥8'LL oL €S¢S paampuod sal lIsaliy uojebouwejod d
SN 00FL'6E €l €928 sassal] - salpe] buluiys epion| ssyjuelids d
SN 00F9.S [ €3¢S s9ss9l] -,S9lpe] s,958) e Emmm%wmwwwmmnmm d
SN 00F1'66 1 €3¢S s9ss9l] -,S9lpe] s,9se) 1eseo sayjuelids d
SN 00FSVE 0z €82S ulejue|d4-ayeusapey Aumoq susasaqnd eieApoon d
SN 0'0F0'8C 4 €S¢S peleN ayI7-pesiy L ewnyjroelb sefen d
SN 0L F1'6€ L €S¢S Ais190 plIM eueollowe elauslie) d
SN 00F1L'.LE ) €S¢S ysniing pay|eis snjejieoipad sndios d
SN 06¥822 ] €328 ysniayidg syenp B]eA0 SLey208[g d
SN 00F2¢EL 8 €3¢S abpag auidnolod eujoLvlsAy xaien d
SN 0L F€09 l £S2S abpag s,uojybnoH euejuojybnoy xaied d
SN 0LFVZY . €3¢S abpag papleag esowoo xa1en d
SN 00F998 1 €328 obpag ayiuieH suejjides xa1en d
SN 00FV6 8 €3¢S abpag umolg Jassa] ejsnpe xajed d
SN 00F€GE 9g €928 aeu-asie ayids-|lews eoLpUIAD eLIBWIYBOG d
I aA0|Bx04 eJojyined
SN 00%048 b €ses as|eq 9|dind paJamoyj-|lews “eA eandind m\&\mmq\ d
SN 00+8'Gy Ll €S¢S Jamojjweo pares|-lesH l[0JIpJ092 ejjelel| d
SN 0CF¢€'LS € €S¢S Mol Aunes ejjjad xies d
SN 00FG'L6 1 €3¢S Mmeljspag panes|-jun|g wnsnjqo wnjes d
SN 00FGG L €3¢S Jlojenbui) epeue) sisuspeued e|jiusjod d
SN 0LF L VL 1 €328 A119ga0IAI8G S,pleula lipeuss) Jsiyouewy d
SN 00F LY Y4 £€S¢S ploBuUBIN YSIBIN MOJ[BA supsnjed eyjed d
SN 00F LGl Sl €328 auowWauy POOAA eljojenbuinb suowseuy d
SN 0,LF28.L Ll €3¢S 9s0Jwlid IUISSE)SI|\ BOJUISSEISIW BINWII d
SN 00F6°GE ol €328 ¥o0Q aAjeA-Jenbuen | siAfeAlnBueL) xawny d
SN 00F8¢ l €3¢S paamjouy| yny-dieys wnuwuedsAxo wnuobAjod d
SN oL¥oor v €ses paemou s fey wnuisdsAxo E:%Mm\m\%nm\ d
o auwioyixng
SN 0L¥9ey 8 €ses Pasmiouy xog ‘dss a.ejnoine wnuobAjod d
SN 0LFGSEL [ £S2S HOMY|I|N pawaoey ewebAjod ejebAjoq d
e asoiwd euobe.sjo)
SN OLFg8l 8 eses Buluang panes|-moueN ‘dss esooinuy eisyjousQ d
SN 0S5 ¥862 Ll £S2S leAosAuuad as|e4 uesuswy sapioiband ewospap d
SN 0lLFcle 6 £S¢S 110JIIIN J8JBM S,ll8mie jjemue) winjiAydouAyy d
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO 61 28ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00F6'.LY / €S paampuod S,uospieyory nuospJeyou uojobowejod d
SN 0GF2V9 [ €S PaaMPUOH PaWIWSYS-SHUAA snbuoyjse.d uojebowejod d
SN 0L F06E 8 €S ssel) an|jg snoonejs) eone|b eoq d
SN 0'LFEVC 0¢ €S sselBbaory epeue) sisuspeued sisdossyeidid d
SN 0LFVCY ol €S SSEIo) olued POABS|-MOLIEN wnjjojuesull wnjpyueyoIq d
SN 0L F¥'8e 8l €S PIY2JIQ SJ9300H Layooy eisyjueje|d d
SN 00¥87¢lL 06 €S pIy21Q pabul4 8|ding abie eJoyipuelb eseypuee|d d
SN 00F8V. €e €S PIY2IQ-UIay UIdyINos enel eisyjueje|d d
SN 00%8L 9l €S ape|ghem | uieyinog elj0JIq eljjosN d
SN 00F¥GlL 8/S €S Jaddis-s,Ape mojle A wnioyinied wnipadudAo d
SN 0L ¥6'6S €l €S piy21Q 6ol pejoeig-Huo 8puIA wnssojbojeo) d
SN 0LFLCE 9 %S sseibuopo) Jopus|s aj1oeb wnioydoug d
N BOOBAII0
SN 00*vel 8 €S usniods usaib-1ybug “JBA SUBISBAEJ) SLBYI08|T d
SN 0GF¥99¢ L €S ysniaxids |[Ino ephiu sueyo0s|q d
SN 00F5'88 € €S abpag yoe|g snoiqeos siuLojijelje xaied d
SN 0Z2FG9¢ z¢ €S abpag s,uewsason] nuewayony xaied d
SN 00F€£'8¢ el €S abpag woolg jun|g saplo|nqLi} xeJen d
SN 00F€'8e / €S abpag Japua] BJoUd) X8IBD d
SN 00FC¢ 14 €S abpag s,uemg Huems xaJen d
SN 0ZF8Ge (%74 €S abpag Asoy B8s0J X8ie) d
SN 00FS.L 89 €S abpag doH eulndn| xa1ed d
SN 0ZF€9¢ z€ €S abpag juaosagnd eljojIuIY x91eD) d
SN 0L +6'89 % €S abpag panes|-apisug eauInqge xaied d
SN 09F.22 4" €S abpag pajeos-usppiH sidajojdAio xa1e) d
SN 00788y 6¢ €S abpasg nuysayn poue)Sed xaien d
SN 00F€9¢ 124 €S abpag s,qgeg 119qeq xaJen d
SN 0LF¥2S A %S 19[01A Bog uiayuoN ejjfydoiydau ejoip d
SN 00%98 6 €S paamies|) pemg ejwnd esjid d
SN 00F9'GE LS €S 9[JeN POOA epeue) sisuspeued eapode] d
N o josadwiyg
SN 00+¢€'8¢ ol €S 9S[e.| POPIIS-MOJIBA eignp ejuiepury d
R lipejsee|
SN OL®L0L v €S obeyixes snipejsee ‘dss ejenojued ebeljixes d
SN 0L ¥GV¢C el €S moyjipn Aiis edolss xljes d
SN 00%8¢y oel €S moljipm Bog suejjeoIpad xijes d
SN 00F8'8¥y 6. €S MeJjspag JopeliqgeT] wnauope.iqe| wnijes d
SN 00F9VL 29 €S ysnquopng uowwo) sljejuaplo90 snyjuejeydsad d
SN 0GFEo¢e 6l €S auowsauy eluibip euejulbiin suowauy d
SN 00F0¢c 4 €S ejoJAd Jossa] Jouiw ejoifd d
SN 0L¥68 0S €S paamyoolg apiseas snioyinied snjowes d
SN 0LFLLL (4 €S 9s0JWld uenuaine euejuaine| enwild d
SN o0+F2¢El 8 €S ulejue|d s,jebny ljebn. obejueld d
SN 00F6'8% €l €S quinyuesa| paAesj-plagieH eljojue eLeoISIod d
SN 00+%99 e €S HOMY|IN poolg eauinbues ejebAjod d
SN 00F9¢Cy . €S qJaymo AumoQ wnjoujs wniqojidg d
SN 00F1'68 4 €S HomIsppelg pausAu| ejeurdnsa. eLeinoLin d
SN 0LF VY € €S [IO4I1IAl JOIEAN PSLIOYAA wnyepopan wnjjfydouAyy d
SN 00 F9'6¢€ [44 €S l!9-S,8UBI] S |[BUMD!g Hjreuxolq wnjueisy d
SN 00F8'82 € €S uenuas paundg exajjop eiusjeH d
SN 0'L+0'8C 14 €S Aueqg suid)y wnsouibin wnjuiooeA d
SN 0LFEVL 6 €S Ai1agmou) yuid nisswes wnedwy d
SN 00FcCle l €S paamAwBAd Jarep eofjenbe ensseln d
SN 00FCVe Ly €S soquLL Uwu_z‘c.w%wwh@ wnoepueine wWnajsoL | d
SN 0€EFLLL yA €S HomuloH Apfoud wnjeuyos wnjifydojessd d
SN 0GFGEY L €S Jomie)g panesl-buo eijojIbuo| eLe|j9}S d
SN 00F50¢ (o] €S HoM|iead pajouy] sijeaioq "dss esopou eujbes d
Aold  (wyy) @oueysiq  soalg  yquey Ajuey Anoid  Joud |ebBa Aoid vivs 2IM3S0)D aweN uowwo) aweN o141jualds dnoig
alwouoxe|

8T J0 0T 98ed

SN ‘o3e] Apues 6L 1odoy ereq



SN 00F€8E ol ¥SES sselbolued eiydiape|iud wnoyydjepejiyd wnajuedq d
SN 00F2'88 Yxa4 $SES sselbojued panes|-buo eijoj1buoj ejusejes|on d
SN 00F VY 862 ¥S€S sselo) olued anbuo}-leaqg wnusepueo wnijpyjueyoIq d
SN 00FE LY L $SES |le}xo4 paume-Hoys sijenbae sninssdoyy d
SN OV F¢gee i1’ ¥SE€S PIY2IQ paAes|-punoy |lews eje[nalqJo essyjuejeld d
SN 00LFVv ¥l 8 ¥S€S pIYoIO paAesllunig ejesnjqo essyjuele|d d
SN 00%2.9 6 ¥SES ape|gAem] s,[9s907] njesaof suedry d
SN 00F 86V 9 ¥SES ulejue|d-ayeusaey 1assa suadau eia/poos) d
sv  00FESL T vses HSTIPOOM PoyN-oei dss siopied i, d
SN 00%2L 4 ¥SES Usny-spoopn snjepneagns snaunp d
SN 00F29 / ¥SE€S ysny yni4-dieys snjeujwnoe snounp d
SN 0'0+8'8C 6¢ ¥S€S sseibmolly | dseo sisuadseb uiyooybli| d
SN 00FS6S €e ¥S€S ssel9-pak3-en|g uiojse] wnopuefe WniyouLAsIS d
SN 0L F0GY 6 $SES abpag pasamoyp-AIan|s eyjueifbie xaien d
SN 00F9OVL ol ¥SES abeqqe) yunys uis)seq snpiyooy sndieoojdwAs d
SN OV F€€e S ¥S€ES 19|0IA paunds-jesl 14J14]8S BJOIA d
SN 00FG'8 €e #SES J9[0I/\ POABST-MOLIY ejeno eA ejejibes ejoip d
SN 00FGSLL 0Ll ¥SE€S ulenap anig ejejsey eUsqIop d
SN 00+8¢ 8. ¥SES w3 aNyM euesliswe snwjn d
SN 0cFEeLe ol $S€S JoMpNJ\ ulayinos sijeJisne ejjasowir] d
SN 00F.8y S $S€S BIPUBWIOYD UIBYHON winpiAlj Uojnes0ss) d
SN 00F8GlL 34 ¥S€S MEJ}Spag uowwo) suuede wnijes d
SN 00F8L 9l $SES A11agmens pue|poop eosan euebel d
oN 0LFZEE 89 vses A1ogMeng pueipoom dss S%NQMW%MM d
SN 00F99 1 ¥SES uioymeH Aysal4 ejuanoons snboejei) d
SN 00F19 1S ¥SES Ai1agaoineg Bujuuny ejeolds Jsiyouepwy d
SN 00F+'ZE 112 $SES uloypiong panesj-lapje ejjojiuje sidosjopug d
SN 0L ¥50¥ ol ¥SES e[oJAd Muld ejjojuese ejoifd d
SN 00FS9p 1 ¥SE€S 300Q yoeaqess snpijjed xewny d
SN 00F0'Lle 8l ¥SE€S yeaymyong esjed Buiquiio suapueds ejdojie d
SN 0LF9EE 9z ¥S€S poemuewS elueajlAsuuad eojuen|fsuad eueoisiod d
SN 00F862 1 #SES Alll-puod MOJ|D A [[BWS ejifydosoiw seydnn d
SN 00FL'6E [ ¥S€S aj)s9s007] dwems snjejjioIueA uoposaqg d
SN 0LFOV 8 #SES pasamplewIa|\ PaABs|-quo) ejeunoed eoeuidiasoid d
SN 0LFS VT L€ ¥S€S eluopeg Mo|[eA eojuIbiIA elUOLEY d
SN 00F€L G6. ¥SES yosag uesuowy eljojipueib snbe d
SN 00F€9 Sl ¥SES Ausgang ysnqybiH wnsoquwiAi09 wnjuoeA d
SN 00*FC'le GG ¥SES Auaq|ig pemq wins0}1dsad WnjuiooeA d
SN 00F0.S [ ¥S€S Ausgen|g uieyuoN 9/B8.10q WNIUIDOBA d
SN 0LF€'8C el ¥SES Aagdeos siIsuspeue elpiaydays d
00F9VY Pl ) ysnqyes s,uopjuel Auopfuesy d

SN ! ieA gnosnuqe|b xajduyy
SN 00F6'¢€C 0l ¥SES |ospunols) wesjeqg einasadned eioxyoed d
SN 00F9¢Cy 8 7S€S syoiuebbag Jarep 1jo8q suapig d
SN OLLFLEE 6¢ ¥SES paamymeH pajolued wnjejnajued wnioeislH d
SN 0LFLGE (¥4 ¥S€S aueqes|{ panes|-dossAH snjjojidossAy uossbug d
SN 00F 0L 9 ¥S€S syonuebbag |lel ejebina susplg d
SN 00FCLL ] LES JEpa2-puUNOIS) POABSI-UINBS  WNjjojiuiges X wnijseiseydiq d
SN 0LF6'LL 6¢ LES S9SSaJ)-,SBIPET] MO|[BA 20N8[0JYy20 Sayjuelds d
SN 0o%cie 0e GES paemeLIS J001-Buo JeA elqydwe mtmw.ﬁ%&m d
SN 00F 9OVl ez €S ApodAjod ueiyoejeddy wnuejyoeedde wnipodAjod d
SN 00F 0L 14 €S HOMUOOW pejosssig wnjodssIp wniplijdeos d
SN 00FSV8 Gl €S ula4 poop\ juelbel sueibely susydofig d
SN 0LFO0LL Zl €S Homusa|dg usalo apLIA wnjus|dsy d
SN 0SFLEY Sl €S paamMpuod pawwals-je|4 SIWLIoj1I8)S0Z Uojobowejod d
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

8T JO 17 98ed

SN ‘o3e] Apues 6L 1odoy ereq



's081 /06 ‘94)us) el UOBAISSUOD BpRUBD JIUBRY "8 0Z HOMPISl4 813UsD Ble( UORAISSUOD BPRUED dRUBNY "8L0Z "1
'$081 9bpL LEE-69

yoInyy  €hz
‘891-1:1 ‘SN XEJlleH ‘WNasn|\ Elj0dS BAON "BIJ09S BAON Ul SUB|d JEINOSE/ S Y JO SEY '€66) 'V ‘UOSIM B 'O 'yokuold  ¥GZ
"21u8D) EJE( UOIEAISSUOD BPEUED JNUENY 'ZZ0Z SHOMPISld 81jus) Eleq UONEAISSUOD EPBUED OJUEY 2202 “TT ‘IUdINyD 852

"UOISIAIQ 8J1|PIIAV\ SO|EMBURY pue S80IN0say [einjeN Jo Juswiledaq eljoog BAON "ApniS joesuel] jnoles| ‘gz0g ‘uyor ‘suzeig 982
"MBU 8ZZ| ‘SD81 $YEE ‘B|IIANOBS ‘901D BJIIPIIM UBIPBUED "900Z-1681 9SEqeIeq Janold buidid 200z T ‘Hemels @ “T'a ‘Hneawy 86¢
'S8|gEMBURY PUB S80IN0SaY [BINJEN JO Juswieda Blj00S BAON 1B}y [9poW pue aulap O} Pa|quIasse spioodal eiBIU SNUIXeIS “|.Z0Z "UOISIAIQ 84IPIIA 60€

*S08J GYBY ‘S80IN0SAY [einjeN jdeQ enoos eAoN "eseqejeq se10ads ¥ jelgeH ueoyubls ‘10z (Jepdwod) 3 ‘ulwelusg 128
"(019z-u0U 7| | L) SOB1 88FIY ‘S[IIANORS ‘SIIAISS SIIPIIV UBIPBUED "80-000¢ ‘©SEqejeq sAsAIng |MOpUsIe A [e}SB0D 600 "MBIPUY ‘SHOIH oge
"S|eNpIAIPUI +9 1./ JO SD81 | ZGZ ‘epeuR) Syed '6002-0061 ‘sBunybis (snunes siydowey |) exeusuoqary "0L0Z VT ‘IONON 8€ce
"S091 9588 ‘SN SIlINIOM ‘AisioAiun elpedy ‘aseqejeq sefy eunejojedioH BROOS BAON "'Z00Z "M 4 ‘HO0S She
"spnjiIsu| yoseasay oleaqo] Aesis [€0-810Z 4O Se] eseqejep usydl| BOOS BAON "810Z 'd ‘swo] 'O ‘Jedded B "H'L ‘AlIleN 19¢
"s0a1 28§ “Aosloid/wniieqiopH/Atelqi)/eo nelpeoe ioxn|//:dpy :a)s gap ‘Aisioaiun eipesy ‘uonos)io) AsieAlpolg Buiall ‘wnuegqisH YiwS "O'F ‘wnueqsH [eNbig ynws "0'3 "G00z '3y ‘lomeN G9¢
's081 6ELL ‘SN BIIINIOM ‘AisiaAiun elpedy eseqeje WNWEGdH YHWS "0'F '000Z "I ‘lPMeN oLy
's08l /g1 ‘eInyisu| yoleasay oneaqo ] Aesiapy ‘SN ‘Buliojuow 21}Snooe Jeq aWOoIPUAS 8sou-ajiypA 3sod pue -aid 0Z0z ‘1o ‘Aeuuiyd ovy
's08l # ‘a1)ua) Bje UONBAIBSUOD BpeUR) JUBJY 'GLOZ YOMP|ald 84jua) eje UoeAIasUO) epeue) JluUBlY 'GLOZ 'g'V ‘NeaAleg “IN'Q ‘@lloiezep 'S'D ‘Aauelg 314
‘wnuUeqIsH ypws *0°3 0202 ‘6102 Y4ompjald a)us) ejeq UoieAIasuo) epeue) diuejly pue WnLUegiday Yws "0'3 '0z0g 'O'Y ‘neanljleg 65t
'810Z "WNasNp\ Yommsunig meN "+00Z-796 ] ‘SUON09||00 Uayol| }Salo} Bj0dS BAON sseepy Buebjop, jo uonezibiq ‘s ‘uspheln [924
'S081 8/Z'¢l ‘@)us) BjeQq UORBAISSUOD EPEUBD JUBNY "ZL0Z YOMPJdld "ZL0Z "IN'd ‘ell01eze 'S O ‘Asuelg s
'S081 GEHY ‘S90IN0SaY |elnjeN jdeq enoog BAON ‘eseqejeq sa10ads g JejiqeH jueauiubis 200¢ “(4e)idwod) "y ‘uiweluag 285
"S091 80GG | ‘N SJIIMOBS "8US) BJEQ UOHEAISSUOD BPEUED OBUBRY "0L0Z YOMPJald "0L0Z ‘IN'A ‘ello1eze 'S0 ‘Asuelg 8vG
"epeue) spaig "(120z- 1 10z) weiboid yoyep\IMS S} JO UOHEIND SU} JO} SSUYDKEM JSOOI WO SJUNOD YIMS ASuwiyD [e}0 L "ZZ0T U MHIMS 296
"S081 60| ‘@INIISU| Yosessay dnelqo [ -AesIs "L L0Z ‘SpI0d8l BJO| Uleld [BISBOD OBUBPY "ZL0Z "Pelq ‘Swo L L1G
*SpJ0D8l {7/ ‘SINJISU| YoIeasay 211eaqo |
Rasia|\ '910g ‘sBunybis (eunpuadias eipAlpyo) sppn) Buiddeus pue ‘(eydinosul sAwsydA|9) ajlin poop) ‘(shiunes siydouwey | ) eyeusuoqqry ualsed ‘(11buipue|q esplopAwl) aun] sbuipuelg ‘910z VI ‘IBNON 589
's081 £Z9 “00SSY g slenoy-eboissuo) ‘g0-200Z Aeains ‘09 wnsdA9 ueipeued 'gooz ‘3 ‘uosswe) 229
'S08. # ‘a1)us) Bje UOHBAISSUOD EpeUERD JUBY ‘#7102 YOMPIal4 a1usd ejeq UOHBAISSUOD BpeUBR) JUBRY ‘102 "g'V ‘NeaAljleg 'IN'Q ‘el|oleze 'S D ‘Aeuelg 999
'$08J +0006 ‘©4jusD Ble( UOIIBAISSUOD BpeUBD JIUBRY "€ 10Z YMOMp[al4 81jus) eleq UONBAISSUOD epeue) JUBRY €102 "9V ‘NeaAlieg “IN'a ‘e|lolezey 'S ‘Asuelg 18
's08l g8y ‘epeue) abueyd sjewi|D pue JUsWUOIIAUT "Bseqeje 8junL POOAA BIJOOS BAON “#10Z 'S ‘Uoje] St8
"80IAIBS BJIIP|IM UBIPBUED ‘BpBUEBD JUBWIUOIIAUT "610Z 104 8seqeiep SSOV AeAIng piigaloys epeue) onuely "61.0Z 8lin ‘jenbed 1€6
"ABojoypuliQ Jo qeT [|pulo) Jesqns paysIsep) sexeT JO,p selg uojaig ade) ‘610Z AON “YIOA MSN ‘BOBUY "6L0Z-AONISS Qg3 :UOISIOA Josejeq diseq piige "0z0z "plige oL
"S[ENPIAIPUL +/6G JO D81 |/8°Z| ‘BpeUBD SYied 6002-9¥6 | ‘sBunybis (1Buipue|q espiopAw3) sjun L sbuipuelg "0L0Z V' ‘IIONOIN 16€EL
"S091 87/ 82| :O¥S qa/\ ‘BO’}sifednjeN! pue BiosisieinieN! ‘0z0z Hodx3 ejeq isifedn}eN! "0z0z ‘IS![einien 99/1
94ND9r6d/9906°0L/B10"10p//:sdRYy 082
‘asealel ejep AoAIng [e0160j099) "S'N 16102 - 996} }esereq Aeaing paig Buipssig ueduawy YHON ‘0202 “H"V-IN ‘UOSPNH pue “|'A ‘@juody “|\ ‘Buipiewin g “Jr INSMON[0IZ 'Y HosIpied
"80IAIDG SHIP|IM UBIPEUED ‘BPBUED JUSWUOIIAUT "8L0Z-Z | 0Z 9Seqelep (SSOV) AeAIng piigaioys epeue) onuely "gL0zZ dlnr ‘jenbed [*YA74
"S081 GZ1'Z8 ‘XejlleH “[qnd SNquIN *® wnasnjy SN eseqejeq sepy piig Buipesig swie 2661 TV ‘@unisi3 2582
"ev’isijeanjeN! (Bio7sieinieN! 'zz0z 1equisosq Hodx3 e isifednieN! "gz0z eo’islfenien! 0109
'S081 8£8° /0 ‘N ®|IIANOES ‘BpeUBD SBIPNIS piig "eseqejeq sefy paig Buipesig swnuel 1.0z "q ‘ebeden 6969
's0a1 | /198 "sAonINs GEEG L 'BMEHQ ‘90IMDG SYIIPIIM Uelpeue) “aseqejep (SSIN) Aeaing paigaioyg swne |10z “Ang ‘uosiIop cleel

NOILVLID ~ sdai#
‘uonnqLIuoo JuedIugIs e
soyew Joselep SIy yorym ul ‘suonejuasaid 1o suoneorjqnd ‘surodor ‘sjuotunoop Aue ur mo[oq paisi| S90IN0S eyep Ay} pue DD DV Yl 95pojmous[oe [[eys eiep 9say) Jo juordioar oy,
(un 001) AHAVIOOI'TAII ADAUNOS I'S

SN 09F1L72L 1 HS sselbpasy |lews 2)£]0/202 BOJYO08USBID) d
SN 00F L2y z HS 19|01\ EpeURD SIsuspeued ejoip d
SN 00¥6'8C S yS€ES Homuoo|y panes|-Asieq wnjjojedueWw wWniyofijog d
SN 00LF0'€S ol ¥SE€S Homuoop Aisyyes] wnpynpnw wnipLdess d
SN 0,.F929 8l ¥SES SSOWlI4 Ulejunop essa.idde ejziednH d
SN 0L 619 4 ¥S€S Jepad-punolg exiIS asuayoys wnuseiseydiq d
SN 0LFL6 Pl ¥S€S Jepad-punols) waypoN  wnjeueidwod wniseiseydiq d
SN 0'0F¢€9¢ 9l ¥S€S |lejesioH mopes|\ asusjesd wmesinby d
SN 00F009 Sl ¥SE€S Jomuas|dg Jleyuaplepy sauewWOYoL) Wnius|dsy d
SN 0'0¥6'GE 9l 7SES sjeQ as|e4 moleN ejealds elLiojooy d
Aold  (wy) @oueysiq Sdai#  yuey Ajuey Aold  joid |eba Aoid vivs 9IM3S0D aWeN uowwo) aweN o31jualdsg dnoig
ojwouoxe |

87 Jo 7g 08ed SN ‘oyeT Apues 6/, Moday ereq



'$081 ¢/ ‘IN0geT %9 JUSWUOIIAUT BIJOOS BAON '} 10Z ‘SUOIBAISSJO UBYDIT " 10Z 'd"Y ‘Uosewe) fele]

'SpJ0dal gOE ¢ "SpuB}om pasalo) ul spiiq Buipaalq payoed) Jo s8ouaNd0Q /L L0Z T ‘Udequaydy 'S ‘ssiig B D ‘1e9dlels 1S

'$081 9ZZ9 ‘WnlieqiaH YHWS "O°3 '8L0Z HOMPpJal4 aijua) ejeQ UONBAISSUOD BPEUED OlUB|Y PUB WNUEBgIsH YIwS "0'3 "8L0Z 'O’V ‘NeaAljeg 89
'SpI0d8I Qb ‘BNuSD BIR( UOHBAISSUOD BPEUED OlUBIY "BIEP P|8l} 0Z0Z Asuelg uess "0Z0z 'S0 ‘Aeuelg 6S

‘9)njlIsu| yoJeasay oneaqo | Aesis|y "£10z ‘spiodal Buiddesy ajun ] pajuled uislseq ‘610z VI ‘IIONON 09

IsilelnieN! ‘sey Alpapng sawilely ey} Joj pajos|as spiodal Ajalng isiieinieN! "0z “IsilelnieN! 19

‘9)NjlIsuU| YoJeasay o1jeado | Aesiajy 'Spiodal uaydl| eljodS BAON "LL0Z ‘H'L ‘AlleN 89

*S081 6.6 ‘B1USD EJe UOBAISSUOD) BpEUED JNUBJYY "BIJ0OS BAON [BJJUSD PUB UIBUINOS WO} SPI00ay Jueld 102 'O’V ‘nea 89

"Sp10221 9 ‘AlIsIoAIUN BIsnoyled "SN ‘108[01d XSIY je SpJIGPUET BU} WOl SB0UBLIN00 PIdY pAIg YY'S 2202 €202 “ApulD “Jeolels 0.

"€€€ ‘alua) EJeQ UOIEAISUOD BpeUBD dBUBRY (PO) 1D ‘uewideyd "6102-91.0¢ ‘Sp1odas sajoads paxoes} |3V 6102 ‘HelS DON B ed ‘AessnN 0L
"dd /621 “I0A  oulZ "IN "Ad1 “'pa pIg ‘WNasN|\ BJ0OS BAON "EIJ0OS BAON JO IOl S,pUB|OY ‘866 TV ‘PUEIOY B "IN SoulZ cL

'S081 9Z¢€ ‘AN OIIIMIOES ‘BpeUBD SBIPNS pIIF “t7102-€ 10T 9Seqelep J0a(0id YojeMyIMSSaWNLEN 17102 V ‘SUIOyIuB cL

"JUSWUOJIAUT Bj09S BAON "0Z02-810Z ‘SUONBAIaSqO sa10ads ales puB|pUNOMBN PUB BIIOOS BAON 0202 '| ‘UuosAlg €/

"ddg/ ‘XejlleH ‘wnasn|y OIS BAON "PT IS ‘BHOOS BAON JO BIO|4 BYL 6961 "0 ‘UNWS B "IV ‘Pue|oy 17

‘aJnjlisu| yoleasay oneaqo | Assis|\ [0-220z JO Se] aseqejep uaydl| oS BAON "zZ0zZ ‘wo ] ‘AjileN ‘suyQ ‘Jeddad @ pelg ‘swo | 9/

'SPJ0D3I GG “"WIWOD "SIdd "ZZ0Z 10} eyep joafoid yojemyims sawnlep ‘gz0oz "epeue) spiig 9/

102 "Soseqejep wnueqlay SNOLEA WOJ) SPI0Ja) SSOW SaWiLB Y ‘pue|eg 9/

'soal /01 ‘@Inyisu| yoleasay oNjeiqo | -Aesia| ‘010z SpJodal BIO| Ule|d [B}SBOD JNUENY ‘| LOZ "Pelg ‘Swo ] 8/

'SpIodal §.€ ‘AjIsIoauN BISnoy[eq 'seousLINI00 NYY PAIF YYS 2202 ‘€202 “ApulD ‘1eolelg 6.

'sdal / ‘epeue) ul 9J|p|IM Passbuepu] Jo sniejs auy) uo ss)iwwo) "epeue) ul l1buo| sndiiog ysniing s,6uo ayy uo podas snyeys v661 “W'N ‘lIHH €8
'S081 GBEE L ‘AN DIIINNOES "a1us) EjeQ UOHEBAISSUOD EPEUED JBUBNY "600Z YOMPIal4 6002 ‘IN°d ‘allosezely 's™D ‘Aeuelg 78

"9IN}Isu| Yoseasay oiesdqo | Aesial 610z ‘Spi0dal duny s,bulpueld ‘6102 VT ‘IIINON 88

'soal $g¢ ‘Bunnsuo) o8jUelS L 1-010Z ‘SpJodal jueld aies 99Ue)S ‘1 1L0Z ‘N ‘PIEBUOCIBI N [IBMOID CANY ‘XiedeT] 88

‘soje|d+dd 08z "ssald 0ju0I0 | Jo A)ISIaAIUN "EPRUED JO SalIaINg 9yl '866) "'l ‘Dulejuo4eT “Md ‘lleH B v ‘AliagheT 26

“Ayssaniun aisnoyjeq suoieAlasqo ysty Je saloads paigpueT Lz0g ‘220z “ApulD ieoles 76

*J197 ‘UOSPJIBYDIY "S92UNOS SNOLIBA WO} SPI0I3I SNQWIOg SSWNLEN "8L0Z "Ho7 ‘UOSpIeydry 56

"SJ91 G6 ‘UONIY [B}SEOD "SUONBAISS]O YSUBNUM OUBNY 6102 '6L0C 'V ‘Usalg S6

'SD8. 89 ‘@INYisu| Yoleasay dieaqo L Aasiap "gL0g ‘SP4008i BJUN L POOM 8LOZ V' ‘IIBNON 96

"9)N}iisu| yoieasay oijeaqo | Aasiapy "UOSESS plal |Z0Z Ul Woly [H 1IN 0} papiwagns spiodas (snddixajd sneueq) yoseuol "zz0z 9109IN ‘AsjanH 926
‘wniegaH YHWS "0'3 'SN ‘sH00Y anig Jo AIojusaul usydl "€z0g " ‘s$400.g 4 ‘U0SIapUY T IU2INYD B "'V ‘Nesaljeg 96

‘a)njlIsu| yoJeasay oneaqo ) Aesis|y '610z ‘Sspiooal Buiddesy ajun] pajuled uislsed ‘6102 VI ‘IIONON 66

€S ‘INsu| Yoseasay oneaqo AesIs|\ ‘suolieAlasqo elo|4 uleld [e}seoD onueny Z10z 'ZL0Z 'V ‘NesAleg Lol

“Ryssaniun aisnoyled ‘0202-G00Z ‘SP109al piiq sy Je $e10adg e)joog BAON pajidwod [euolippy “LZ0g O 18diels 2ol

"(S00 2618) S921 816 ‘SONS 8BOT ‘OIIIMIOES ‘BIIAISS BHIPIIN UBIPEUED "Bseqejeq PIIGIOIEA [BIUOJOD “LLOZ ‘B 18 °I'S ‘WIBYIIA 0l

'S0a1 £¥EEL “EN BlIIANOES "anua) Bjeq UONBAIBSUOD EPEUED JUBNY "800Z YOMPIal4 '800Z “IN'd ‘allosezely SO ‘Aeuelg Sob

‘BuoAipenng-a (‘pa) ) ‘puepe-ol\ ‘sojoyd pue splodas sawiLely Jo Hodx3 ‘610z "Aenng-o ZLL

'S081 GOZ | ‘AN 9JIIMOES "BUSD EJe UOHEAIISUOD BpEUED DUBNY "000Z HOMPIBld "000Z 'S'O ‘Aeuelg Skl

'$981 00Z¥ (dIQy) weibouid Aiojuaaul Ayuobeiq onuepy “dAisnjoul 900z O} ejep :aseqeje( ejeuopO SAAN/dIAY "6002 "(1a)idwod) "W-d ‘ajjeunig 9Ll
“@N 9IIMOES "B)USD EJe( UOHEAIISUOD BPEUED OJUERY “||L0Z SHOMPIBIL "L L0Z "' ‘dlloiazey 'S D ‘Aeuelg 9Ll

'sdal GOE/L ‘9ajua) eje( UOeAIaSUOD epeUR) JUEJY “HIOMP|al [EDIUBJOG 0Z0Z S41Ud) Ejed UONBAIaSUO) epeue) JluelY "LZ0Z ‘MO ‘wel-uewdey) 6LL
'S021 00/} | :9Ys GO ‘BV’)slleinieN! pue Bio7jsiesnieN! ‘g1 0g Hodx3 ejeq Isi|ednieN! 'gL0g islednien! (43

'S0l g€ ‘@Injlisu| Yyolessay oleaqo] Assia|y 'gL0g ‘spJodal sjuNn | s,Bulpuelg "8L0z "V'T IIONII vl

'SpJodal | 8] ¢ "BeljodS BAON Ul suoljeAIasqo jueid pue puiq alel £,0g ‘€10z O ‘1edded ocl

‘610" Aluenng-a (‘pa) Bueyz oquieg ‘@aAlueT wixep ‘sojoyd pue spiodal sawie|y jo Jodx3 ‘910z Aiuenng-o 1€l

'SpJodal Qg | ‘@IniIsu| youeasay oljeaqo] Aasia\ ‘oseqejep Uoliedo| uaydl| Bljods BAON "€L0zZ g ‘swo] D ‘4added B ‘H'L ‘AlIleN €L

'$081 $g/ | ‘InogeT %@ JUSWUOIIAUT B0OS BAON "9Seqejep uayodljouekd ‘6002 'd'Yy ‘uolewed /€L

‘€10Z "eljoos BAON ‘XejlleH ‘AIO)SIH |BINJEN JO WINSSN|A [BIOUIAOIH BII0OS BAON ‘8Seqeleq wnueqglaH AIOJSIH [eJnjeN JO WNasn|y [BIOUIAOIH BII0OS BAON "M UBLEIA ‘OJuniy 8cl
'$08J BEL ‘JUBWILOIIAUT B10DS BAON "0Z0Z SUOIIBAISSJO USYDI| PUB BIO|) BIJ0OS BAON "0Z0Z "D°| ‘uoshig Syl
'61L0Z "84)us) el UoIBAISSUOD BpeUR) JRUBY "WNUEISH AIO)SIH [BINjeN JO WNSSN|\ [BIOUIAOIH BII00S BAON ‘Suswioads Usyol| paxoel] ") UeLE|A ‘oJuniy opl

'$08. ZZ0G ‘8J)ua) ele(] UOBAISSUO)) epeuB) JjUB|lY "MJOMPIald 1sni) AoeBa pueT aleys umol) enods BAON “L1L0Z “IN'N ‘IIH “IN'Q ‘elloieze gD ‘Asuelg €Sl
*RISIBAIUN BIPEOY ‘WNUBQISH YIWS "' “YIOM plal) Jepa)d aHUA uieises pue bobsip “zzogz -euuensuy) ‘uewlsbe $S1

*|EJUSIUOIIAUT WIN([BDON "SPJ098. }S818]U| UOBAISSUO)) JO S3108dg pue Ysiy Je sa1nadg "£20z "uyor ‘dojles) 951

‘WinegIsH YIWS "0'J "L Z0Z JHOMp[ald 2.4us) eje@ UOHEAISSUOD BPEUED OJUBNY PUE WNUegIoH UIWS "O'F 'LZ0Z 'O'V ‘Nealeg 651

-A1)S8104 pue spueT Jo Jusweds enoog BAON "SASAING piig PUBISAA P8IS8104 BII0OS BAON "9L0Z I ‘Jeuzelg 91

"81)ua) BleQ UOHEBAISSUOD EPEUED DUBNY "9SEqelep SEly AlHoung Sswnue ‘gLz I ‘O3WAIY 991

's001 0LLEL ‘AN SINOBS "81)uUSD EleC UOIBAISSUOD EPEUED JJUEBRY *L00Z HOMPIal4 *200Z '3 ‘JepopuiadQ “'d ‘ellosazel SO ‘Aeuelg 681

'SPJ023Y /HS ‘@INNISu| youeasay oneaqo | AssIs|y "Blj00S BAON JO) BO UOIIBAISSUOD)BG MMM WOJ) Blep sa10ads jeq "gL0Z g ‘swol 802

"81jus) Bje( UOHBAISSUOD BPRUBD JNUBY "/ 1L 0Z HOMPIal4 811us) BJe( UOIBAISSUO)D BpEURD JNUBHY '8L0Z 'O’V ‘NesAl|leg 112

'S081 Z/€ '9INJISU] Yoseasay oneaqo ) AssIsy /10 ‘spiodal ajun s,bulpueld ‘6102 VT IINON 622

NOILVLID Soal #

87 Jo ¢z o8ed SN ‘oyeT Apues 6/, Moday ereq



'S90IN0SaY [enieN 40 1dod SN "9102-G961 ‘(SdSd) Si0ld aldwes jusueulsd ¥NA SN Wouj spiodal ysy soeld 2102 "¥NA SN 6l

*/L0Z "WNasn|\ B1109S BAON "8seqelep uswioads A|peyng wnasniy eloog BAON ) ‘uspbo 0z

's0al 6g| ‘S92IN0SaY |enjeN 1da( BlodS BAON “JOMPIaIlH [9SSn|A Ja)emysald SN "€00Z V' ‘IleH 12

'$081 Zg ‘soal gz ‘Asuelg 'S D 0} "WWO09 ‘siad ‘09 sjueH ul wnupaue wnipadudA) ‘900z "H'L ‘AllBN 22

'$08J 6Z/ L | ‘8J1UsD Bje( UOHBAIBSUO) BpEURD JUBJY "MJOMP|al) [BD1UBI0] 610Z 8Us) BleQ UOBAIBSUOD Bpeue) oluelY ‘6102 10D ‘Uewdey) 22

"UoNOY [e)SEOD "SUONEAISS]O USUSIUA JNUENY 8102 "8L0Z 'Y ‘Usaig 2

"DIMIS 0D "(sapod|o9 eizuy) UsYoIT Weo %oe|g U0 HodaY SIOA PRI “#L0Z 'S ‘USPABID “ L ‘UIlINNO “Y ‘UCISWED **4 ‘UOSIBPUY [ ‘UOSPIEyDIY €z
'SpJo2al 0gl 'p¥1 109D "Splodal jueld ales BI}0OS BAON "€L0Z | ‘uoshig Y4

'$pI0%al |69 ‘@INNIsUl youeasay onesqo ] Aesiep ‘[G1-20-S10Z JO Se] aseqejep uoneso| usyol| e1joog BAON "GL0Z ‘g ‘swo] 0 Yedded ® "H'L ‘AIeN ¥Z
'SpJ02al /¥ ‘ANISIOAIUN eIpeOY "SN ‘Of|IAJUSY Jeau spJodal 8)s Use doelg MmN 'LZ0Z 'O’V ‘nea vz

'$081 g/ | ‘S80IN0S8Y [eineN 1daq B1j0oS BAON HOMPIeld [8SSN Jelemyseld SN 'S "100Z 'V'd ‘IleH Jerd

"$081 G8 ‘$90IN0SaY [edneN Jdaq enods BAON 01-600Z /661 SHOdaI JUBYNSUOO g sIoMp[al NASN "L L0Z "M ‘ulwelusg Sz

'SpJ02J3J //BE ‘94)uaD EJE UOHBAISSUOD BPEUED JNUE[Y "SSWIIE\ U} SSOIOB SUOHEIO| SNOLEBA Ul 0Z0Z 10} BIEP PIBId "L Z0Z "UljieD ‘Jeuod 9z
'0G ‘ "BIJ0OS BAON Ul | L0Z 0} 2002 WOJ} dpew SuoleAIasqo sijelisne elasi buipiebal Aoue|g uesg 0} uojesunwwod jlews '¢Loz "H'L ‘AlleN [oY4
"Jsnu ainjeN elodS BAON ‘ZZ02-810Z ‘SUoneAlasqo sa1oads aiey 'zz0oz "uoly ‘XiedeT 12

'S08J 9BZ "SPI02BI 9B ‘BINYISU| YoJeasay 01)eaqo | ASsia|) BlJ0OS BAON WOJ) SPI0Dal Sa10ads aley ‘€10z 'V ‘NesAljeg 12

'$08J g7 ‘0Z "uer ‘Aeue|g 'S 0} "WIWO0D ‘siad ‘SN ‘@Joyg ulsised ay) Buole sJo|qiep epeue) Buipasid 0 suoleAssqo Z10zZ ‘sHyD ‘Jadded 8z

'G/€-191 ‘(£)€Z ‘@0usI0g JO BINJISU| UBIOOS BAON 8y} 4O sBuipesoold “elsidopidsjoioew ‘| Led "eljoog eAoN Jo eisjdopide a8yl $561 'O°Q ‘Uosnbia 8z
"9]N}iIsu| YoJeasay oneaqo | AesIs|\ '0Z0Z ‘Splodal ajun] pajuled uisise] pue sjun] Buiddeus "0zoz VT ‘11ONON 62

"$091 79 ‘9019 SYIIPIIM UelpeueD "/102-040Z ‘SNsuaD Jaold Buidid SMO 810z "O'3 ‘Pleuodoeiy 62

'$091 2G2Z ‘AN 3||Ijoes "a1us) eleq UONBAISSUOD BpeuBD SIUe(lY 'Z00Z SHOMPISl4 "Z00Z O ‘[dueH “'L ‘ewdod '@ ‘4ealds 'S D ‘Aeuelg 62
"SpI0oal UBWIOadS GZ0L ‘9USD EleQ UONEAISSUOD epeue) onuey ‘AlleN "H' L “(£102-6002) SP10981 8)kydokig SN AlleN wo 6102 H'L ‘AlleN 0
08l01d JoAly sijodeuuy ues|) * SUOIBAISSJO SjUN] POOAA “6L0Z "M ‘UBSTON 0g

'S99l /P '91USD EjeQ UOBAISSUOD BPEUED JNUEBNY "EIEP POl ZL0Z 'ZL0Z 'S ‘UOSUIqoY =AM ‘ojWAlY 0

"$031 $0€ ‘60-200Z SISNSUD JaA0|d Buidid "010Z "YiNowneq ‘991AIaS S| UBIpRUED 0

"JUSWUOIIAUT B}00S BAON 'SpJ0dal eaquind eljabaq ‘810z ‘d'Y ‘uoiewe) 0¢
's081 /G ‘Asue|g "S™D 0} "WIWOD "SIdd "JSNI] dINjeN BlOOS BAON "90-700Z ‘PI008l BIO|4 Ule|d [BISEOD JBUBRY "200Z ‘W'd ‘ukeg 0¢
"a)nsu| Yyoseasay oneado Aesialy ‘[81-£0-020Z O Se] aseqeiep uaydl| Blj0dS BAON 0Z0Z ' ‘Swol 'O ‘Jaddad B "H'L ‘AlISN Le

‘epeue) Jo AoueAIasuUO) alnjeN "/ L0Z PUe GLOZ oIMsunig MaN pue BljodS BAON 04 Bjep plald "210Z ‘Ie 1@ [ ‘AYuomasoN i'q ‘BuJoH 'Y ‘ouied z€

10z 'S92IN0SaY [elnjeN jo Juswpedaq ejoos BAON ‘Josejeq uoloa|o) Aenng UNA SN T ‘uspbo z€

"$081 £4E 1 ‘GN SlIINOES "aNusD Ejeq UOHBAISSUOD BPEUED DBUBRY $00Z YOMPISIH 00Z "0 ‘Siajyioy a0 “4eoids 's'0 ‘Asuelg ze

'SpJ028J GOY ‘94jud) Ble UOIIBAISSUOD BpBUED J)UBY '0Z0Z IShBny wolj suoneAlasqo puels| aneHe] ade) "0z0gZ "4jua) ejeq UOI}BAIaSUOD epeue) J)uey z€
‘aljua) eje(] UoIleAIasSuo) epeue) diuellY /1 0Z Yomplal4 anjus) eje( uoneAlasuo) epeue) Juely /102 ‘WA ‘ajjoiezep (%

"WNasn|\ BjOOS BAON °L20Z-1.0Z WO Blep usyol| 0} eyepdn *1.Z0Z "uess ‘uelybneH €€

"1010-0202-4/9/6€ L L0} /B10"10p™XP ce

'2zeL-20€1 (Z1)0G ‘yoJeasay }sai04 JO |eulnor uelpeue) ‘sjodsjoy A)SISAIPOIQ UBIAE SE SPUB[IaM Pa}SaJ0} :S1SJ0} S,BIJ0OS BAON JO SNjeA UOBAISSUOD dAIlB|SY "0Z0Z "S9oUBI4 ‘UOUUIMOB|\ ‘Uyor ‘Jauzeig
*AJIs1aAlun 81snoyje( "SUONBAISSJO YSIY 1B $a109dS pligpue| BljodS BAON 9102 "D ‘1991B1S "V ‘POOMISOAA e

"9INYISU| YoIeasay 01edqo | A8SIB|N 'spJodey BlUN L ZZ0Z "€20Z "Ber ‘IBNOI ¥e

"spnjsu| yoseasay oneaqo Assisy 1.0z ‘sbunybis (eunuadies eipAjpyo) sjun | Buiddeus pue (ibuipuelq espiopAws) spuny sbuipuelg 1.0z "V'T ‘IBNOW e
'S081 8| €T ‘e1ua) BjeQ UOHBAISSUOD EPEUBD DUBNY "/10Z MOMPJal4 21jU9) e UOHEAISSUOD EPEUBD DBUBRY '81.0Z 1T ‘IUdINYD 9¢

"Sp10981 O ‘UOHOY [EISEOD "BlRQ YSIY JE S8109dS 0Z0T (UOHDY [BISEOD "0Z0Z "L Josesi) A OUe|geT CIN NBySsL L€

"9INYISU| YoJessey o1eaqo | A8sIB|N 'spJodey BluNL 1.Z0Z "Z20Z "eer ‘IIBNOI 1€

's08J GLGEL ‘84U Bleq UOIBAIBSUOD BpRUBY DIUBIY "§1L0Z YIOMP|al} [BOIUBJO] 813Us)) Ble( UOIBAIBSUOD BpBUR) JlUBlY "8L0Z N'd ‘9l|0Jezen 8¢
*soa1 Op ‘P11 Bunnsuo) uoj|id "20-500Z AeAins -00) wnsdAs) ueipeue) 200z "3 ‘Uolswe) oy

"S091 96 ‘JSNIL 2INjEN BIj09S BAON "7L0Z-200Z BIEP HIOM Plold “$L0Z ‘W'D ‘Jeuod Wy

"aINJSU| YoIeasay oneaqo ) Assis|N ‘6102 ‘Spiooal sjun) Buiddeus "61L0Z "V ‘lONON %

's08l gz ‘dds G| ‘seoinosay |einjeN 4o 1daq B1109S BAON "eseqeleq s810ads g 1elqeH Jueoiubis 100z (4elidwod) )y ‘ulwelueg X%

'S08J §G ‘|IINOBS ‘S80IAI9S SHIP|IM UBIPBURD "60-Z00Z “YoImsunig meN ul skeaing uoojed suubaiad "0L0Z ‘I ‘Uemals FAd

'$084 G6 ‘1SN 8INjeN BI0OS BAON ‘SPJ0dal s8108dS €107 ISNJL 8InjeN BljooS BAON "€L0Z ISNJL 8InjeN BljooS BAON FAd

'soal g0 “InogeT % Juswuodiaug 3dad '8002-6/61 ‘©SEqelep wnje||eoipad ewlispous ‘6002 'd'Y ‘Uolewe) el
"90IMI9S AJIPIIM UeIpeUED “/10Z-010Z Wolj SPI0dal Jsau Janold Buidid "gL0Z 03 ‘pleuoqoep Sy

'S99 GBYO| ‘9A)uD Ele UOIIBAISSUOD EPEUED JNUBNY "910Z MOMPIal4 81jus) Bjed UOHBAISSUOD EPEUEBD JUBRY "9L0Z "D’V ‘NeaAleg o
"21jua) BJeQ UOHEAIBSUOD EPEUED OUEBNY ‘610Z SHOMP[aI4 8.jua) Bjeq UOHEAISSUOD BPEUED OJUBRY '6L0Z 1T ‘IU2INYD 6
"SpI0231 g/ ‘SIN}iIsu| Yyoueasay oneqo] Aesispy ‘wesboid Buloyuow Y1\ 8U} WOl SPI0dal YOIBUOW 0Z0Z “LZ0Z "oINsu| Yoieasay oieqo | Aasia|y 0S

"9JnjlIsu| Yoeasay o1jeaqo | AasIa|\ "UOSESS P|ald ZZ0Z S} Wouy sp1odal [Y 1IN peamyijA pue (snddixa|d sneueq) yoseuol zz0z JeHe) ‘weyle4 €G
'$08l €801 ‘eJjua) ejeQ uoieAlasuo) epeue) diuely ‘0Z0Z JoMmplald aljue) ejeq UoieAIssuo) epeue) djuely ‘0Z0Z 1T ‘IUdInyd €g

"sdal / "ejep paysiigndun ‘a||IAOES ‘BoIAISS SYIIPIIM UBIPEUED "€00Z- 166} 9Seqeieq Janold Buidid "€002 T WUBIUMON B "T'Q ‘Wnesiwy €G
‘e9’}sijelnieN! pue 6io’isijeinjeN! ‘spioday Ajpenng sawiLep siiednieN! ‘610z "epeue) aalaSalnieN S

‘Buninsuo) 99jUeIS "9102-210Z ‘SpJodal jue|d alel B)jo0S BAON 93JUBIS "/10Z 'O ‘uuin®d AL ‘AlIoN N ‘PIBUOQOBIN Il ‘IlPMOID “ANY ‘XiedeT [ele]

NOILVLID Soal #

87 J0 g 08eq SN ‘oyeT Apues 6/, Moday ereq



'$081 £86¥ ‘800Z "UBl PEOJUMOP ‘gN UYOr JUIES ‘WNaSN|A 3oImsunig MaN ‘S[eWWEW S8SBJE}EP SUOND8[[0) 9oudIos NN "800Z ““O’IN ‘SMO||0S

'2202 "21)UdD Ydieasay }Sa104 UISYLION "a4jud)) UoJeasay 12104 UISULON Wolj Bjep uawioads "d'o ‘|lyod

'S081 G ‘9)N}lISuU| YoJeasay 0}elaqo | 19SI9|\ “S3IU0j0D JO JUBWISSISSE pue AIojuaAul :ejodg eAoN ul (euedu euedry) smojlems sueq ‘910Z ‘[e 18 ‘peig ‘swo] ‘1o ‘Asuuiyd
'/6  "9A0Q Apues je 8)is YN WO SUOHEAIDS]O UBYDIT *|LLOZ "4 ‘U0SISpuUY B "H'L ‘AlIloN

*/10Z "81jua) ejeq uoljeAlasuo) epeue) JlUEY “WNasnw ay} Aq pauoissadde }9A Jou WNasn|\ BjodS BAON 8U} Je spiodal Ajpapng “r ‘oqwAy

‘wnuegiaH YHWS "D°J 'SN ‘UApioog Jeau suolieAlasqo yse yoe|g "Lz0g ‘[enwes ‘uear ‘aney ‘bury

'sDal ||| ‘emeyQ ‘92IAIaS aJIIpIIM Uelpeue) ‘ejeq Aaaing paig Buipaalig '000z-8661 'O ‘seumoq

‘bew, i puejuiey Jo Aoeiapajuo) ‘welboid Asysalo4 "bewsy, iy puejuiely jo Aoelapajuo) Ag suoneasasqo pjay (elbiu snuixeld) ysy oe|g enoos eaoN "0z0z "(Apo)d) ‘N'O ‘uewdey)d
'sdal g ‘JuswuoliAug Jo }de@ SN ‘erep paysigndun wnjej@oipad ewiapouT ‘G002 'd Y ‘Uolewe)

'S021 1.86 ‘AN 9||IAN0eS "81uaD eje UOHEAISSUOD BPEUED DJUERY “LOOZ HOMPIBl "1L.00Z ‘"D “ealds 'S ) ‘Aeuelg

'$081 96| ‘S92IN0saY [elnieN jdaQ enoas BAON ‘Z10Z-800Z SHodal Jue)nsuod @ yJompjal YNASN ‘Z2L0Z M1 ‘ulwelusg

's081 88 ‘SN 3[IIMIOM ‘AlIsianiun elpeoy "sbunybis eydinosul O jo dew paysiigndun ‘siseyl 8661 "g'l ‘UBWISH B [ ‘swepy

's081 899 ‘@INsu| Yoseasay deaqo | Aesia| [GzZ-G0-020Z Jo se] aseqejep uayol| BjodS BAON "0zZ0Z ‘g ‘swo] ') ‘Jadded B ‘H'L ‘AlIleN

‘aJnjlsu| yoleasay oneaqo ] Asesis|\ 'gL0g ‘spiodal ajun] Buiddeus ‘L0z VI ‘IIONON

'SD8l Gz ‘enua) ke UONBAIaSUOD epeuR) JIUBY ‘0L 0Z ‘SUONBAISS]O %@ suawioads ejeuopQ ZL0zZ "Ad'r ‘OjwAy

'$081 $1.€ ‘WNASN\ YoImsunig maN "/ 10 Ul Jom pjal eonsoona| eueuuedoosnd jo uonduosaq 'g1L0z “d'S ‘uelybney

"ddp9| ‘wnasnpy eROIS BAON "PT IS| ‘E00S BAON JO s|ijday @ suelqiyudwy $861 T ‘Usyllo

'S281 $9 JUBWUOIIAUT BIJOOS BAON "E}EP Plol Sal0ads aiel 10z "L10Z 'd'H ‘uolewe)

'$081 |,/ ‘JUBWIUOIIAUT Jo Juswpeda elooS BAON "ejep play sa10ads alel €102 "€10Z 'd'Y ‘uoiswe)

's0al 6 ‘JuswuodiAug Jo Jdaq SN "Elep plaly 900z wnie||@olpad ewlsapolul ‘900z ‘d'Y ‘Uosswe)

"anua) ejeq uoneAIBSUOD EpEUED dJUENY ‘AIlBN WO "81L02-210Z IV ‘spJodal ajhydohig pue uayol -gL0oz ‘H "L ‘AlleaN ol

"S[enpIAIpUL +0/ JO SO81 8| ‘BpeUED SHIed 010z ‘sBunybis (snjunes siydowey]) axeusuoqary “LL0Z VT ‘1IONII ol

'SpI02al 907 ‘108l01d JaAry sijodeuuy ues|) "0zZ0Z Ul YJompjal 103foid JOAY sijodeuuy UBa|D WOl SPJ0daJ 99Ua1IN200 S810adS "0Z0Z "M ‘UBSTON ol

M paJsabBuepu3 Jo shiels ey} uo sapiwwo) ‘(sndAjojold sa}eos|) Hom|InD adAjojoid uo uoday snjels o} Jusws|ddns [eluapyuo) ‘G0z O ‘doysig B "d'r ‘2109 ol
'soal /¢ ‘podal jgndun ‘|lesp3 [ *2002-196 ‘SoWNiLE UBIPEUBD By} Ul pajos||iod suswioads (uoyoa|j0) Ajpenng [euosiad "L002 T ‘Ilesp3 ol

'SDa1 (¢ ‘@lejua) eje( UONBAISSUOD epEUR) JNUBJY “YOMP[al [9SSN|\ Joyemysaid SN "2002Z V' ‘ulpaig ol

‘Aysianiun elpedy ("pa) 1D ‘uewdey) “JISAIY SI|[EMUIOD ‘SUOEOO| WNDD0DU} WY MAN "0Z0Z "ol ‘Bury (8100 ‘lleA B 'O’V ‘neaaljjleg ol

‘Alysalo4 pue spueT jo juswpedaq SN "WnUeqIdH YIWS *O’'J 8y} 0} papiwgns suswioads uayol| pue ajhydolig '6L0z 'O ‘48H0d “d'S ‘|inbseg ol

'S081 €2 ‘S92In0say [einjeN }deQ enoog BAON YIoMplald [9sSN\ Jajemysald SN "€00Z “¥'d ‘Pleqiyosy i

‘epeue) AouBAISSUOD ainjeN "0zZ0Z PUe 610z wolj saiuadoid QN wouy spJodal Jueld pue [ewiuy ‘L Z0Z "Uosl|ly ouied zl

DO O OO0 00 0 0 0 0 o O

'so8l ||| ‘epeue) ul oy

'0dD DV O} [|]IMBN Yiny Wwol “wiwod "siad "podal snjejs [e1oulnoid 1oy pajidwod Spiodal 9SUSPEUED WNWBYIURD0ID ‘6102 "Iy ‘loMeN zl
"108[0.1d JBAY sljodeuuy UES|D * SUOIIBAISS]O S|UN| POOAA 0202 "M ‘UBSTON 2l
'S08J /¢ ‘S90IN0SaY [eJnjeN 4O Juswpeda enodg BAON “ejep plol jueld Jejnosea aiel 210z 'Z1L0Z 'd'S ‘llinbseg zl

"80IA19S BJIIPIIA UBIPEUED "8SEqEIRq PAIGISIEA [BIUCIOD "6L0Z '€ 18 “I'S ‘WIBUIIM €l

"B1ep pI3l 102 'SL0Z “1'S ‘Uosulqoy el

“JSnJ] ainjeN enoog BAON ‘P O ‘BlI00S BAON XI04D JuleS woly spiodal jaddijsApe 1.0z “ISnJL 8injeN enoog eAON €l

"8)NJISU| Youeasay oneado | AesIs|\ "gz0gz WOl Spiodal ayeusuoqqry ‘€20z el ‘IaNoN €l

"al)us) ejeq UONBAISSUOD EPEUED JNUENY "Elep PoY Z10Z '8L0Z "A'l'l ‘OWALY €l

's081 9Z "6EL-PEL L8 “1EN-PIBI4 "UBD "BII00S BAON Ul Bldnosul sAwwa|) g ejoids AwasAiyd Jo sojoko |enxas sjewsad /961 "D°g ‘|lemod pl

"9IN}IsU| Yyoseasay oneaqo | AssIs|N /2 10Z ‘Spiooal sjun) Buiddeus ‘6102 VT ‘lONON I

‘BpEUBY SPJIF "SUOIIBAISSCO SJ0AI}0SSUI [BLISE [BJUSPIOU| "6L0Z "V ‘Suoyiuepy pl

'soal Lg| ‘(epeueD) pund aylpIiM PHOA "SN ‘©3e Yooyuod ul ysniing s,6uo pue 1se.10 usp|ob J00.pal J0) JusWwaInoas 1e)qeH ‘6861 ‘D ‘Appey I
‘B10°Alenng-a (‘pa) Bueyz oquies ‘@aALIET WIXe| "/ L 0Z PUB 910Z WOl SpJodal AIsng sawnLepy peosles 'gL0z Alkenng-o I

's0al /|| ‘©ljus) ejeq UoRBAIBSUOD BpRUBD JUBRY "810Z YOMP[al [B01UBlOq 813usD Eje( UOIBAISSUOD EPEUBD JRUERY "8LOZ D ‘Uewdeyd vl

'$08J GE ‘JusWUOIIAUT JO Juswpeda( e1j0oS BAON "Eljep play sa1oads aiel #1-€L0Z ‘7102 'd'Y ‘uosswe) yl

"1202-2102 ‘enjodS BAON Ul SUOBAISS]O [ewwew pue jueld ‘pliq aley “1.z0z O ‘Jodded Sl

102 "e1}09S BAON ‘XejlleH ‘AI0)SIH [ednjeN JO WNasn|y [BIDUIAOI] BIIOOS BAON ‘aseqejeq wnlegaH AIO)SIH [einjeN JO WNasN|A [eIOUIAOIH BJOOS BAON M Uele|y ‘oiunjy Sl

'$09J /¢ ‘S90IN0SaY [einjeN Jo Juswpeda BlooS BAON “elep pial jued Jejnosea |10z "d'S ‘|linbseg Sl

‘epeue) Jo AoUBAIBSUOD BINjEN "EIJOOS BAON J0} BlEp PIald DON 2202 "epeued jo Aouealasuo) ainjeN 9l

's0al 9| ‘BpeueD Ul JIpIIM Pa1aBuepul Jo snjels sy} Uo sspiwWwo) ‘epeued ul (sisusuiyo sisdose|) sisdoael uisjse] ay) uo Jodal snjejs ajepdn pue JUsWssassy "€00Z ‘N ‘19PIoH 9l

"OIM3S0D “(epun| BLUEUUEG) UBYDI| BIBUIYS POPULAA B} UO Loday SMIOM PI8ld "§L0Z °S ‘UspAel) O Jedded ‘Y ‘uosewe) 4 ‘uosiepuy “( ‘UospJeydry Ll

'soal /9 ‘@JnjIsu| yoJeasay onelqo | AesIs|y "60-S00Z SPI00al wnje|j@oipad BwispouUs '0L0Z ‘H'L ‘AlIleN m

"a)n)i}su| yoseasay oneaqo] Assia| ‘GLoz ‘sbunybis (eunuadias eipAjpyn) ajun] Buiddeug pue ‘(snjunes siydouwey]) ayeusuoqqry usaise] ‘(1buipuelq espiopAwl) ajuny sbuipue|g ‘G100z "V ‘I1ONIN m
'$081 ZGZ ‘youelg sealy pajos)old NogeT 1@ Juswuoliaug Jo 1deq "000Z HOMPIBId "Z00Z ‘d'Y ‘uoiswe) CH)N ‘usug,0 B 'S'd ‘uouuryoep m

'$991 210 L ‘N B|lIAOBS "e.us) BjeQ UOHBAISSUOD EPEUBD ORUBNY "€00Z MOMPJal4 '£00Z '™ ‘Aeuelg Ll

‘8IN}ISU| Yosessay oneaqo | Assis|y ‘sejAydoAig [Bjuspiou| uo S8J0N YiM eoog BAON Ul AydesBodo | jsiey pejos|es ul susyol snojiydiojed Jo ABAING [9A8T 8OUBSSIBUU0DSY V '0L0Z "WO ] ‘AlloN ‘S8ouelq ‘uosiapuy m
‘9INJISU| YoIeasay dneaqo | AesIs|\ |20z ‘Spi0oal ayeusuoqqry "Zzoz “euar IIeNON 8l
's09l gl ‘0AD DV O} Aljsalo pue spueT Jo Juswpedaq e1j09S BAON WOl “unwiwod siad ‘6102-GL0Z ‘SN ‘POOMUSBID) Jeau SUOBAISSCO 8SUSpPeURD WNWaYuesold ‘610z 'd ‘Wes 'S ‘|inbseg 8l

‘8Jua) ejeq uoneAlasuo) epeue) due(lY ‘eled Pleld €102 ‘¥10Z “1°S ‘uosulqoy 6l

NOILVLID Soal #

87 J0 Gz 0deq SN ‘oyeT Apues 6/, Moday ereq



‘pajiwi Auedwod uononisuoy Jajxaq ‘sjueld aiel JUBWISSASSY [BlusWUOIIAUT ‘SN ‘J0afold uoisuedx3 Auenp sjepsweljip 810z Y ‘uosdwoy |

'S90IN0SaY [ednjeN Jo Juswpedaq YoImsunig MaN SUOBAISSJO UsY Yoe|g [ejuaploul Jels YNd dN ‘9102 "IN ‘duiges

'S0l /8% ‘OIHNO "IN ‘WeYp|O "SeouIA0Id BLINLIEN WO SPI0dD. 8SEqElEP WEYP|O 0002 TN ‘Weyp|o

*0d0 DV 0} "'wwod 's1ad ‘470 SN "PAUSISIEM JBAIY SI||EMUIOD U} ‘JBSU JO ‘Ul SUOIJBAISSJO SN | POOAA "8L0Z "Al}salo4 pue spueT jo Juswpedaq enoos eAoN
"8In}isu| Yoseasay oeadqo | Aesisy ‘0z0z ‘spiodal aun s,bulpueld ‘0Z0z VT ‘1IN

‘a1ua) eje UONEBAIBSUOD EPRUED JIUBKY L Z0Z dJomp|al [e01B0j00z a1jua) ejeq UOBAISSUOD BpeUBD OIUEB[Y 2202 "UYyor ‘OjWAY

'SpJ0dal € ‘Blj00S BAON “f0IMIag ‘UOIIBAIBSUOD JUB|d JO dN}su [|IH UJ94 "Bale spuejyoeg ayeT SWell|IA| Ul suoljeAlasqo jueld ales €10z ‘€10z "uinbuied ‘q pue N ‘|IiH
'S081 6/ 161-28) 1601 “JEN-PloI4 ‘ueD "enoog eaoN ul (1Bulpue|q eaplopAws) ajun L s Bulpue|g o snjejs uone|ndod ‘G661 g ‘uojes Q'L 4emod B 'g'L ‘UewsaH
'S0l $¢ '/ "qe4 Aoue|g 'S 0} WO S18d ‘ISNJL SINJEN BHOOS BAON "SUOIEAISS]Q PI8I4 Z10Z LNSN "Z2L0Z "O ‘uoleniy

'SpJ0dal € “WWOod ‘siad "ainjeN JO WNasn|\ Uelpeue) je S||IXe SUspISSI JO SpJodal BJ0OS BAON UiM Asue|g ueag o} lewd ‘€10z [ ‘1gnoq

's081 6G /61 ‘AN UYOr JUIBS ‘WNasn|y Joimsunig maN ‘sjueld Je|noseA :saseqe)jep suoi}oa||o) aoualds INEN ‘8661 H'S ‘UapAe|D

'splooal G ‘Apo) ‘uewdey) "BOOS BAON SSOJOB SPJ02aY YSiY Je saloadg pauodaiun Apo) ‘uewdey)

'S08. § "UIpalg ") 0} "WWOD ‘SIad ‘Uolbay dnuey ‘sueadQ %@ salaysl4 Jo }Jdeg 'suoneoo| luewsiuny snuobaio) ‘00z "o ‘piojpelg

'$08l §f | ‘S80In0say [einjeN jdaq enoos eaoN ‘spoday sjuelnsuo) 1 Yiompald YNASN ‘6002 "M 1 ‘ulweluag

'S0l /99 ‘9|IINOBS ‘90IAISS BJIP|IM UeIpeUBD *L00Z-G96) ‘@seqeleq SASAING IMOUBIE [eISE0D LO0Z "IN ‘UBwaleq

'$90IN0SaY [eInjeN JO }do EIl0OS BAON "SUOIIBAISSJO PIal} 600Z "6002 'd’S ‘linbseg

'S0a1 69 ‘@N 9JlIMOeS ‘aljus) ejeq UolEAISSUOD EBPEUED DNUENY ‘€00Z HHOMPIal] "€00Z ‘d'S ‘linbseg

'2202 "wwod 's1ad 'uo(}o9||0o [euosiad s,aulges auAem ul suswioads elodLUS) shquwiog 1°q ‘Bulqes

dd 1€z “HO sljlealo) ‘Aeaing [eoibojoas) SN snsuad Jaaold Buidid jeuoneussiu) 9661 "2661 'S ‘BleH ® "H'r ‘Jaussid

'sdal 9| ‘epeue) Aouenlasuo) ainjeN ‘010z Jaqueidag-isnbny :SN ul yJompial4 saipadold DON ‘L LOZ '[B 10 'O ‘X|noid g ‘swo] ] ‘AjIloaN % Y ‘|lomaN
"a)njiIsu| yoleasay oneaqo] Aasisp "0z0zZ SASAINS uaydll JINS BNOOS BAON "020Z O ‘Jeddad ¥ "H'1 ‘AlIleN

'soal § ‘|Inbseg ‘S 0} "WWO9 "sidd ‘Ald HIP|IM ‘S92IN0Ssay [eunjeN Jo }doQ B1jodS BAON "SPI0JdJ SUSDSa)NUY BA| *L00Z "Blowed ‘S|[IA

“anyisu| yoseasay oleaqo | Aasio v1.02-7861 ‘oseqelep ajunL s,bulpuelg o} sejepdn "LL0Z VT

'S081 9¢ ‘@Insu| Yyoseasay oneaqo] Assial “210z ‘sbunybis (snjunes siydouwey ) ayeusuoqqry uisised "LL0Z VT ‘I1ONOIN

‘alnjeN jO WNasn|y Ue|peuB) "SPI0dal Usydl| Sawnlep "Z2z0oz "L ‘UllINNOIN

'910Z "@Jiua) ejeq uoleAlasuo) epeue) dUBY ‘WNasnw ay} Aq pauoISSad9E JoA Jou WNasN| YoIMsunlg MaN ay} Je spiodal Ajpanng Jo Jasejeq ' ‘OqWA
‘anua) A1saio4 oluely ‘99IAI9S 182104 UelpEURY) "SUOI}OS||00 BJeiNBOSISASUEI) B([aU10000) aua)) Al}Saio- onuely "0zZ0z "A1oD ‘saybnH

“9ouel||y paysJalepn Mlemy.npnlie syl “a|lIAISleNA Ul 8)IS BullseN mojlems yueg '€z0z "Seuof ‘Mo9) ‘eueuq ‘JebluusH

'soal § ‘soal  "Asue|g 'S D O} "WWOI SIdd ‘0D SJUBH ‘puod mopea je wnunaue wnipadudA) ‘900z ‘g ‘@uyiAsio

'soal ¢ "Asue|g "S'D 0} "WWO0D 'S1ad ‘ "BMEJQ Ul WnUeqiay Oya ay} e asusjeld wnjasinb3 jo suswioads BooS BAON €002 M ‘ApoD

‘98l G ‘gN aInleN "0002-2661 ‘Bled uno) puig sewisuyd ‘0002 'S°d ‘@nsuud

'soal / ‘ *600Z ‘spJo2al jue|d aiel [euonippy "Z10Z ‘d'd ‘uosewe)

's08l /Z ‘s90Inosay [einjeN jdaq enoos eAoN “/002-G661 ‘suoleAlasqo jueld JejnOSEAUOU BIOOS BAON ‘6002 'd'YH ‘Uolawe)

's08l1 9¢ ‘Epeued ul al|p|IA Passbuepu Jo snjejs sy} uo sa)iWWo) "epeue) ul (ayepdn) ula] a)easoy ay) uo Hoday snieis 6661 'Y ‘WeRIYM

‘soljenby jseo) jse3 g0z ‘sbunybis seads 8|qeION 610 'S ‘BNUM

'S90IN0SaY [eunjeN Jo Juswpedaq SN ‘SN ‘sHodal [lewa ymeyybiN uowwo) pue YMeyso UIBYHON #10Z 7102 D ‘Ilemo L

'soal /G ‘Ajsianiun s,Aejy 1S “ejep play jueld JejndseA alel-uou pue alel €10z "€10Z "M ‘Jepod

'S081 G| ‘}SNJ] @InjeN eljodS BAON ‘910Z ‘suoieAlasqo saloads aiey '9|0z "uaiey ‘Aipuayop

oM plaly 0002 WoJ) suoieAIssqo Jap|oH pue Aes|Buly "000¢ TV ‘AeisBury 1N “JeploH

's0al € "Y1-£Q Hoday sniels 3001 90uslog ‘UoiBay dnuERY ‘sueadQ @ sauaysiH Jo 3daq ‘100z IO} MBIAIBAQ SDUINOIH SWINLE (UOWIES dBUBY '200Z 'O ‘Indeyd
"a1jus) eje UONBAIBSUOD EPBUE) JljUBlY ‘SN ‘ABg S}00S AUOJ0D MOjlEMS Yued "0Z0Z T ‘IIU24NyD | ‘[Iy24nyD & ‘[IyoInyD ‘yar ‘Jeue)

'$021 G¢6 ‘(dIay) weiboid Aojusau| Ayuobeiq onuepy ‘60-0061 2¥epdn SN ‘N :oseqejeq ejeuopO SAAN/dIAY "0102 "(1a)idwod) "W-d ‘ajjeunig
M Uelpeue) - epeue) abuey ajewi|) pue JusWwuoIIAUT ‘0Z02-810Z ‘Uoeaq Aq siied BunsapN :sAaains pialy Janold Buidid epeue anuepy ‘020z 00y
€00z "oini] ‘@ba)|0D [ein}noubY BjooS BAON "suswioads wnediaH "y ‘Uss|O

'SpJodal 9 ‘ "610Z PUB G0z Woiy suoneAlasqo Jaddi|s Ape pesH s,wey "gz0g 'IsnJ1 ainjeN eljodS eAON

'610g "@1us) EleQ UoeAISSUOD epeue) djuepy ‘AN "H' L (¥102-6002) spi0da1 wnubeyds SN AlleN wo "H' L ‘AlleN

‘BPBUED S9DIAI9S JUSWILIBAOD pue SYIOM dljqnd "suoljejndod sijiqou eoneda pue wnuaue wnipadidiAD jo A1anooasip ayy Buiuipno qnio Buined uoay wody Jodas duy pial4 "010Z "UNWS maynep
's081 9 ‘soal 9 "Asue|g "S"D 0} "WWO0D 'SIad "Bale 0Jni] WOJlj S8j0U Yooqp|al P|o Ul Spiodal jueld aiey "800z " ‘lleH

*[EJUSWIUOIIAUT WN|[BDO|A "SUOI}BAISSJO USYDI| 81l JNOgUeH }93YS *|.Z0Z "uyor ‘dojles

's0al /z ‘epeue) ul 8j|p|IM palebuepud jo snjejs ayj uo aspiuwod “(BIUOPE|D BIUIBASPNASd) Uaydl JajuY }soys uo poday snijels o} juswalddns [euapyuo) ‘500z “H'S ‘uspAe|n

'220Z "EPEBUED JO JUBWIUIBA0S) "Uodxae aseqejep uswidads snquog SapOjJeWaN PUE ‘SPIUYOBIY S}09SU| JO UOIDD||0D [eUOHEN UBIpeUE)

‘A13sa1o4 pue spueT jo jJuswiuedaq enoos BAON "BIJ09S BAON ‘JOAIY Slj[eMulo) 8y} Buoje suoneasasqo jueld 'gL0z "N ‘IIH ! 'f ‘4auzelg

'SpJ02al €625 ‘@1jua) eje( UoljeAlasuo) epeue) dhuepy ‘eep pjal welboid Auejog DA OV 220z "€20Z ‘| ‘lIlemoid gr ‘loIoy ‘S D ‘Aeuelg

'$081 GO ‘S92IN0SaY [ednjeN }de( BI}0OS BAON "SPJ0D8I JUadal JaY}0 pue pIYolQ ‘SUSAY UIBJUNOI ‘UaYoIT )o4 [ealogd "600Z M1 ‘Ulweluag

'$09l 6 ‘s0al B "9|[0J9Z.|\ " O} "WWOI "SIdd ‘wnunaue wnipadudAd ‘900z "M ‘ulwelusg

"a;us) BjeQ UOHEBAISSUOD EPEUED DHUBHY "BIEP Pl €102 ¥1L0Z “1'S ‘UOSUIqoy Q'r'[ ‘OqwAly

's081 / "Gz 4990300 ‘(wJl Bunnsuod e) ‘sejeloossy pue sianoy-efoisauo) 'saoadg paisi|-mo|[B A 881y Jo A1aA0osIq pue ‘JaAly sAeg) ul 9IS aulj\ BlodS Je Aeaing eueouswe eoledaH "900Z g ‘Uosowe)
's08l ¢ "ejep paysligndun ‘9||IANOBS ‘99IA18S JIIP|IM UBIpEURD "SABAINS WIS 6661 'A'A ‘UBIDAID B MY ‘Bukog

1,02 "EpeuB) $80In0say [einjeN ‘SpJodas Ajpapng sawijiely ‘Uonoa|joD Joasu| aiua) A1jsalod dNUBlRY ‘dY ‘JeIsqam

'SpJ0d8I 9|.Z ‘80IAIBS 8yl

ONMNNOOOOOVOVOVOVOOVWOVOVOLLLLLLLLLLIITITIITITITITITITITITITITTTINNDNODNOONMMMOOMMOMMO®

NOILVLID Soal #

87 J0 97 03eq SN ‘oyeT Apues 6/, Moday ereq



'001 | ‘Aeue|g 'S 0} "WWO0I "Sidd "0D SjueH “jooig JIBAA Ul wnuiale wnipadudAD 400z 'V ‘lomoI)

'2202 "wnueqlaH Yynws "O'3 "2z0z AINr ul ‘enods BAON ‘9||IAOAA Ul Pa}09||0o suawioads snquiog Ulely ‘NeaAljleg @ essl|y ‘1aseal)

"dd 9% ‘0IM3SOD “epeue) ul eukyjoipAy elebijed uepsje uselses ayy uo Hoday snjejs pue Juswssassy DIMISOD €102 (epeued ul SJIIpIIA JO SNJEIS B} UO BaRILIWOD) DIMISOD
'spJodal z “wwod ‘siad "gN ‘Aluno) apoleyD ‘eale axe] a|apl4 e e|nqy ‘4 pue snaiad snioydojid Buipiebai Aeue|g ueags o) |lew3 '0zZ0z "d'S ‘uspAe|n

'soal § ‘09 ‘Aeue|g 'S 0} "WIWO0D 'SIdd "WNasn\ gN "SPJ0Jal BIUOPE|D BIUIBABPNESH '900Z "H'S ‘uspAe|n

'$90IN0SaY [einjeN JO jJuswpedad SN SN 4oAIY S[IN SUIN ‘Modal [lewd aun] poopA #1.0Z “¥1L0Z T ‘@onig

'SPJ0OdaI Z W09 'siad SN ‘Auno) BinquaunT ul SpJ0daJ WNWISSI|IOW BWISPOLT "BUOIH ‘S¥o0.g

"uonay [ejseo “UONBAISSQO YSIBNUA dNUeNY £L0Z "LL0Z 'V ‘usaig

‘pJodal | ‘eleqiaH A)SIaAlUN pieAleH “wwod ‘siad ‘SN XejlleH wolj uswioads seplouuld siisosbewele) buipsebal Aoue|g ueas 0} aouspuodsalio) ‘6L0Z ¥’V ‘Yoeig
‘a1jua) ejeq UONBAISSUOD BpEURD JUBNY “/L0Z YOMP|ald 81ua) eje UOBAISSUOD BpEUBD dUBNY /102 "S'D ‘Aeuelg

‘IYy21nyD *r 0} "wwod ‘siad "SN ‘exeT yaulg ‘suoljeAlasqo Jajgiep epeue) 0z0z 1 ‘Bieg

03l | ‘Asue|g 'S 0} "WWOD 'SIdd "SN JaAry unbewbo) ul wnunaue wnipadudA) "€00z "M ‘ulwelusg

€002 "uojoLapald ‘Nomsunig maN Ajsieaun * (eyeq) suswioadg wnuegqIaH |[BUU0) g ‘Jolpauag

'6102 "Ausiolun elpeoy ‘wnueqioH Ypws 0’3 610¢ 9seqeleq uswioads wnlieqioH YIWS 0’3 'O’V ‘NeaAljjleg

L6S-1.8G 95 ‘Auejog jo [euinor uelpeue) ‘epeue) ul (eesdelpodousy)) epaeng snuad ay]l ‘8.6l ‘MO ‘uoydwol) B ‘1| ‘Jesseqg

091 | ‘9300 ‘Asuelg "S'D 0} "WWOD "S1dd ‘SN J0} pJodal esjpue|uaoiB efuenuliy MaN '900zZ 3 ‘A9IBIND 'd'S

'sD8l /¢ ‘S90IN0say [elnieN Jo Juswiuedaq ejods eAoN ‘elep uswioads ajAydoAig Z10zZ ‘2102 'd'S ¢

'soal g ‘soal g ‘Asuelg 'S D 0} "WW0D 's1ad "Z00Z ‘SpJodal ds wnpag pue eueduswe ') 4002 'd'S

'$90IN0SaY [einjeN Jo }daQ enoos eAoN '800Z ‘d 'S ‘llinbseg

'$90In0saY [eJnjeN jo juswpedaq SN "SN ‘Hodas uonesiunwwod [euosiad ymeyjybiN uowwo) 10z ‘1.0z 'd ‘Unws-unsny

'/102 "Ausianiun plentey ‘ABojooz aAnesedwo) Jo wnasnpy "saoulnold awinuel 8y Joj spiodal Ajpeyng jo Jesejeq "uouy

‘wwod ‘siad ‘SN ‘BinquaunT Jesu piodas esojnwenbs elwIapoIe)eH "ZZ0Z ‘SeouUBl ‘UoSIapuY

001 | "L}~ Moday shjejs Y00)S '9ouaios ‘uolbay dnuepy ‘sueadQ g salaysiH Jo }daQ "1z V4S BljooS BAON UJBYINOS uowles dllUelY ‘8661 'O 1919d ‘olwy

'sdal /g "ejep paysiigndun ‘9||IA}OBS ‘99IAI8S JI|P|IM UBIpeUBD "ABAINS UODjEH sulbaiad G00Z "'S00Z “1'd ‘Hnesiwy

's081 J "Ejep paysiigndun ‘9||IANOES ‘90IAI8S BYIPIIM UBIpEUBD "ASAING UOd[eH auubalad £00Z '€00Z “1'd ‘Ynejwy

'solenby jseoD ise3 “£1.02-910¢ ‘sbunybis seoads 8|qeION "8L0Z 'S ‘SNUM

'soal  "Asue|g SO 0} "WWOD "S1ad ‘ "eljods BAON Ul lluspAey xaie) ‘200z 'V’ ‘Aalpuels

"809-€09 :(¥)E1 ‘ISl|ednieN uis}seayLoN "Bl0dS BAON Ul (Malys pajie-Buo) Jedsip xa10S jo uonendod jounsiq v "900Z "Hemals "L'a "v'g'V ‘ejeys

"a)JnjlIsu| yoleasay oneaqo ] AssIa|N ‘6102 ‘HVSPIIQ pue sjunod Auojod [eulajew SROA umolg o '6L0g 1 ‘Aeuuiyd

'soal  "0L-£@ Hoday snjejs 3001S "9oualog ‘uoiBay oluelY ‘SUBSD(Q B SaUBYSI4 Jo 1daQ ‘0z V4S BNo9S BAON 2J0yS UIs)se] uowles dluepy ‘8661 'S ‘IION.O

'soal g ‘Asue|g 'S 0} "wWwod 'siad oaN AqBiQg ul suonealasqo jueld aley "900zZ "I ‘[IeMeN

'soal

€ "0G¥ JoquInN sauag Hoday [ed1UYoa | ‘uoiBay OUENY ‘90IAISS BYIIPIIM UBIPEUED "$00Z ‘EIJODS BAON ‘EalY SJIIp|IM [euolieN puels| joogd Jo Aaang [eojuejog "900g "0 'V ‘Apauusy| g " "D ‘UouuIOe 3 Y ‘[PMEN
'soal g ‘epeue) Jo Aoueaiasuo) ainjeN ‘elep Aaains auljaseq saiadold (SN 0D XxejiieH) axeT Buibbo] DON "1 1L0Z "3 ‘UBWHYAA D ‘UNwS “H L ‘AlleN

'soal g " Aaue|g 'S 0} ‘W09 'siad ‘ 'SN ‘JoAly unbewbo) je esniqo “Jea sijiqou eojedaH ¢ suysnjed eosq "€00Z ‘N ‘OJunpy

'soal g "Asue|g "'S'D 0} "WWO0D ‘sidd ‘ "SN ‘UApjooug UaAly HaquaH Je eljojiuiy xaie) @ saplosdley) wnjjAydoine) ‘€00z ‘W ‘oJunpy

"108[01d JaAIY sijodeuuy UBa|D "suoleAIaSqO YsIY 1Y Sa108dS ‘610z "M ‘UeaTON

'S08l L$Z ‘AN UUOr JUIES ‘WNasN|A Yoimsunig MaN '8661 O} SOSegelep Suoloa||0) 8oualds INEN 8661 "4°A ‘auldiyol

"BpEUB) SH}ied "00202-6 |02 MOoMmpjal [edluelog L Z0Z “PiABQ ‘9ll0JaZelN

“IIY24nyD " 0} "Wwwod "siad "SUOBAISqO B)IS }Sau uodle auubalad "0z0z ‘| ‘Buluuepy

'dd ¢ ‘uoibay onuepy ‘9o1AI8S BJIPIIA UBIPEUEBD "EPBUBD OlJUBJYY Ul SPIIF SULIBJ JO J98)19ZeS) $66) "H'S ‘SI9LI8D B 'g'D"Y ‘Umoig "Y'V 4007

' ‘sonenby 1seo0) jseq ‘oyeT] Aauleay| Jeau suoleAlasqo sijesisne eid)si Buipiebal Asuelg ueas o} jlews "€1.0Z ‘N ‘doded 'Y ‘Xiede

'$081 Zp7/ ‘AN SIS "B1uSD Bje( UOHEBAISSUOD BPEUED JJUE(Y "0} 0Z ‘SUOISSIUGNS 3 YIOMP|aly }08sU| "L LOZ Q' ‘ONWA|Y

*aljua) eje( UOIBAIBSUOD BpeUED JlUBY '810Z HoMmp|aly [e2160]00z a13ua) eye UOBAISSUOD BpEURD OBUBNY 6102 [ ‘OWAY

'SpJ0dal Z ‘ "Blj09S BAON ‘@)eT 9|Bulys je Wwnwojoydip Bwa}SOYdL] JO SUOIBAISS]O Uo Asue|g ueas o} lew 'gL0g 'd ‘uinbuyed D ‘uoi) B 'g ‘Apauusy|

'sdal ¢ :9)s o ‘eoisiiednieN! (biovisijeinieN! (‘pa) eoysiiedniEN! "gz0g SPA02al isliednieN! ‘gz0g "Bo’isl[elnieN!

's2al g ‘@Inysul |IIH wa4 ‘6102 ‘62 A\ uo SN "09 sljodeuuy ‘uingny Jeau asuspeued WNWayjuesold Jo uolleAasqo ‘610z “W'N ‘lIH

"2 ‘ "POOMBIPPIN PuE a3eT JaAlY yoe|d je suone|ndod sijelysne elasi Jo Alanoosip auyy Buipiebas ajjoleze|y pianeq pue Asue|g ueas 0} SUOEDIUNWWOD jlews "€10Z "W'N ‘IIH
‘WWOD "S19d 'gg0Z UWNINE Ul [[BWS J9A0 ONWA[Y [ O} Pa}ESIUNWIWLOD SPJ0daJ sNquiog "Zz0g I ‘UoJeH

"€€2-1€2 (€)9z) IsileinjeN-pjeld uelpeue) ayL ‘epeue) ‘enjodg BAON Ul ‘snjunes siydoulwey | ‘eyeusuoqqry wajses ay) Joj uoisusixy abuey Jueoylubls v 'gL0Z ‘MY 4euueL T “IBNI Y ‘Seuop f ‘uaylio
'$98. O ‘JuswuodiAug Jo Juswpedad SN ‘eiep jue|d JB|NOSEA Z|0Z UOJaWEeD qoY ‘Z10Z 'd'Y ‘uosswe)

's081 ¢ ‘soal ¢ "Asue|g "S'D 0} "WWOD "SIad "93eT UIXIS Woly spJodal wnje(golpad 3 ‘ejoolwied D 'G00zZ ‘g ‘uolewed

'SpJodal L0 ‘@Iua) ejeq UoneAIaSUOD EPBUED JljUB)Y "E}EP PIdl 6102 Asue|g uess ‘6102 'S'D ‘Asuelg

's0a1 g6 ‘AN 9|IIAN0eS "asus) ejeQ UOHBAIBSUOD BPEUED JHUEBNY "6661 YOMPIal4 ‘6661 'S'O ‘Asuelg

‘01 ‘s@2unosay [enjeN jo juswpedad SN om pial YNG SN ‘suswioads snouep ‘gL0z "d’S ‘linbseg

'S09Y 8§ ‘ "WIWO0D "SI9d ‘S90IN0say [eunjeN Jo Juswpedaq enodS BAON ‘0L0Z ‘SUOID9||00 uawioads @ suoneAlasdo plald *L Loz 'd'S

's08l1 g/ ‘XassNg ‘[edluejog gxg "saoua.LnooQ ajkydohig yomsunig meN "L00Z v'd ‘|leubeg

'$081 § "Z1-£Q Hoday SNJEIS %00}S SoULIOG ‘UOIBEY dHUEBPY ‘SUBBDQ B SBUBYSIS JO JdaQ €2 V4S Jo Med B zz V4S Apund jo Aeg Jouu| :uow|eS dHUBPY "8661 'O Jojed ‘olwy
'0dD DV O} "WWOoI "sidd "epeue) jo ASUBAISSUOD) aInjeN Joj ‘gN “O0OWeIWS|\ PUB ‘SN ‘JBAIY Youai }e S8LOoudAul pig /102 T ‘JodeM

ONNNNNNNNNNNNNNNNNNNNNNNNN N ANNNNN S - - - - - - - - - - E - - - -~ — — — — —

NOILVLID Soal #

87 Jo LT 08ed SN ‘oyeT Apues 6/, Moday ereq



‘WWod "sidd 'SN ‘YHomjuap ‘Hodal lews ajun] Buiddeus €10z ‘€102 'O ‘UOS|IM

‘€102 ‘wnueqsaH [enbiq Ausiaalun uojalg ade) ‘wnueqlaH [eubiq Ausieaiun uojalg ade ‘| ‘swel||m

"9)n}lIsu| YoJeasay oneaqo ] Aesia|y ‘sayoseas Auadoid DDON Pue dIANS Uaydl Wwoly SUoleAlasqQ Uaydl]-uUoN "gz0oz "pelg ‘swo ]

'S0l /| ‘@lnjisu| youeasay oneaqo] Aasiapy ‘sAanins pial | | 0g Wods elep ysiy je sa1vads *| 0z ‘peg ‘swo |

‘plodau | ¢ “Asue|g "g'D 0} suowwi] uebaly Aq SN 0D sBury ‘urejunoly piojsalAy je ewebAjod ejebAjod jo pwodas suoydala] ‘610z IN ‘Suowwl ]

‘L ‘pajwI sjueynsuo) asaydsoliaug ‘asnoyyoolg je uonendod sijessne eisjsi e jo A1anoosip ay) Buipiebal Asue|g ueag o} |lewa ‘€10z 'd ‘HeMd)S

‘(epeue) onuepy ul /G6Z) S99 L.G69 ‘6002 "UE PEOJUMOP ‘GN UYOF JUIBS ‘WNasN\ YOIMSUNIg MaN "SOSN||OW SaSEJeIEp SUOI0a]|00 2UaldS NN ‘6002 "D°W ‘SMOJ|0S
'S081 998 ‘800Z "UBl PEOjUMOP ‘gN UYOr JUIBS ‘WNash|y Joimsunig maN ‘sa|jadiay :saseqejep suolos||o) aoualds INEGN '800Z “O'IN ‘SMOJ|0S

'$081 69G ‘600Z "494 PeojumMOop ‘gN UYor JUIES ‘WNaSN|A 3oIMsSuUNIg MaN "sa}oag pIoAquEIa) @ PI||ouId00) :SSEGEIEP SUOR||00 82udIoS NEN "600Z D'\ ‘SMO||0S
'S}09SU| JO UOID[|0D [BUOHEN UBIPEUED "BOLISWY UHON UJS}SBAYLON JO S3l|4 JOMO|4 8y} 0} 9pIN9 plal4 8y} 4o} pasn spiodas piydiAS '0z20z "H Aaiyer ‘uojbuineys
'$081 Z ‘epeue) Ul Sj|p|IA paiabuepud Jo shiejs sy} uo asjiwwo) ‘epeue) ul (suejoa sAwoone) [auinbg Bul|4 ulayinog ayj uo poday snieys 8861 “M'4 ‘HooS
'$281 0G ‘[IY2NYD “T°F O} "WWOI ‘SIdd "SsuoleAIasqo uayol| Ajuno) Agbiq '61L0z I ‘Aalryd

‘B9'sal|penngenoosenou//:sdpy "SN ‘lIIH @|qig woly p1odal ewwo) JAleS '810z 'd ‘uezhed

'9-¢ 1t ‘A}2100g [eoiBojowojug UelpedY By} JO [BUINOL "BIJ0OS BAON Ul (SeUlj@puIdl) :aepiqele) :e1a}dosjo)) sajjeeg Jabi] jo spioday maN '800Z O ‘edlelN B "M ‘I8N
091 | ‘Aoue|g S 0} "WWOD "SIdd "PJodal esniqo “JeA sijiqou eanedaH "$00Z "3 ‘[leMeN

"BI}JOOS BAON Ul SPJ02aJ wnje|j@oipad ewuapols L0z '2L0Z ‘H'L ‘AlleN

081 | ‘Aoue|g 'S"D 0} "WW0D 'siad "SN Uinow|e 1o} pJooal esniqo “Jea sijiqou eonedsH +00Z "H'L ‘AlleN

‘900z "0Jnu| ‘se0oinosay [einjeN jdaq enoos eAON ‘suswioads jueld ‘q-d ‘AlleN

"eo}s|esnjeN! pue BiovsijenieN! - podx3 eyeq Aipanng isiieinieN! "gL0g "BpPeuB) aAlagalnieN

"S[enpIAIpUI +9Z JO SPI0DaI €9 ‘BpeUR) SHied  Z10Z ‘sBunybis (smunes siydouwey ) exeusuoqary ‘€10z V' ‘1IN

“IY24nYD “T'F O} "WWOD "SIdd "UOI}eAIasSqo uodje auubaiad '0z0z ‘| ‘Buluuepy

's08l1 / "89-6V :#G| | ‘BXEJ00Z "BXBJ00Z "SUJSOUOD UOIBAISSUOD pue ‘sajou olydesfoabolq ‘spiodal mau :epeue) JO SadUIA0Id swiLel 8y} jo (eleydoajoD) aepl|jaulodo) ay] ‘9002 "d'd ‘@[eponbiodop % "9 0 ‘exlepn
*0al | ‘youelg sealy pajoajold ‘UnogeT g Juswuoliaug Jo Jdaq 'z00z Yomplal4 200z 'S'a ‘uouulyoBp

's081 ¢ ‘Youelg sealy pajosjoid ‘InogeT pue juswuoliaug jo Jdaq 'sejou g dew AaAins ayeT Yooyuod ‘8661 'S'd ‘UoUUIMOBI

‘JuswuoJiAug Jo Juswpedad SN "SN ‘ebessed uleyseq ‘Wodal [lews uId] uowwo) +1.0Z ‘710z "d ‘UHWS £'d WBLAA g ‘uouuryoep

's081 g ‘suosiad snollea wouy "wwod ‘sidd "(ABojooz) DgOOV 0} papodal suoleAlasqo snoaue||9osiy "010Z V' 4ebejyosusine

's001 09/ ‘AN 9|IIAOBS "asjua) ele UONBAIaSUOD BpEURD JNUEJY “| | 0Z ‘SUOISSILANS B YIOMP|al) 109SU| “Z1.0Z "A'F'[ ‘ONWA

'$081 ZGg ‘aJ)ua) eje(] UOIIBAIBSUOD BPEUED DIUEB[)Y "SUOISSIWANS @ YJOM p|al) }08su| "Z10Z "A'['[ ‘ONWA

'sdal ¢ ‘suosiad SNOLBA WO} "WWod "sidd "(ABoj0oz) DDV 0} paurodal SUOIBAISSGO SNOBUE(IISIN "0L0Z "A'M' I ‘OjWAY

081 | ‘081 | ‘ddz ‘Asue|g 'S 0} ‘WWOY "siad ‘uoneoo| Aji epueued ‘€00z ‘P PIOMIYM senboer

“IY2INYD "1 0} "wwod ‘siad “ure|dpooy ‘SN JSAY SII|EMUIOD ‘UOIBAISS]O %997 PIIA "0Z0Z | ‘Buluuey N ‘IIiH

'pI0Dal | Py S9)RI00SSY JOP[09) "/ L 0Z ‘JUBWISSSSY JusWUOIIAUT uoisuedxg ALEND S409 WOl UOIEIO| YSY Yoe|d “1.Z20Z ‘P SSIBIO0SSY Jap|os

‘EpeUB) Ul aj|pIIM paJabuepud Jo shiels ey} uo sapiwwo) ‘(luewsjuny snuobalo)) ysyanypn ohuepy ay) uo podas snyeys ‘86| v sewoy] ‘ebp3

‘p1odal | ‘abed %00qaoe SAIYDIY SINjEN BIJ0OS BAON Sisiiedn}eN plol4 XejeH ‘SN 0D J8}saydjo) ‘plaipoolq je uoneasasqo ajun] Buiddeus 610z v ‘uewiseq
"UOIJEDIUNWIWIOD [BUOSIS "BI}0OS BAON Ul uolieAlasqo snddixajd sneueq jnoge ojwA[y uyor o} [|ed auoyd "zz0gz "duueor ‘Auayooq

"JUSWUOJIAUT BIJOOS BAON "SUONBAISS]O JEPaD S}IUA\ UJeise] pue apun Buiddeus '610zZ M ‘1ehoooep

"2 “'PY¥1 [EJUSWIUOIIAUT PIOHIYA SBNboer "UONE}S $82104 UBIpEURD SA0D pue peaH Jeaq je sijesisne eia}si] Buipsebai Aauelg ueas o} [lewd "g10Z ‘N ‘[leMoID

FrrFErF T T T+ — — —

NOILVLID Soal #

87 Jo 87 03ed SN ‘oyeT Apues 6/, Moday ereq



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

APPENDIX B
Vegetation Data



Table B.1 - Observed Vegetation in the SLSA

Species Na_me

Common Name

Abies balsamea Balsam Fir
Acer pensylvanicum Striped Maple
Acer rubrum Red Maple

Acer spicatum

Mountain Maple

Agalinis neoscotica

Nova Scotia Agalinis

Agrostis capillaris

Colonial Bent Grass

Agrostis perennans

Upland Bent Grass

Agrostis scabra

Rough Bent Grass

Alnus alnobetula

Green Alder

Alnus incana Speckled Alder
Amelanchier sp. a Serviceberry
Anaphalis margaritacea Pearly Everlasting

Anthoxanthum odoratum

Large Sweet Vernal Grass

Aralia hispida

Bristly Sarsaparilla

Aralia nudicaulis

Wild Sarsaparilla

Athyrium filix-femina

Northeastern Lady Fern

Bazzania trilobata

Bazzania

Betula alleghaniensis Yellow Birch
Betula papyrifera Paper Birch
Betula populifolia Gray Birch

Brachyelytrum erectum

Bearded Shorthusk

Calamagrotis canadensis

Bluejoint Reed Grass

Carex arctata Black Sedge
Carex debilis White-edged Sedge
Carex echinata Star Sedge

Carex folliculata

Northern Long Sedge

Carex gracillima

Graceful Sedge

Carex gynandra Nodding Sedge
Carex intumescens Bladder Sedge
Carex leptalea Bristly-stalked Sedge
Carex lurida Sallow Sedge

Carex michauxiana

Michaux's Sedge

Carex novae-angliae

New England Sedge

Carex pallescens Pale Sedge
Carex scoparia Broom Sedge
Carex sp. a Sedge

Carex stricta

Tussock Sedge

Carex tripserma

Three-seeded Sedge

Centaurea nigra

Black Knapweed

Chamaedaphne calyculata Leatherleaf
Chelone glabra White Turtlehead
Cladonia sp. a Reindeer Lichen

Claytosmunda claytoniana

Interrupted Fern

Clintonia borealis

Yellow Bluebead Lily

Coptis trifolia Goldthread
Cornus canadensis Bunchberry
Crataegus monogyna English Hawthorn
Danthonia spicata Poverty Oat Grass

Dendrolycopodium obscurum

Flat-branched Tree-clubmoss

Dennstaedtia punctilobula

Eastern Hay-Scented Fern

Deschampsia cespitosa

Tufted Hair Grass

Dianthus armeria

Deptford Pink

Dichanthelium villosissimum

White-Hair Witchgrass

Dicranium sp.

a Broom Moss

Diervilla lonicera

Northern Bush Honeysuckle

Doellingeria umbellata

Hairy Flat-top White Aster

Dryopteris carthusiana

Spinulose Wood Fern

Dryopteris cristata

Crested Wood Fern

Dryopteris intermedia

Evergreen Wood Fern

Dryopteris x bootii

a hybrid Wood Fern

Elaeagnus umbellata Autumn Olive
Epigaea repens Trailing Arbutus
Epipactis helleborine Helleborine

Equisetum arvense

Field Horsetail

Equisetum sylvaticum

Woodland Horsetail

Erechtites hieraciifolius

Eastern Burnweed

Eurybia radula

Low Rough Aster

Euthamia graminifolia

Grass-leaved Goldenrod

Fagus grandifolia

American Beech

Festuca filiformis Hair Fescue
Fragaria virginiana Wild Strawberry
Fraxinus americana White Ash

Galeopsis tetrahit

Common Hemp-nettle

Galium palustre

Common Marsh Bedstraw

Gaultheria hispidula

Creeping Snowberry

Gaultheria procumbens

Eastern Teaberry

Gaylussacia baccata

Black Huckleberry

Glyceria canadensis

Canada Manna Grass

Glyceria grandis

Common Tall Manna Grass
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Table B.1 - Observed Vegetation in the SLSA

Species Na_me

Common Name

Glyceria striata

Fowl Manna Grass

Gymnocarpium dryopteris

Common Oak Fern

Hamamelis virginiana

American Witch-Hazel

Hieracium umbellatum

Umbellate Hawkweed

Hylocomium splendens

Stairstep moss

Hypericum perforatum

Common St. John's-wort

Hypnom imponens

Plume moss

llex mucronata

Mountain Holly

llex verticillata

Common Winterberry

Impatiens capensis

Spotted Jewelweed

Juncus bufonius

Toad Rush

Juncus effusus

Soft Rush

Juncus militaris

Bayonet Rush

Juncus tenuis

Slender Rush

Juniperus communis

Common Juniper

Kalmia angustfolia Lambekill
Kalmia angustifolia Sheep Laurel
Lactuca sp. a Lettuce
Larix laricina Tamarack
Linnaea borealis Twinflower

Lobelia inflata

Inflated Lobelia

Lolium pratense

Meadow Fescue

Lonicera canadensis

Canada Fly Honeysuckle

Lotus corniculatus

Garden Bird's-foot Trefoil

Lycopus uniflorus

Northern Water Horehound

Lysimachia borealis

Northern Starflower

Lysimachia terrestris

Swamp Yellow Loosestrife

Maianthemum canadense

Wild Lily-of-the-valley

Maianthemum trifolium

Three-leaved False Soloman's Seal

Medeola virginiana

Cucumber Root

Mitchella repens Partridgeberry
Monotropa uniflora Convulsion-Root
Moss sp. a Moss

Myosotis laxa Small Forget-Me-Not
Myrica gale Sweet Gale

Nabalus trifoliolatus

Three-leaved Rattlesnakeroot

Nymphaea odorata

Fragrant Water-lily

Nymphoides cordata

Little Floatingheart

Oclemena acuminata

Whorled Wood Aster

Oenothera biennis

Common Evening Primrose

Onoclea sensibilis

Sensitive Fern

Osmunda regalis

Royal Fern

Osmundastrum cinnamomeum

Cinnamon Fern

Oxalis montana

Common Wood Sorrel

Persicaria punctata

Dotted Smartweed

Persicaria sagittata

Arrow-leaved Smartweed

Phegopteris connectilis

Northern Beech Fern

Picea glauca

White Spruce

Picea mariana

Black Spruce

Picea rubens Red Spruce
Pilosella caespitosa Meadow Hawkweed
Pinus resinosa Red Pine

Pinus strobus

Eastern White Pine

Plantago major Common Plantain
Pleurozium schreberi Red-stemmed feathermoss
Poa pratensis Kentucky Blue Grass
Polystichum acrostichoides Christmas Fern
Polytrichum sp. a Haircap moss

Pontederia cordata

Pickerelweed

Populus balsamifera

Balsam Poplar

Populus grandidentata

Large-toothed Aspen

Populus tremuloides

Trembling Aspen

Potamogeton epihydrus

Ribbon-leaved Pondweed

Potamogeton pusillus

Small Pondweed

Potentilla norvegica

Rough Cinquefoil

Potentilla simplex

0Old Field Cinquefoil

Prunella vulgaris

Common Self-heal

Prunus pensylvanica

Pin Cherry

Pteridium aquilinum

Bracken Fern

Quercus rubra

Northern Red Oak

Ranunculus acris

Common Buttercup

Ranunculus repens

Creeping Buttercup

Rhododendron canadense

Rhodora

Rhododendron groenlandicum

Common Labrador Tea

Rhynchospora capitellata

Small-headed Beakrush

Rorippa palustris

Bog Yellowcress

Rosa multiflora

Multiflora Rose

Rosa nitida

Shining Rose

Rubus allegheniensis

Alleghaney Blackberry
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Table B.1 - Observed Vegetation in the SLSA

Species Na_me

Common Name

Rubus canadensis

Smooth Blac-kberry

Rubus hispidus Bristly Dewberry
Rubus idaeus Red Raspberry
Salix bebbiana Bebb's Willow
Salix discolor Pussy Willow

Sambucus canadensis

Common Elderberry

Schoenoplectus pungens

Three-Square

Schoenoplectus subterminalis

Water Bulrush

Scirpus atrocinctus

Black-girdled Bulrush

Scirpus cyperinus

Common Woolly Bulrush

Scutellaria lateriflora

Mad-dog Skullcap

Solanum dulcamara

Bittersweet Nightshade

Solidago canadensis

Canada Goldenrod

Solidago juncea

Early Goldenrod

Solidago puberula

Downy Goldenrod

Solidago rugosa

Rough-stemmed Goldenrod

Sparganium americanum

American Burreed

Sparganium angustifolium

Narrow-leaved Burreed

Sparganium eurycarpum

Broad-fruited Burreed

Spiraea alba

White Meadowsweet

Spiraea tomentosa

Steeplebush

Symphyotrichum lateriflorum

Calico Aster

Taraxacum officinale

Common Dandelion

Thelypteris noveboracensis

New York Fern

Toxicodendron radicans Poison Ivy
Trientalis borealis Starflower

Tsuga canadensis Eastern Hemlock
Tussilago farfara Coltsfoot

Typha latifolia

Broad-leaved Cattail

Vaccinium angustifolium

Late Lowbush Blueberry

Vaccinium myrtilloides

Velvet-leaved Blueberry

Veronica officinalis

Common Speedwell

Viburnum nudum

Northern Wild Raisin

Vicia cracca

Tufted Vetch

Viola cucullata

Marsh Blue Violet

Viola macloskeyi

Small White Violet

@ Stantec

\\ca0213-ppfss01\work_group\1214\active\160410459\LSA_draft_report\Sandy Lake\Rev 2\Appendix B\

tbl_b1_160410459_plant_list_20240315 xIsx
Page 3 of 3



zloTafed

XSIX'GTE0PZ0Z BIBP PURIS 657017091 ¢ 193\g XIpuaddy\g rey\aye] Apues\iiodai 4elp yS\6S70T09T\aARoR\YTZT\dNoI3 Y 10M\T0ss}dd-ETZ0RI\ U.ﬂﬂ-——ﬂm 6
4 PIIN 4 ainepn ZMIN MIN 0L 1$8J0} poompaxiw ainjew 6€£0d
¢ Ape3 ¢ ainyeww| qoH| HI 8 1210} POOMPSXIW SINjeLW| 8¢0d
4 olydep3g [ ainjeww| dwems ms 8 dwems adojs paai} poompaxiw 1€0d

VIN VIN VIN VIN SS1 S1 umouxun dwems weas}s payeuIwop qniys (e} 9€0d
4 PIIN l Umou9 pIO [erusiod ZMIN MIN 08 }s8J0} poomp.ey ainjew §¢0d
[ Ape3 ¢ ainyeww| qoHI HI 8 }s210} poOMpJey ainyeww! $£0d

VIN VIN VIN VIN VIN VIN umouxun 841y Jusoal €¢0d
4 PIN € ainjewiw| AGHS HS 0C 1$2.104 POOM}OS Sunjeww! 2€0d

VIN VIN VIN VIN VIN VIN umouxun Buipooyy Janeaq pjo 1€0d
4 PIN 4 aimep ZMIN MIN 0S }S310} pooMpaXiw sinjew 0€0d
4 PIIN 4 aimep ZMIN MIN 09 1$810} poompaxiw sinjew 620d
€ PIN-0}-ALEel 4 aimepn eyMIN MIN 0L }S810} poOMpaXIW Sinjew 820d
3 ajeT € ainjeww| LMIN M 0C }$810} poompaxiw sinjewiw! 120d
4 PIN VIN VIN LINMA NM umouxun dwems weals paal} POOMpaxIwW 920d
3 aje 4 ainmepn YHS HS 0S }$8.104 pooMmyos ainjew §20d
z olydepy VIN VIN LLOM oM umouyun dwems weal}s pasl} SNOISYUOD ¥20d
€ pIN-0}-Alie3 4 alne|y CLMIN MIN 0L paysantey Ajlelued ‘Jsa10) poompaxiw ainjew €20d
3 sjen 4 aimepn E€HS HS 0L }$310} poOMpaXIW ainjew 220d
4 PIN 4 ainmepn LINMA NM 0S dwems wealjs paal} POOMpaxiw 120d
4 PIN 4 aimepn dSHS HS 0S 1S9J0} pOOMYOS ainjew 020d
> Aueg > ainjeww| 9HI HI 8 }$210) poomp.ey ainjeww! 610d
3 sjeT 3 Umol9 plO [enusiod €HS HS 06 }$310} poOoMpaXIW ainjew 810d
€ PIN-0}-AlEe3 € ainjewiw| IMIN M 8 }S910) pooMpaXIW Sinyeww] /10d
3 sjeT 3 umou9 pio [enusiod SMIN MIN 08 }S310} pooMpaXIW ainjew 910d
> Apeg > ainjeww| 6HI HI [ }$210} poomp.ey ainjeww! 510d
€ Auez 4 aimepn 9HI HI o€ }$310} pooMpaXIW sinjew ¥710d
> Aueg > ainjeww| 6HI HI 8 1S210) POOMPSXILW SINjELW] €10d
4 PIN 4 aimepn ZMIN MIN 0€ }S310} pooMpaXiW sinjew 2iod
l ajeT l Umol9 plo [enusiod €HS HS 08 }S8.10) poOMPAXIW Binjew no Ajleied 110d
4 PIN l Ummol9 pIO [enusiod ZMIN MIN 08 }S810} pooMpaXiW ainjew 0L0d
4 PN € ainjeww| ZMIN MIN Sl 1$8J0} poompaxiw sinjewiw! 60d
4 PIN 4 aimepn SHS HS 09 1910} pOOM}OS ainjew 80d
4 PIIN l Umou9 pIO [erusiod ZMIN MIN 08 15810} poompaxiw sinjew 10d
4 PIN l Ummol9 pIO [enusiod SN N 08 dwems uiseq pasl} poompaxiw 90d
€ pIN-0}-Apes € ainjeww| LMIN MIN Sl 15810} poompaxiw sinjewiw! SOd
€ PIN-0}-AlEes Z aimepn LMIN MIN 09 }$310} poOMpaXIW ainjew ¥0d
3 Apeg z aimep 6HI HI 0¢ 15210} POOPaMXIW Sinjew €0d
€ Apez 4 aimepn 9HI HI 0¢ }saJ0j poomp.ey ainjew 20d
4 PIIN 4 aimepn ZMIN MIN oy 15810} poopamxiw ainjew 10d

u o_om“ouwo: S :o“www“_._w 2109g Aunjep Ayampepy 3sai104 (zzo2)LA dno. ._Ammuu”_vww 104 | pueig MMME:wm uonduasaq plald aisus

VSIS 3y} 10} eleq puels - g'g 9|qel



ziozaded

XSIX'GTE0VZOZ eIep PUelS 6SY0TY09T 2 19N0d xIpuaddy\g Asy\axeT Apues\iiodai jelp  yST\6Sy0TY09T\AIE\ TZT\AN0IS oM\ T oSS dd-€TZ0e\

saess ()

¢ Aue3 ¢ ainyewiw| egH| HI 0z poompJey JueISjojUl PadINiSIp ‘[euoissadons Ales 290d
¢ pIN-03-Alie] ¢ ainyewiw| %40 40 Sl uoljesausbal poompaxiw [euolssadons Apes ‘pjaly pjo jo abpa 190d
4 PIN 4 ainmepn ZMIN MIN 05 poompaxiw [euoisadons-piw 650d
4 PIN l Ummol9 plo [enusiod SHS HS 08 puejs aonuds pas ainjew 850d
> Apeg € Lainjeww| 8HI HI umoujun poompJey Juessjoju / sjde|y pay [euoisadons Apes 160d
4 Iydepa ‘piN-03-Ale [ Lainjeww| Zam am umouun dwems sidepy pay Bunok 950d
€ pIN-0}-Apes 4 aimepn LMIN MIN oy poompaxiw [euoisseoons piw §50d
3 sjeT 3 Umoi9 pIO [ehusiod LHS HS 00l 1910} POOMYOS ainjew #50d
4 PIIN 4 ainmepn CINMA N 0S 15810} poompaxiw ainjew €50d
VIN VIN 4 aimepn 24d 4d oy uoejueld poomyos ainjew 250d
4 PIN l Umou pIO [enusiod ZMIN MIN 08 15810} poompaxiw ainjew 150d
3 sjeT 3 Umou9 pIo [enusiod LMIN MIN 08 puejs poompaxiw ainjew 050d
4 PIIN 4 aimepn LINAA N 0L 15810} poompaxiw ainjew 6+0d
4 PIN 4 aimep LINAA N 09 }S310} pooMpaXiw sinjew 8¥0d
z biydeps ‘pip-oi-Ape VIN VIN ZaM am umoujun dwems weauys paas} shonpiosp q.¥0d
4 lydepa ‘pi|N-0}-Aped VIN VIN ZaAmM am umouyun dwems weal}s pass} shonpiosp e/y0d
l ajeT 4 ainmepn LMIN MIN 0. }$8.104 poompaxw ainjew 90d
VIN VIN VIN VIN VIN VIN umouxun sul| uoissiwsuesy S¥0d
l ojeT 4 aimepn BlLHL HL 0. }s8.04 snonpiosp alnjew y¥0d

1 aje > Leinjeww| ezHl HL umouyun }s210} poOoMpJey aJnjeww! £¥0d

l ojeT 4 ainmepn €HS HS 09 }$8.104 poOoM}os ainjew Zv0d
€ pPIN-0}-ALes € ainjewiw| LMIN MIN 0z }S310} pooMpaXIW sinjewiw! 1¥0d
4 PIIN 4 aimepn LINAA N 0L }sau0} uelledls PoOMpaXIW ainjew 0¥0d
u o_om.“ouwo: S :o_uMMwM“_._m 2109g Aunjep Ayampepy 3sai104 (zzo2)LA dno. ._Mu”_vwm 104 | pueig M”ME:wm uonduasaq plald aisus

VSIS 3y} 10} eleq puels - g'g 9|qel



€40 | abeg

XSIKGLE-E202 XUew BaABEPOLY09) TEd NG MPUBAVZ AskioNe ApUegiode e TS’ Jajuels 6
0 o Jo [o [o Jo_[o o [+ [s O G 0 o [o o o [o [o [o [o [o [o [o o 0 o Jo Jo [0 [o [o o [o [o [+ [o [o o [o Jo Jo [o [0 Jo [o [o Jo [o Jo [ [o [0 Jo-Jo [o [o Jo [o [0 wnpnu winungi
o [+ [0 [o [0 Jo o 0[50 |o GO G o o o o o o [F [° |c [& [0 |0 o 0 [0 [s0ofo [0 Jo o o Jo [* [0 |5 [so]- o [o o [o [0 Jo [o [0 [ s [o [ [o [0 Jo [ [0 [o [o [°o [0 Sistiepeueo ebns
o [0 [0 [0 [0 [0 [0 0 [z [0 o o |0 o [0 [o [o [0 [o [o [0 [0 [0 [0 [0 o o [0 [0 [0 [0 [0 [o [o [o [0 [0 [0 [0 [o [0 [o [0 [o [o [o [o [o [0 [ [0 [o [0 [0 [o [o [0 [o [0 [0 [o sueape|
uoipuepoooy
o [0 [0 [o [0 Jo_|o o [~ |0 o o [+ o [0 o o [o [o [0 [0 Jo [0 Jo |0 o 500 Jo o [0 Jo [o o Jo [0 Jo Jo [o Jo [o o [o [o [0 Jo [o [0 Jo o [0 [o [0 [0 Jo [o [0 Jo [o [0 [0 s0juouI0) BoRyds]
o [0 [0 [o [0 Jo [o o [ [0 I G ) o [0 [o [0 o [o [0 [0 [o [0 [o [o o 0 [0 Jor o [0 Jo [o o [o [0 [0 [o [0 o [o [o o [o [0 Jo [o [0 [o [o [0 [o [0 [0 Jo [o [0 [o [o [0 [o eqe eords]
0 Jo Jo Jo o o o o o o o fo o o o o o Jo [o [0 [0 [o [0 Jo [0 o 0 [0 Jo o [0 Jo o Jo Jo [0 Jo o [o Jo [o o fo [o [0 Jo [o [0 [o o o [o [0 [0 Jo [o o [o [+ [0 [0 BUBIggoq XJEs)
0 [0 [0 [o [0 Jo [o o [0 [o CI G ) o [0 [o [o o [o [0 o [o [o Jo [s0o [0 0 [0 [0 [o [0 Jo [o o [o [0 o [o [o o [o [o o [o [0 Jo [o [0 Jo [o o [o [0 o Jo [o [0 [o [o [0 [o iy 50y
o [0 [0 [o [o [0 [0 o [0 [ov [0 [0 [0 o o [o o [0 [o [o [0 [o [o [0 [0 g o 0o [0 Jo [o [0 [o [o [ [o o [o [o [o [0 Jo o [o jo o [o [o [ [o [o [0 [o [0 [o [o [0 [o [0 [0 [o wnopueiusoif)
uoipuepopoly|
o [0 [0 [o [o [0 [0 0 [0 [s€ [0 [0 [0 o [0 [o [o [0 [o [o [0 [o [o [0 [0 o o [0 o [o [0 [o [o o [o [o [0 [o [o [o [0 Jo [o [o [o o [o [o [o [o [o [o [o [0 [o [o [0 [o [o [0 [o osuepeued
uoipuapopoy|
o fo fo Jo o o o o o [o o fo o o [0 [o o [0 [o [0 [0 [o [0 [0 [0 g o [0 [0 [o o [0 o for o [o [0 [0 [o [0 [0 [o [0 [ [0 [0 [ [0 [0 [0 [o [¢ [o [0 [0 [s0 [0 [0 [sv [0 [0 | sowesdsuedsnung|
o [0 [0 [o [0 [0 [0 0 [0 [0 o o |0 o [0 [o [o [0 [o [0 [0 [o [0 [0 |+ o o [0 [0 [o [0 [0 [o [0 [o [ [0 [0 [o [0 [0 [o [o [ [ [0 [ [0 [0 [0 [o [0 [ [0 [0 [o [0 [0 [0 [0 [0 | sepomuensnndod|
0 Jo Jo Jo o o o o [0 |0 o o [+ o o o [0 o [o [0 [0 [o [s [0 [0 o 0 [0 Jo o [0 Jo [o Jo Jo [0 [0 o [sofo [o [o o [o [0 Jo [o [0 [ [o [o [ [c o o [ [o o [o o [o sngazs snud
0 [c [s [z [0 Jo [0 o [0 [o o [+ [+ 0 [or |5 [c [c |5 [c [s [s¢ [oc Joe [o o s [0 [0 [v [+ [s [ov [0 [s¢ [se [s [or [ov [sc Jor [oz [¢ [or [s+ Jor [s [oc Jor [0 [s [o [0 [0 o [o [so [st [0 |5 | suaqnI eadl|
z o o o Jo s+ [+ s o o o fo s o o o o Jo [o [0 [0 [o [0 Jo [0 o 0 [0 Jo o [0 Jo [o Jo Jo [0 Jo Jo [o Jo [o o fo [o [0 Jo [o [0 [o o o [0 [0 [s Jo [0 [0 [o [0 [0 [0 suBLEUI Bo|
0 [0 [0 [o [0 Jo [o o [0 [o CH G ) o [0 [o [o o [o [0 [o [o [0 o [e o s Jo [o [0 Jo [o [0 Joc o [0 [o [o [0 [0 [0 Jo [o [0 [0 [o [o Jo [0 [o [o [or [s Jor [0 [¢ [so o [0 [o [0 wonef eoord|
0 Jo Jo Jo o o o o o o o o [t o o o o Jo [o [o [0 [o [0 [0 [o o o [0 Jo o [0 Jz [o o Jo [0 Jo Jo [o Jo [o [o Jo [o [o Jo [o [0 Jo [o o [o [0 [0 Jo [o o [o [o Jo [0 eujoLe xue1
0 [0 [0 [o [o Jo [0 0 [0 [0 o o |v 0 [0 [o [o o [o [0 [o [o [o [0 [o o 0 [0 [0 o [0 [o [o o [o [o o [o [o o [o Jo [o [o [0 Jo Jo [o [0 [o o [0 [o [0 [s€ [o [0 [0 [o [0 [o wjousnbue eey|
oo [o [0 o [0 |0 S [v Jor [0 [0 [o o [0 [o [0 o [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 [o [o [0 [o [0 [0 Jo [0 [0 [o [0 [0 [o jelofien x|
g0 o Jo Jo o o o o o | G G o o o o Jo [o [0 [0 [o [0 [0 [0 o 0 [0 Jo o [0 Jo [0 Jo Jo [0 Joz Jo o Jo [o o Jo [o [0 Jo [o [0 [o o [0 [o [0 [0 |5 [o [0 [o [0 [0 [0 ejpucionu xaj|
o [0 [0 [o [o [0 [0 0 [0 [0 o o |0 o [0 [o o [0 [o [0 [0 [+ [0 [0 [0 o 0 [0 [0 [or [0 [o [o o [0 [o [0 [o [o [0 [0 [o o [o [o [0 [ [0 [0 [0 [o [0 [o [0 [0 [0 [0 [0 [0 [0 [0 |[ecuewsbunspouruer]
o [0 [0 [o o [0 [0 o [0 [ [0 [0 [0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 o o o o o o [o o o [o [v [0 [ [0 [0 [o [o [0 [o [o [o [o [0 [o [o [0 [© [o [0 [0 [0 [0 [0 [0 [0 | erwooeqeoessnies]
0 [0 [0 [o [0 Jo [o o [0 [o T o |0 o [0 [o [0 o [o [0 [0 [o [0 [o [o o S Jo [o [0 Jo [+ [0 [o [o [0 [o [0 [0 [0 [0 Jo [o [0 [0 [o [o Jo [0 [0 [o [0 [0 Jo [0 [0 Jo [0 [0 [o [0 eoypueib snbe|
o [0 [0 [o [0 [0 [0 o [0 [sv [0 [0 [0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 o o o [~ o o [ [o [0 [ [o o [o [o [o [0 [o o [o [o [0 [o [o ¢ [o o [0 [o [0 [o [o [0 [o [0 [0 o BjEnak(ed)
suydepaeureyo
0 [0 [0 [o [0 Jo [o o [0 [o 0 o [s2 o [o [0 [o [o [0 Jo [0 [0 [o [0 [+ o 0 [0 Jor o [0 Jo [o [s [o [0 [0 [o [0 [0 [o [o [0 [o [ov [0 [o [0 [o o [0 s+ [s¢ [0 Jo [s+ [0 [o [0 [0 [o ®joyndod einjeg|
0 Jo Jo Jo o o o o o o o o [z o o o o Jo [o [0 o [o [s [0 [0 o 0 [0 Jo o [0 Jo [0 [s+ o [0 [0 Jo [o [0 [o [o [o [o [ov Jo [o [0 [o o [0 [0 [0 [0 Jo [ozc [09 [0 [or [0 [o elojufded einjog
v o o [o o [o 0 [0 [0 o [s0 |0 o [0 [o [o [0 [o [sofo [o [o [0 [0 o 0 [0 [sofo [0 [o [o o [0 [s [0 [0 [e & [ [o [o [ [o [0 [z [0 [z o [o [s [° [oc o [0 [ [0 [ [F |¢ | ssuoweudere emeg|
0 Jo Jo Jo o o o o o o o fo o o o o o Jo [o o [o [v [0 [0 [0 o 0 [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o Jo [o [o o [o [0 Jo [o [0 [o o [0 [ [0 [0 Jo [o [0 [o [0 [0 [0 “ds Jetyousioury|
0 [0 [0 [o [o Jo [e oz [0z [0 CI G ) s [0 [o [0 [0 [o [0 [0 [o [0 Jo [0 o 0 [0 [+ [o [0 Jo [o [o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [o [0 [o [o [0 [o eueou snuyy|
o [0 Jo o [0 Jo_ o o [0 |0 CO G o o o o Jo [o [o [0 [o [0 [o [o o 0 [0 Jo o [0 Jo [o Jo Jo [0 Jo Jo [o Jo Jo [o Jo [o [0 Jo [o [0 [o o o [ [o [0 Jo [o [0 [o [o [0 |s eimaqoue snuly|
0 [0 [0 [o [s [0 [0 s [0 |s z o (¢ Jo Jo [o [z v [0 [0 o [so [z [v [s0 o st [0 Jor [z [0 |z [o [s [0 [ [0 [o [+ | |v [o [s0[o [or Jo [o [¢ Jo o [o for [z [0 [o [s [s+ [oz [ov [+ s wniqni 100y |
0 [0 [0 [o [0 Jo_[o o [0 [0 o [s0 |0 o [0 [o [0 o [o [0 [o [o [0 [o [0 o o [0 [0 [o [0 Jo [o o [+ [0 o Jo [o [0 Jo [o o Jo [0 [o [o [0 Jo Jo [0 [o [o [0 [0 [o [0 [0 [0 [0 [0 | wnouenssuedieov|

s [s_[or [s [0z Jo_|s z [0 |0 o o Joz__Jo |+ [s0 |z [so[r o [0 [0 Jor [0 |+ se 0 [0 |5 st [¢ Jor |5 oz oz o [0 oz Joc [sz |s s [0 o [0 J¢ e [ovr |5 s [+ [+ [o [ |°o [c [0 |5 [s Jos [o ouies/eq solqy| anus
0 [+ Jor [0 Joz Jo_[o o [z [0 o [+ o o [0 |5 [0 [0 [o [s+ [sz o [oz [s¢ [o o 0 [0 [0 [o [0 Jo [o [o st [s€ [0 [z [o [s |* [+ [0 [sc [0 st [o [0 [s [ov [0 [o [0 [0 Jo [o [0 [o [o [0 [o SISUapeUED EONSL
o [0 [0 [o o [0 [o o [0 |o o o |0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 g o [0 [0 [o [0 [s [o [0 [ [o [0 o [o [0 [o [o [o [ [o [0 [ [o [0 [0 [o [0 [o [0 [0 [0 [0 [s5 |0 [o [0 | eowendsuedsnung|
o [0 [0 [o [o [0 [0 o [0 [0 o o |0 o [0 [o [o [0 [o [0 [0 [o [0 [0 [0 B o [0 [0 [o [0 [o [0 [0 [0 [ [0 [o [o [0 [0 [o [o [ [0 [0 [ [0 [0 [0 [o [0 [ [0 [0 [o [0 [0 [0 [0 [0 | sepomuensnndod|
o o [0 [o [0 [0 [0 o [0 |0 o o |0 o o o v [0 [o [o [0 [o [0 [0 [0 o o [0 [0 s [0 [0 [o [0 [0 [0 [o [o [ [o [o [o [o [o [0 [o [o [¢ [0 [o [0 [o [0 [o [o [0 [ [0 [0 [o ‘BjepuopipueiD
snndog|
0 [0 [0 [o [0 Jo_[o o [0 | CH G o [0 [o [0 [o Jor [0 o [o [c [o [0 o 0 [0 [0 s [0 [o [o o [o [0 Joz o [o o |v+ [o [s [o [ov [o [+ [s+ [0 [o [0 [o [0 [0 Jo [0 [o [o [o [0 [o snqoss snuld]
0 oz [s for Jo o o o o o I G 0 [s€ o5 [ss [s2 [os [s€ [ov Joe [s+ [0 |o o Vo [s |er [oz |5z Jov [0 |5 |s¢ [oc_[sc |ov [ov [ov oz [oc Jov |or [o€ [ov o [s¢ Jov |s€ [0 Jo _[c [0 o _Jo [0 o |s v sueqni veald|
0 [0 [0 [o [0 Jo [0 o [0 [o CH G ) o [0 [o [o Jo [o [0 [0 [o [0 Jo s o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [o [0 [o [o [0 [o esoujsal snuig|
o€ [0 [0 [s [0 oz |s o [0 Jor_[o_[o_[o o o o o Jo [o [0 [0 [o [o [o [0 o 0 [0 Jo o [0 Jo [o Jo Jo [0 [0 Jo o Jo Jo o Jo [o [0 Jo [o [0 [o o [o [0 [0 [0 Jo [o o [o [o [0 [0 eueEW 89|
0 [0 [0 Jo [o Jo [o o [0 [o o o o 0 [0 [o o Jo [o [0 o [o [o Jo [s o z [0 [o [0 Jo Jo [0 Jo [o Jo Jo s [0 [0 [o Jo Jo [o [0 Jo [or Jo [o o Jo [o [0 Jo Jo [o Jo o o [o [ vone eoord|
o [0 Jo [o o [o [v o [0 [o I G oo [o [o o [o [0 [0 [o [0 Jo [0 o 0 [0 Jo o [0 [o [o o [o [0 [0 [o [0 Jo [o [o o [o [0 Jo [o [0 [o [o [0 [o [0 Joz o [o [0 [o [o [0 [o eujoLie xueT
o Jo [r Jo o o o o o o GO G o o o o o [o [0 [0 [o [0 [o [0 o 0 [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o o [o [o o [o [0 Jo [o [0 [ [o [0 [ [0 [0 Jo [o [o [o [o [o [0 euoliewe snuxel|
0 [0 [0 [o [0 Jo [0 o [0 [o E G ) 0 [0 [o [o [0 [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [0 [0 [o [o [0 [o eoypueb snbe|
0 [0 [0 o [0 Jo_Jo o [0 |0 GO G o [z o [0 o [o [0 o o [z o |e o o [0 Jo o Jo Jo o o Jo [o [+ Jo [o [0 [o [o o Jo [c Jo |z [0 [0 Jo [0 [o [oz [sc [s [0 [0 [0 o [o_[oz yoyndod Binmog
0 [0 [0 [o [0 [z [0 o [0 [o CH G ) o [0 [o [o [soo [0 [0 [o [c [o [o o o [0 Jo o [s [s [0 [0 [o [0 [0 [o [0 Jo st [or [s [o [ Jor Jor o Jo o Jo [o [0 [s o [0 [o Jos [0 [st [ov wiouAded einjog
o [z [s s |5 [0 o z [0 |o e Jor |0 o o [o o [0 [o [o [0 [o [o [ [0 o o [0 [0 [o |s+ for Joe Jo [s [oz [0 for |z |5 [¢ & [0 [o [0 [ [0 [0 [s& [t Jov [0 [0 [0 [0 [0 [0 [0 o [s+ |5 | ssuoweubere eimeg|
0 [0 [0 [o [0 Jo [0 o [0 [o CH G ) o [0 [o [o o [o [0 [0 [o [0 Jo [o o [s [0 [o [0 [o [o o “ds seryousiouty|
S ET N S S A os [0z |z o s o o Jor |5 [+ [5 [s [o+ [0z st s [s | oz Jse Jo Jo o fo Jor Jov wiigni 120y
0 [0 [0 Jo [o Jo [0 0 [0 [0 oz [oc |0 0 [0 [o [o o [o [+ o [o [o [o [o 0 [0 [0 [o [0 [0 [0 [0 | wnouenssuedieo|

0 [0z [sv [st [s+ oz |s¢ o [0 [o (I O 0 Joc Jor Jo Jo [s [+ [0 [o [c Jo | o Jo Jo fo o o Jc o eoules[eq saqY| 201

50d[esod ﬁﬂﬁﬁ \zodls |~ vzod|evod|vwod| Leod| wnuua_ﬂ@ﬂ_ﬁdﬂg a[rvod[vsod| zsod ﬂ-ﬁlﬁﬂ% 704 SweN sepads| SaAL

uoneyehan

SN |2 LA LIV [V [ N[ A | 200 Zam [ Zam| v iom | ezH L erHL [ duiews| ssiasHs|asHs| sks| sHs| vHs| eHs| ens| ens| ens| iHS[  zdd 6HI| 6HI]_eHI|sHiI| asHI] asHI| esHi| sHi| oHI[ sHI (LA) 2K uope1abap
oM
(amseiog [52004|  (HD (4d) |(d0)
(W) 352104 POOMPaXII 12M snonproaa jom | " v.ﬂﬂﬁﬁ: puepam (Hs) o0jwaH 2onuds Hﬂmﬂ ﬂ_u_on_ umowjun (M) 353104 poompaxin (H1) poompieH JueIajOlU| (94) dnoig 352104

VSIS 3U} 10} XILBIN J9A0D JUIDIDd UOHEIRBA - £°g 3lqeL



€140z abed

XSIKGLE-E202 XUew BaABEPOLY09)TEd NG MPUBAVZ AsHioNe T ApUegiode e TS’ Jejuels 6
0 Jo Jo Jo Jo o Jo o o Jo o o o o o Jo o o [s [o [0 [o Jov Jo_Jo o St Jos o JsoJo Jo o Jo Jo [sv [¢ Jo o [0 Jo o Jo Jo Jor Jo [o Joz Jo Jo Jo Jo o Jo Jor Jor [0 _Jo_Jo o [o£ | wnupnbe wnpuey]
0 [0 [0 [o [o Jo [o o [0 [o C G ) o [0 [o [o o [o [0 [0 [o [0 [o [o o 0 [0 Jo [o [0 Jo [o o [o [0 o [o [o o [o [o o [o [0 Jo [o [0 Jo [o o [o [0 [0 Jo [o [0 [o [ [0 [o xeduys eyueiod|
0 Jo Jo Jo o o o o o o s [so |0 o [c o o Jo [o [0 [0 [o [o [o [o o o o Jo o o Jo [o o Jo [o o [o [o [z |5 [o Jo o [+ Jo s+ [+ [o [o Jo [+ [0 [s¢ Jo [0 Jor Jo [0 [o_[ov ds wnyoumAiod|
o [0 [0 [o [o [0 [0 0 [0 [0 s o |0 o [0 [o o [0 [o [o [0 [0 [o [o [0 0 0 [0 [0 Jo [o [o [o [o [o [o o [o [o o [0 oo oo o oo o oo oo o oo o oo [0 sepioyansosoe|

winyansAjod|
0 Jo Jo Jo o o o o o o o o o o o o o o [o [o [0 Jo [o [o |+ o 0 [0 Jo o [0 Jo [o Jo Jo [0 Jo Jo [o Jo [o [o Jo [o [0 Jo [o [0 [o [o o [ [0 [0 Jo [o o [o [o Jo [0 sisuajesd eod|
z [0 [o [0 [0 [o [0 0 [0 [0 CENCENE 0 [or v [o oo [oz [& [0 [0 [os [s [0 o 0 [0 [0 [o o [st o [8 [ [0 [0 [¢ [oc [0 [or [ [o e [ [+ [0 [oc [0 |z [or [0 [0 o [0 [z [0 [0 [0 [0 [0 | mwevenos wnzomad|
o fo fo Jo ¢ o o o o [o o [0 o o o [o o [0 [o [o [o [o [o [0 [0 g o 0o [0 Jo [o [0 [o [o [ [o o [o [o [o [0 Jo o [o jo o [o [o [ [o [o [0 [o [0 [o [o [0 [o [0 [0 [o Sipoaulo9)
susjdobayd
0 [0 [0 [o [0 Jo [o o [0 [o CH G ) z [0 [o [o o [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 o [o [o o [o [o o [o [0 Jo [o [0 Jo [o o [o [0 [0 Jo [o [o [o [o [0 [o ejepbes euearsiod
o [0 Jo o [0 Jo o o [0 |0 O O oz o o o Jo [o [0 [0 [o [0 [0 [o o 0 [0 Jo o o Jo [o Jo Jo [0 Jo Jo [o Jo [o [o Jo [o [0 Jo [o [0 Jo [o o [o [0 [0 Jo [o o [o [o [0 [0 ejejound euedsiag|
0 [0 [0 [o [o Jo [0 o [s+ [0 o o |0 0 [0 [o o o [o [0 [o [o [o [o [o o 0 [0 [0 o [0 [o [o o [o [o o Jo [o o [0 Jo [o [o [0 Jo Jo [o o [o [o [o [o [o Jo [o [0 o [o o [o syiebr epunuso
0 [0+ [sv [s¢ [0 oz |or os [0 [ov [ [0 o Jo o [o o [o [o [0 [0 [ [& [0 [0 g o [0 [0 [0 [0 [¢ [0 [o [ [ [F [ [c [o [ [o [o [o [o [F [o [0 [z o [0 [o [0 [0 [o [o [0 [o [0 [0 [0 wnauioweuuro
winysepunwsQ
0 [0 [0 [o [s [0 [0 0 [0 [0 o o |0 o [0 [o o o [o [0 o [o [o [0 [o o 0 [0 [0 o [0 [o [o o [o [o o Jo [o o [o Jo o [o [0 Jo Jo [o o [o [o [o [o [0 Jo [o [0 o [o o [o SIGISUeS 26200
0 [0 [0 [o [0 Jo [o o [0 [o CH G ) o [0 [o [0 o [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [v [0 [o [o [0 [o [0 [0 Jo [0 [0 [o [o [0 [o ds ssop|
o fo fo Jo o o o o o [¢ o [0 o o [0 [o o [0 [o [o [0 [o [0 [0 [0 o o [0 [0 o [o [ [o [0 [ [o [0 [o [o [o [0 [o [o [o [o [0 [o [o [ [o [o [ [o [0 [o [o [0 [o [0 [0 [o ereyo]
wnuisyueep
o [0 [s [or [0 [0 [e 0 [0 [0 o |50 |0 0 [sofo o [0 [o [0 [0 [0 [¢ [0 [0 o o [0 [0 [+ [0 [0 [0 for [o [ov [0 [0 [s¥ [0 [0 [or [0 [o [0 [so o [+ [ [0 [0 [ [0 [0 [0 [o [+ [°o [0 [ [o suapeued
wnuwieyuelen
o [0 [0 [o [o [0 [0 0 [z [0 CENCENE o [0 [0 [o [0 [o [0 [0 [o [o [o [0 o 0 [0 [0 [o [o [0 [o [o [0 [o o [o [o o [o [o o [o oo o [0 [0 [0 o o [o o [0 [0 [0 [0 [0 [0 [0 | suseue eayoeuwst|
o [0 Jor [ [0 Jo_|e o [0 |0 O O o o o o Jo [o [o o [o [0 [o [o o o Jo Jo [+ o o o Jo Jo fsofo o Jo Jo Jo Je o o s Jo fo v e Jo Jo Jo e o o o Jo Jo Jo [ o sijeaioq efyoew;sA1|
0 [0 [0 [o [o Jo [0 0 [0 [0 o o |0 0 [0 [o [o o [o [0 [o [o [o [o [o o 0 [+ [0 o [0 [o [o o [o [o o [o [o o [0 Jo [o [o [0 [o Jo [o o [o [o [o [o [0 Jo [o [0 o [o o [o wjousnbue eey|
0 [0 [0 [st [0 [0 [o o [0 [o s ¢ |0 o [+ |5 [0 [or [s [ [s [z [0 [z [o o 0 [0 [0 o [s Jor [s+ [0 st [0 [0 [or [s [0 e [o Jor Jo [0 st [o [0 & [s [s [ [0 [r [o [0 [0 [o [0 [or [o ‘suauoduiy woudfH
o fo fo Jo o o o o o [o o [0 o o [0 [o o [0 [o [o [+ [0 [0 [0 [0 o o [0 o Jo [0 [o [o [0 [ [o [0 [ [o [0 [0 [o [v [o [o [0 [o [o [ [o [z [0 [0 [0 [o [o [0 [o [0 [0 [0 suepuoids
winuIoo0lH|
o [0 [0 [o [+ [0 [o o [0 [o CH G ) o9 [0 [o [0 [0 [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 [o [o [0 [o [0 [0 Jo [0 [0 [o [o [0 [o sisuadea suapedu|
0 s Jo Jo o o o o o o o fo o o o o o [o [o [0 [0 [o [0 [o [0 o 0 [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o Jo [o [o o [o [0 Jo [o [0 [ [o [0 [o [0 [0 Jo [o o [o [o [0 [0 eJeLs BLeAAID
0 [0 [0 [o [0 Jo [o o [0 [o C G ) z [0 [o [o o [o [0 [0 [o [0 Jo [o o 0 [0 [0 [o [0 Jo [o o [o [0 o [o [o o [o [o o [o [0 Jo [o [0 Jo [o o [o [0 [0 Jo [o [0 [o [o [0 [o Spueib euooR|9
o [0 [0 o [0 Jo_ o o [or |o C G o o o o Jo [o [0 [0 [o [0 [o [0 o o Jo fse Jo o o Jo Jo fo fo fo o Jo Jo fo Jo o o o Jo fo Jo o Jo Jo Jo Jo o Jo Jo Jo Jo Jo o o | sisuspeueoeusosio]
o [0 [0 [o [o [0 [0 0 [0 [0 o o |0 o o [o [o [0 [o [o [0 [0 [o [0 [0 o o [0 o [o [o [0 [o [o [o [o [o [ [o [o [0 Jo [o [o [o o [o [o [o [0 [o [o [0 [0 [0 [0 [o [o [0 [o suequinood|
epoynes
o [0 [0 o [0 Jo_ o o [0 |0 C G s [0 o o o [o [o o [o [o [o [0 o 0 [0 Jo o [0 Jo o Jo Jo [0 Jo Jo [o Jo [o o Jo [o [0 Jo [o [0 [o o o [o [0 [0 Jo [o o [o [o [0 [0 susnied wnye9
o [0 [0 Jo [o Jo [o o [s [0 O G ) o [0 [o o Jo [o [0 o [o [o Jo [o o 0 [0 Jo Jo [0 Jo [o o [o [o o Jo [o o [o Jo o [o [0 Jo Jo [o [o Jo o [o [o [0 Jo [o [o [o [o Jo [o einpes o3|
o Jos [0 [o [0 [0 [0 0 [0 |0 o o |0 o [0 [o o [0 [o [0 [0 [o [0 [0 [0 o o [0 [0 Jo [0 [o [o [o [ [o [0 [o [o [o [0 [o [o [o [o [o [o [o [o [0 o [o [o [0 [o [o [0 [o [0 [0 [0 winoyenAs
EEQ&:&E
o [0 [0 Jo [o Jo [o o [0 [o O G ) o [0 [o o Jo [o [0 [0 [o o [o Jos o 0 [0 Jo Jo [0 Jo [o o [o [o o Jo [o o [o Jo o Jo [0 Jo Jo [o [o Jo o [o [o o Jo Jo [o [o [o Jo [o asuanie wnasimb3|
o [so o [o [0 [0 [0 0 [0 |0 o o |0 o [0 [o o [0 [o [0 [0 [o [0 [0 [0 o o [0 [0 [o [0 [0 [o [o [ [o [0 [o [o [0 [0 [o [o [ [0 [0 [0 [0 [o [0 [o [0 [ [0 [0 [ [0 [0 [0 [0 [0 | eurogeseyswoedds]
o [0 [0 Jo [o Jo [o o [0 [o O G ) o o [o o Jo [o [0 o [o [o Jo [o o 0 [0 Jo Jo [0 Jo [o o [o [0 [s [o [o Jo [o Jo o [o [0 Jo Jo [o [o Jo o [o [o [0 Jo Jo [o [o [o Jo [o suoder eovydz
o [0 [0 [o [o [0 [0 o [0 |0 T |50 |0 o [0 [o [o [0 [o [0 [0 [o [0 [0 [0 o o [0 [0 [o [0 [o [o [0 [ [sofo [o [o [0 [0 [o [o [ [0 [0 [0 [0 [0 [0 [o [0 [o [0 [0 [0 [0 [0 [0 [0 [0 |eweuseussuadokq]
0 [z [0 [o [o Jo [o o [0 [o O G ) o o [o o Jo [o [0 o [o [o Jo [o o 0 [0 Jo Jo [0 Jo [o o [o [o o [o [o o [o Jo o [o [0 Jo Jo [o [o Jo o [o [o o Jo Jo [o [o [o Jo [o jejsuo suejdodiq|
o [0 [0 [0 [0 [0 [0 Vo o o o |0 o [0 [o [o [0 [o [o [0 [o [0 [o [0 o 0 [0 [0 [0 o [0 [o [o [ [o [0 [0 [o Jo [o Jo [o [o [o [0 [o [o [o [0 [o [o [o [0 [o [o |5 [ [ [0 [+ eiejequin|
euabuyieog
o [0 [0 Jo [o Jo [o o [0 [o O G ) o o [o o Jo [o [0 o [o [o Jo [o o 0 [0 Jo Jo [0 Jo [o o [o [o o Jo [o o [o Jo o [o [0 Jo Jo [o [o Jo o [o [s [0 Jo Jor [& [o [st [0 [o ero0ju0) epielg]
0 [0 [0 [o [0 Jo_[o o [0 [0 [ O o [5 |+ [0 o |[v [sofc |5 [c [o [0 o 0 [0 [0 o [s [o [s [0 Jor [ o [o [s [0 Je [o [s |e [0 [s |5 [0 [ [o [s [0 [0 [s Jo [0 [0 [o [o [z [o ds wnesoq|
o [0 [0 [o [0 [0 [0 o [0 |0 o o |0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 g oc [0 [0 Jo [0 [0 [o [0 [ [o [0 [ [o [o [0 [o [0 [o [o [o [o [o [¢ [o [o [0 [o [0 [o [o [0 [°o [ [° [o einqopgound|
eyporjsuueg|
0 [0 [0 [o [0 Jo [0 o [0 [0 o o o o [0 [o [0 o [o [0 [0 [o [0 [o [0 o s [0 [0 [o [0 Jo [o o [o [0 o Jo [o Jo [o [o o [o [0 Jo [o [0 Jo [o [0 Jo [o [0 Jo [& [0 [o [o [0 |5 ejeoids ejuoyued|
o [0 [0 o [0 Jo_ o o [0 |0 I G o o o o o [o [0 [0 [o [0 [o [0 o oz [+ Jo o [0 Jo [0 Jo Jo [0 [0 Jo [o Jo [o [o [o [o [0 Jo [o [0 [ [o [0 [ [0 [0 Jo [o [o [o [o [ [0 SiSUepBULD SNUI0D
0 [0 [0 [o [0 Jo [0 o [0 [o C G ) 0 [0 [o [o [soo [0 [0 [o [0 [0 [o o 0 [0 [0 [o [0 Jo [o o [o [0 o Jo [+ o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [0 [0 [o [o [0 [o sijeaioq eluojuio)
o [0 [0 [o [o [0 [0 o [0 |o o o |0 o [0 [o o [0 [o [o [0 [o [o [0 [0 g o o fo o Jo [o Jo o [o o [0 [o [o [0 [o [o [o [o [o [o [o [o [o [o [0 [o [o [0 [o [o [0 [0 [o [0 eugoep|
epunwsojelo
0 [0 [0 [o [0 Jo [0 o [0 [0 o o o 0 [+ o [0 [0 [o [0 [o [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 o Jo [o o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [o [0 [o [o [0 [o “ds eluopsIo)
0 Jo Jo Jo fo Jo b o o o o fo o o o o o Jo [o [0 [0 [o [0 Jo [0 o 0 [0 Jo o [0 Jo o Jo Jo [0 Jo Jo [o Jo Jo o Jo [o [0 Jo [o [0 Jo o [o [0 [0 [0 Jo [o o [o [o [0 [0 euuasd xoie9
0 [0 [0 Jo [o Jo [o 0 [ov [sz [0 [0 [o o [0 [o o Jo [o [0 o [o [o Jo [o o 0 [0 [0 Jo [0 Jo [o o [o [o o Jo [o Jo [o Jo o Jo [0 Jo Jo [o [o Jo o [o [o [0 Jo [o [o [o [o Jo [o eJouls xele)
o [0 [0 [o [0 Jo [0 o [0 [o L o |o o o [o [o [0 [o [0 [0 [o [0 [o [0 o 0 [0 Jo o [0 [o [o o [o [0 [0 [o [o Jo [o [o Jo [o [0 Jo [o [0 [0 [o [0 [0 [0 [0 Jo [o [s0 o [o [0 [o ds xaiED)|
o fo fo Jo o o o o o [o T v |0 o [0 [o o [0 [o [0 [0 [o [0 [0 [0 g o [0 [0 [o o [o [o [0 [ [0 [0 [ [o [0 [0 [o [o [o [o [0 [o [0 [¢ [o [0 [ov [v [0 [ [o [0 [0 [0 [0 [0 | eesbue-oerouxers
o [0 [0 [o [0 Jo [0 s [ [0 I G o [0 [o [o [0 [o [0 [o [o [0 [o [0 o 0 [0 Jo o [0 [o [o o [o [0 [0 [o [o Jo [o [o Jo [o [0 Jo [o [0 [o [o [0 [o [0 [0 Jo [o [0 [o [o [0 [o BuBXNEYOIU X2IED
o [0 [0 o [0 Jo_ o o [0 |0 o [s0 |0 o o o o o [o [0 [0 [o [0 [o [0 K 0 [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o Jo [o [o o [o [0 Jo [o [0 [ [o [0 [ [0 [0 Jo [o [o [o [o [o [0 sigop xeieo
0 [0 [0 [o [0 Jo [0 o [0 [o o [0 o 0 [0 [o [o [0 [o [0 [0 [o [0 [o [o o 0 [0 [0 [o [0 Jo [o o [o [0 [0 [o [o o [o [o o [o [0 Jo [o [0 Jo [o [0 [o [0 [0 Jo [0 [0 [o [0 [s0 o ejeiole Xaie
o [0 [0 [o [0 [0 [0 oz [0z |o o o |0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 g o [0 [s o [o [ [o [0 [ [0 [0 [o [o [o [ [o [0 [o [o [0 [o [o [¢ [o [o [0 [o [0 [o [o [0 [ [0 [0 [0 SisuepeuL)
syoibieuseien
0 [0 [0 [ [0 Jo [0 o [0 [o o [0 o I G X GO 2 N G i A O ET ) o 0 [0 [0 [0 [c Jo [or [0 [o [s [0 [or [ [z s+ [s st [s¢ [0 Joz [o [0 o o [s+ [0 [0 [0 Jo [o [0 [o [o [0 [o ejeqolu) eluezzeg|
0 [0 [0 o [0 Jo_Jo o [0 |0 GO G o o o o Jo [o [0 [0 [o [0 [0 |e o 0 [0 Jo o [0 Jo o Jo Jo [0 Jo o [o Jo [o o fo [o [0 Jo [o [0 [o o [o [0 [0 [0 Jo [o [0 [o [o [0 [0 suejideo spsaiby
o [v [z [r [0 |z [ o [0 [o CH G ) o [0 [o [o o [o [0 [0 [o [0 Jo [o 50 0 [0 [0 [z [sofo [o o [o [0 o [o [o o [o [+ o [o [0 Jo [o [0 Jo [o [0 [z [0 [0 Jo [o [o [o [+ [0 [o syneapnu eyery|
o [0 Jo o [0 Jo o o [0 |0 O O o o o o Jo [o [o [0 [o [0 [o [o o o [0 Jo o [0 Jo [o Jo Jo [0 Jo Jo [o Jo Jo [o Jo [o [0 Jo [o [0 Jo [o o [o [0 [0 Jo [o [o [v [o o [o wiigni 120y
o [0 [0 [o [o [0 [0 0 [0 [0 CENCENE o [0 [o o [0 [o [0 [0 [0 [o [o [0 o 0 [0 [0 |z [0 [o [o [o [0 [o o [ [o o [0 oo oo o oo o oo o oo o oo o [o o [0 Couos/eq saiqy| UONEIRBaA
punois
92d| ﬁﬁﬂﬁﬁxuu 3 ¥20d|ev0d|rvod|  260d[oe0d|ze0d|020d 850 80d[s2Od[e¥OdezOd[81Od [L1Od[vsOd[  250d £0d|250d[8€Dd [r£0d [e90: 20d| swep saidads| adAL
uoneyehan
SWAM[ZINM| LA LN LN | LM [ N[ ZaM | ZaM [2am]|LEoM [ ezHL[eLHL| duiems| ss1[asHs|asHs| shs| sHs| #Hs| ens| eHs| eHs| ens| IHS|  zdd| 6HI| 6HI]_eHI|sHiI| asHI] asHI| esHi| sHi| oHI[ sHI (LA) 2K uope1abap
oM
(amseiog [52004|  (HD (4d) |(d0)
(W) 352103 POOMP3XII J2M snonpioaa jom | " v.ﬂﬂﬁﬁ: puepam (Hs) o0jwaH 2onuds Hﬂmﬂ ﬂ_u_on_ umowjun (M) 353104 poompaxin (H1) poompieH JueIajOIU| (94) dnoig 3s2104

VSIS 3U} 10} XILBIN J9A0D JUIDIDd UOHEIRBA - £°g 3lqeL



€40 ¢ abeg
XSIKGLE-E202 XUew BaATBCPOLY09)TEd NG MPUBIVZ AsHioNe T ApUegiode e S’ Jajuels 6
0 Jo Jo Jo o o Jo G G G o o _]o O o o P 0P o o0 o o o [ 0 O [0 Jo o [0 [o [0 o [o [0 [0 [o [o [0 [0 [o [°o [0 [0 [0 [o [0 o [o o o [0 [0 o o 0o [ o [0 [o 899810 BIOA
0 Jo [0 [o o o |o o o |o o o o o Jo Jo fo Jo o o o Jo Jo [o [o 50 o Jo Jo fo Jo o o Jo Jo Jo fo o Jo Jo fo Jo o o Jo Jo Jo o o Jo Jo fo [o o o Jo Jo [0 [o o [v SIEUIOIO BafUaION
o fo fo Jo Jo o o o o [o o [0 o o v Jo fo Jo o o o fo fo Jo o o o [0 [0 o [0 [0 [o [0 [ [0 [0 [o [o [o [0 [o [0 [o [o [0 [o [o [¢ [o [0 [0 [& [0 [ov o o [o o [0 [o seprojiAul
wnyuoen
o [o [0 [0 [o [o [o o [o |o o [0 |0 o o [o [0 o o [o [o [0 [0 [0 [o o o [0 [0 [0 o o [o [o [0 [0 o [o [o [o [0 o Jo [o [o [0 [0 o [o [o [o [0 [0 o s [o [0 [0 [0 [o [0 wnyjoysnbue|
wnpuooep
0 Jo Jo Jo o o o o o o o fo o o o o o Jo [o [0 [0 [o [0 Jo s o 0 [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o [0 [o [o o [o [0 Jo [o [0 [ [o [0 [ [0 [0 Jo [o [o [o [o [ [o erepie) obeyssnL
o€ [0 [0 [0 |5 |[s& |oe z o |o o [0 o o o [o [0 o o [o [o [0 [0 [0 [o o sc [0 for [0 o € [o [0 [0 [0 o [o [o foz [o [s o o [0 [s [0 [0 [ [0 [0 [0 [0 [sv [0 [0 foz [0 [0 [o [o sisusoeiogency
suejdAjey L
o [0 [0 [o [0 [0 [0 o [0 |o o o |0 o [0 [o o [0 [o [o [0 [o [0 [0 [0 o o [0 [0 Jo [0 [ [o [0 [ [o o [o [o [ [o [o [0 [o [o [o [o [o [ [o [0 [ [0 [0 [o [o [so[ [o [0 [0 wnioyorel|
winyouyofyduihs,
06 |0 Joe [z [oe [or |or o Jo Jor o o Jor Jo fo o o Jo fo Jo o o s Jo o o o Jo Jo Jo o o o Jo Jo fo Jo o Jo Jo Jo Jo o o o Jo Jo Jo o Jo Jo Jo Jo o o Jo Jo Jo fo o [o ‘ds wnubeyds|
0 Jo Jo Jo o o o o Jor Jo o fo s o o o o o [o [0 [0 [o [0 [o [0 o 0 [0 oz Jo [0 Jc [0 o [o [0 [0 Jo [o [0 [o [o o [o [0 Jo [o [0 [ [o [0 [ [0 [0 Jo [o [or v [& [° [o ‘es0bni obepyos
0 Jo [0 [o o o |o o o |o o o o o Jo Jo fo Jo o o o Jo Jo [o [o o o Jo Jo o Jo v o Je¢ Jo fo [o o Jo Jo Jo Jo o o o Jo Jo o o Jo Jo fo [+ [o [o Joc o Jo [0 [o [o &iniagnd obepjos
o fo fo Jo o o o o o [o o fo o o Jo fo fo Jo Jo o o fo fo Jo Je o o [0 [0 o o [o [o [0 [ [0 [0 [ [o [0 [ Jo [0 [o [0 [0 [o [0 [¢ [o [0 [o [o [0 [0 [o [0 [0 [0 [0 [0 | swsuepeueoobepios
0 Jo [0 [o o o |o o o |o o fo oo Jo Jo Jo o o o Jo Jo Jo o o |o o o Jo Jo fo Jo o o Jo Jo fo fo o Jo Jo Jo Jo o o Jo Jo [o o o Jo Jo fo Jo o o Jo Jo [0 [o o [o smjouppage sndijos
0 Jo Jo Jo o o o o o o o Jo o o Jo Jo Jo Jo o o Jo Jo fo fo o o s [0 Jo o [0 Jo [o o Jo [0 [0 Jo [o Jo [o [o fo [o [0 Jo [o [0 [o o [0 [o [0 [0 Jo [o [0 [o [0 [0 [o “ds snqny|
0 Jo Jo [o o o |o o o |o o o o o Jo Jo fo Jo o o Jo Jo Jo [o Jo o o Jo Jo [o Jo o Jo Jo Jo fo fo o Jo Jo Jo Jo o o Jo Jo Jo o o Jo Jo fo Jo o o Jo Jo Jo [r [o [o sneep! snqny
2 o Jo Jo Jo Jo o o o o o fo oo Jo Jo Jo o o o Jo Jo fo o o o o o Jo Joe fo o o Jo Jo fo fo o o Jo Jo Jo Jo o o o Jo fo fo o Jo Jo Jo Jo fo o o Jo Jo Jo o o snpidsyy snany
o Jo [0 [0 [o Jo Jo o o |o o [0 |o o Jo Jo Jo Jo [o Jo Jo Jo Jo Jo Jo o o Jo Jo [0 o o Jo Jo Jo Jo o Jo Jo Jo Jo o Jo Jo Jo Jo Jo o Jo Jo Jo o o o Jo Jo Jo Jo [+ [o [0 sisuopeueo sngn| yoneyabon
o Jo [0 Jo JsoJo o o o Jo o o o o Jo Jo Jo Jo o Jo Jo Jo Jo fo Jo o 0 Jo Jo fo JoJo Jo Jo Jo Jo fo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo fo Jo Jo Jo Jo Jo Jo Jo Jo Jo suodel sninounuey|  punoig
92d| ﬁﬁﬂﬁﬁxuu 3 ¥20d|€v0d(v¥0d| 2894 [oEdd(2E0d ﬁuuTum mou_muuumﬁmmuum_ d[110d[rs0d| 250 d[svod|[eedd 150d! ﬂﬁﬁﬁ 10d[010d| 69d| 20d| £0d|250d[8€Dd [r£0d [e90: 20d| swep saidads| adAL
uonelabap
eWM[zNm[Lam]unm | iwm | im[Lam| |zam|zam[ 11om[ezHi[eiHL| dwems| ssifasHs|asHs] sHs]| sHs| vHs| ens| eHs] ens| ens| 1Hs|  zdd] vdo] N viN] VN 6HI[_eHI| eHI| eHi] asHi] asHi[ eoki| oHi| sHI| sHI (LA) 3dAL uopessban
oM
(amseiog [52004|  (HD (4d) |(d0)
(W) 352103 POOMP3XII J2M snonproaq jo | M%) | POOMPIEH | puenam (Hs) o0jwaH 2onuds ¥s3104 [pIaid umowjun (M) 353104 poompaxin (H1) poompieH JueIajOIU| (94) dnoig 3s2104
oD | Juessor paeld | plo
12M

VSIS 3U} 10} XILBIN J9A0D JUIDIDd UOHEIRBA - £°g 3lqeL



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

APPENDIX C
Wildlife Observations



Table C.1 Incidental Wildlife Observations Recorded During Field Programs

Scientific Name Common Name SARA’ COSEWIC? NS ESA: AC CDC+
Birds
Corvus brachyrhynchos American Crow - - - S5
Spinus tristis IAmerican Goldfinch - - - S5
Setophaga ruticilla American Redstart - - - S5B
Turdus migratorius lAmerican Robin - - - S5B, S3N
Scolopax minor IAmerican Woodcock - - - S5B
Haliaeetus leucocephalus  [Bald Eagle - NAR - S5
Mniotilta varia Black-and-White Warbler - - - S5B
Setophaga fusca Blackburnian Warbler - - - S4B, S5M
Poecile atricapillus Black-capped Chickadee - - - S5
Setophaga virens Black-throated Green Warbler - - - SNA
Cyanocitta cristata Blue Jay - - - S5
Buteo platypterus Broad-winged Hawk - - - S5B
Certhia americana Brown Creeper - - - S5
Branta canadensis Canada Goose - - - SUB, S4N, S5M
Perisoreus canadensis Canada Jay - - - S3
Bombycilla cedrorum Cedar Waxwing - - - S5B
Setophaga pensylvanica Chestnut-sided Warbler - - - S5B
Chordeiles minor Common Nighthawk* TH SC TH S3B
Corvus corax Common Raven - - - S5
Geothlypis trichas (Common Yellowthroat - - - S5B
Junco hyemalis Dark-eyed Junco - - - S4S5
Regulus satrapa Golden-crowned Kinglet - - - S5
Dumetella carolinensis Grey Catbird - - - S4B
Dryobates villosus Hairy Woodpecker - - - S5
Catharus guttatus Hermit Thrush - - - S5B
Setophaga magnolia Magnolia Warbler - - - S5B
[Zenaida macroura Mourning Dove - - - S5
Leiothlypis ruficapilla Nashville Warbler - - - S4B, S5M
Colaptes auratus Northern Flicker - - - S5B
Setophaga americana Northern Parula - - - S5B
Seiurus aurocapilla Ovenbird - - - S5B
Setophaga palmarum Palm Warbler - - - S5B
Spinus pinus Pine Siskin - - - S3
Haemorhous purpureus Purple Finch - - - S4S5B, S3S4N, S5M
Sifta canadensis Red-breasted Nuthatch - - - S485
Vireo olivaceus Red-eyed Vireo - - - S5B
Buteo jamaicensis Red-tailed Hawk - NAR - S5
@ Stantec

\\ca0213-ppfss01\work_group\1214\active\160410459\LSA_draft_report\Appendix C\tbl_c1_160410459_observed_wildlife_20240315.docx




Table C.1 Incidental Wildlife Observations Recorded During Field Programs

Scientific Name Common Name SARA’ COSEWIC? NS ESA: AC CDC+
lAgelaius phoeniceus Red-winged Blackbird - - - S4B
IMelospiza melodia Song Sparrow - - - S5B
Melospiza georgiana Swamp Sparrow - - - S5B
[Zonotrichia albicollis \White-throated Sparrow - - - S4S5B, S5M
Troglodytes hiemalis \Winter Wren - - - S5B
Setophaga petechia Yellow Warbler - - - S5B
Sphyrapicus varius Y ellow-bellied Sapsucker - - - S5B
Setophaga coronata Y ellow-rumped Warbler - - - S5B
Mammals
Lynx rufus Bobcat - - - S5
Tamias striatus Eastern Chipmunk - - - S5
Canis latrans Eastern Coyote - - - S5
Erethizon dorsata North American Porcupine - - - S5
Procyon lotor Northern Raccoon - - - S5
Lepus americanus Snowshoe Hare - - - S5
Odocoileus virginianus \White-tailed Deer - - - S5
Amphibians
Lithobates catesbeianus /American Bullfrog - - - S5
lAnaxyrus americanus lAmerican Toad - - - S5
Lithobates clamitans Green Frog - - - S5
lAmbystoma maculatum Spotted Salamander - - - S5
Reptiles
Thamnophis sirtalis Common Gartersnake - - - S5
Chelydra serpentina Snapping Turtle* SC SC VU S3
Notes:

" Indicates the species is considered a SAR; all others are SOCC.
" Species at risk in Canada listed under Schedule 1 the federal Species at Risk Act as Endangered (EN), Threatened (TH), or Special Concern (SC) (Government
of Canada 2023).
 Species of conservation concern in Canada assessed by COSEWIC as Endangered (EN), Threatened (TH), Vulnerable (VU), or Special Concern (SC); not at
risk species = NAR, Data Deficient = DD (Government of Canada 2023).
Species at risk in Nova Scotia listed under the provincial Endangered Species Act (NS) as Endangered (EN), Threatened (TH), Vulnerable (VU), or Special
Concern (SC; Government of Nova Scotia 2023).
' Species ranked as Critically Imperiled (S1), Imperiled (S2), or Vulnerable (S3) by the Atlantic Canada Conservation Data Centre (AC CDC 2023) and recorded
within 5 km of the Project by desktop data source, where:
S1: Critically Imperiled — Critically imperiled in the province because of extreme rarity (often 5 or fewer occurrences). May be especially vulnerable to
extirpation.
S2: Imperiled — Imperiled in the province because of rarity due to very restricted range, very few populations (6 to 20 occurrences or few remaining individuals).
May be vulnerable to extirpation due to rarity or other factors.
S3: Vulnerable — Vulnerable in the province due to a restricted range, relatively few populations (often 80 or fewer).
S4: Apparently Secure — Uncommon but not rare; some cause for long-term concern due to declines or other factors (80+ occurrences).
S5: Secure — Common, widespread, and abundant in the province.
S#S#: A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or community.
SH: Possibly Extirpated (Historical) — Species or community occurred historically in the province, and there is some possibility that it may be rediscovered. Its
presence may not have been verified in the past 20-40 years. A species or community could become SH without such a 20-40 year delay if the only known
occurrences in a province were destroyed or if it had been extensively and unsuccessfully looked for. The SH rank is reserved for species or communities for
which some effort has been made to relocate occurrences, rather than simply using this status for all elements not known from verified extant occurrences.
SU: Unrankable — Currently unrankable due to lack of information or due to substantially conflicting information about status or trends.

@ Stantec

\\ca0213-ppfss01\work_group\1214\active\160410459\LSA_draft_report\Appendix C\tbl_c1_160410459_observed_wildlife_20240315.docx



HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

APPENDIX D
ARIA Report



@ Stantec

HRM Serviced Communities
Background Study: Sandy Lake
Archaeological Resource Impact
Assessment, Halifax Regional
Municipality, NS (2023)

HRP #A2023NS154

Final Report

April 11, 2024

Submitted to:

Nova Scotia Department of
Communities, Culture, Tourism &
Heritage

1741 Brunswick Street 3 Floor
PO Box 456, STN Central
Halifax, NS B3J 2R5

Prepared for:

Halifax Regional Municipality

5251 Duke Street, 3rd floor, Suite 300,
Duke Tower

Halifax, NS B3J 1P3

Prepared by:

Stantec Consulting Ltd.
102-40 Highfield Park Drive
Dartmouth, NS B3A 0A3

File: 160410459



HRM SERVICED COMMUNITIES BACKGROUND STUDY: SANDY LAKE ARCHAEOLOGICAL
RESOURCE IMPACT ASSESSMENT, HALIFAX REGIONAL MUNICPILITY, NS (2023)
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1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by Halifax Regional Municipality (HRM) to conduct an
Archaeological Resource Impact Assessment (ARIA), for the HRM Future Serviced Communities
Background Study; Sandy Lake Study Area, located in Bedford, Nova Scotia (the Project). An ARIA is
required to determine if there are heritage resources that may be affected by future ground disturbance in
relation to housing and transportation developments. HRM has retained Stantec to carry out an ARIA as
part of the background study for environmental, land-use suitability, transportation, and infrastructure for
the Sandy Lake study area in Bedford, Nova Scotia (Appendix A, Figure 1).

HRM is planning to expand housing development approvals in the Sandy Lake Development Area to
accelerate the provision of land for new housing. As part of the land-use suitability analysis, an ARIA
must be completed to assess the potential for archaeological resources, including Mi’kmaw and African
Nova Scotian communities to be affected by the Project. The ARIA consisted of background research,
and a field-based archaeological survey (walkover). All work was completed in compliance with Nova
Scotia’s Archaeological Resource Impact Assessment (Category C) Guidelines (2014) as well as the
Special Places Protection Act (Chapter 438 of the Revised Statutes, 1989).

The ARIA was conducted under Heritage Research Permit (HRP) No. A2023NS154 issued to Jonathan
Kyte of Stantec. The fieldwork for the walkover component of the ARIA was conducted by Jonathan Kyte,
MA, and Chase McLean, MA., on September 21, 2023.

2.0 PROJECT DEVELOPMENT AREA

For the purposes of this report, the Project development area (PDA) is the area may be affected by the
potential housing development and that was the subject of the ARIA. This area mainly consists of
undeveloped lands to the east and south side of Sandy Lake in Bedford Regional Municipality, Nova
Scotia. HRM initiated the background study to establish the appropriate portion of the PDA that are
suitable for new housing development and future community planning work. The total size of the PDA is
approximately 400 ha. The PDA is identified with the red outline in Figure 1 (Appendix A).

The Sandy Lake Expansion Area was previously assessed by CRM Group Ltd., (CRM) in 2008 and again
in 2022. CRM identified areas of elevated archaeological potential to be avoided by future development.
No further archaeological mitigation was recommended by CRM for the remaining areas assessed having
low archaeological potential during the 2008 and 2022 ARIAs (CRM 2022). If the areas of avoidance
identified by CRM are to be impacted by future development additional mitigation may be required (CRM
2022). Two properties that formed part of the Sandy Lake Expansion Area were not assessed during the
2008 and 2022 ARIAs, and it is these properties that were the subject of the ARIA conducted by Stantec
in 2023. These properties are located between Giles Drive (Giles Drive Developments) and Sandy Lake
and is the focus of the background and walkover survey for the PDA (Figure 2a and 2b, Appendix A).
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3.0 METHODOLOGY

3.1 BACKGROUD RESEARCH

Desktop historical background research was conducted for the Project using digital and archival
information available from various government and non-government sources including published,
unpublished, and on-line historical and environmental records. The scope of work for the desktop
historical background research included, but was not limited to, the sources of information list below to
gather information on general and specific history, including the Pre-Contact and Historic Periods, and
known archaeological resources within the Study Area, to determine the potential for archaeological
resources to be within the PDA:

¢ Review of relevant Maritime Archaeological Resource Inventory (MARI) forms for information relating
to recorded archaeological sites within a 1 km radius of the PDA

¢ Review of previous archaeological investigations conducted within or near the PDA through
consultations with Special Places Coordinator from the Nova Scotia Department of Communities,
Culture, Tourism, and Heritage (NSCCTH)

¢ Review of historical maps and aerial photographs, maps, published sources, and historical and
archival records of the PDA and adjoining properties to gain information on historical land use

¢ Areview of the Canadian Register of Historic Places (CRHP)

e Engagement with the Kwilmu’kw Maw-klusuagn Negotiation Office’s Archaeological Research
Division (KMKNO’s ARD) to gather information pertaining to traditional or historical use of the PDA

¢ Review of LIDAR and base mapping of the subject property to identify environmental and
physiographic features such as topography and historic water margins that would influence human
settlement and resource exploitation patterns

¢ Knowledge of the Stantec Archaeology Team

e Consultations with local historical experts, and archaeologist, as applicable

The results of the historical background research were used to identify leading archaeological and
environmental indicators for the potential presence of archaeological resources within the PDA. The
results of the research are presented in the sections that follow.

3.2 ARCHAEOLOGICAL WALKOVER

Stantec conducted the walkover of the PDA, to identify, visually inspect, and document previously
unknown heritage resources, and identify areas of elevated archaeological potential. The walkover was
completed via transects through the subject property to assess ground and topographical conditions. The
findings of the walkover were documented, taking into consideration the results of the desktop historical
background study, and following the Provincial Guidelines (Category C, 2014) as well as the experience,
knowledge and professional judgement of the Stantec Archaeology Team. Assessment notes were taken
as reference points during the walkover for discussion and recorded into Field maps mobile phone
application and labeled with the initials of the archaeologist and number of the assessment note (e.g.,
JRK-ARCH-###).”” Where areas of elevated archaeological potential were identified, these locations were
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delineated using a mobile mapping device and labeled as polygons, with the initials of the archaeologist,
“POLY”, and the number of the polygon (e.g., “Polygon XXX-POLY-###"). During the walkover, and
surface-visible cultural features were noted and recorded as appropriate. These locations were recorded
and labeled as archaeological assessment notes, or as “historically significant features,” and labelled.
“XXX-HSF-###").

Field data were collected using a mobile phone device running field maps, a data collection and field

mapping software developed by ESRI. Digital field maps were generated for the Project that combine
relevant environmental and project data in GIS-based layers. A digital copy of all data collected in the
field is provided in the Project Site Plan and with this report (Figure 2, Appendix A)

4.0 BACKGROUND RESEARCH RESULTS

This section details the results of the historical background research gathered on the geology, environment,
and cultural and historical background review of the PDA and broader area around the PDA (Study Area).

4.1 THE NATURAL ENVIRONMENT

The Study Area is within the Quartzite Barrens Theme Region (Theme Region 413). “The mantle of
quartzite till ranges in thickness from 1 — 10 m in this Unit but averages less than 3 m. There are several
areas of exposed rock where till has been scraped off by the glacial ice” (Davis & Brown 1996:56). The
bedrock-dominated topography of these extensive barrens within this region is described as “ridge-
swamp-swale.” Where greater thickness of glacial till has accumulated, drumlins and drumlinoid till
features are found (Davis & Brown 1996). In the Halifax area the many long sub-parallel faults create
linear valleys are followed by rivers and sometime filled by Lakes.

The area is covered in Halifax soils and well drained, stony, sandy loam, which developed on till derived
principally from quartzite. The poorly drained associated Dansville soils occur in areas of lower relief,
together with Aspotogan soils and peat. Also, some Bridgewater soils, derived from metamorphic slates
are also located within the area (Davis & Brown 1996). Sandy Lake is a natural freshwater body, and the
current shorelines are believed to represent the historic shoreline for this waterbody.

4.2 CULTURAL AND HISTORICAL BACKGROUND
4.2.1 PRE-CONTACT PERIOD

The earliest period of human occupation in Nova Scotia is Sa’qewe’l L'nu’k (the Ancient People) or
"Palaeo-Indian" period (13,000 — 8,000 BP), which saw the arrival of peoples who harvested caribou,
possibly along with a variety of other fauna, following deglaciation of the region (Bonnichsen, Keenlyside
and Turnmire 1991; Deal 2023). This period is best represented in Nova Scotia by the Debert-Belmont
site complex near Truro, NS.
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Sites of the following Mu Awsami Kejihaw’k L’nu’k (the Not so Recent People) or the Archaic Period
(8,000-3,000 BP), are characterized in part by distinctive ground stone tool industries. In Nova Scotia,
sites of this period are known primarily from interior locations, and for the most part date only to the latter
half of this period (the Late Archaic). Nevertheless, it is inferred that people were present in the province
throughout this period, and that their lifeways included a focus on harvesting the resources of the coast
as well as interior waterways. The scarcity of evidence for occupation early in the period and on the coast
is seen to reflect the effects of rising sea levels; such sites now being situated in marine environments.

The last phase of the Pre-Contact Period, Kejihawek L’nu’k (the Recent People) or Woodland/Ceramic
period (3,000- 500 BP), sees the appearance of ceramic technology in the context of wide-ranging
interactions with other peoples of the greater northeast. Coastal archaeological sites are more clearly
documented (albeit still threatened by rising sea levels and coastal erosion) and, in some cases, include
substantial shell middens, indicating the harvesting of marine shellfish. Nevertheless, both marine and
terrestrial resources figured in the seasonal round during this time, with some regional variation (Nash
and Miller 1987; Davis 1991).

The Study Area is within an area once part of a greater Mi'kmaw territory known as Eskikewa kik,
meaning “Skin dressers” (CMM 2007). The coastlines, Islands, bays, harbours, and water systems would
have been an important transportation route and resource base of the local Mi’kmaq and their ancestors
for a long time prior to the founding of Halifax. A research inquiry was submitted for the Study Area with
KMKNO-ARD and their review revealed seven traditional use sites within a one-kilometre distance of the
Study Area used for fishing. There are two Mi'’kmaw archaeological sites within a five-kilometre distance
to the study area; BeCv-15, and BeCw-02 and are recorded sites containing diagnostic lithics and
petroglyphs (KMKNO-ARD 2023). There is no known Mi’kmaw name for Sandy Lake, although the names
for places nearby such as Bedford is, Kwipek, which has a “meaning uncertain,” and the name for Lower
Sackuville is Alusulue katik, which means “at the measles place.” Mi’kmaw methods for naming a place is
verb based, frequently reflecting the meaning of the area to the Mi'’kmagq, such as resources available or
the landscape features of the area. This type of naming relies on an intimate understanding and repeated
use of an area (KMKNO-ARD 2023). The study area is located east of the contemporary Hammonds
Plains Reserve and located east of the contemporary Wallace Hills Reserve and are the closest Mi’kmaw
communities.

During the Historic Period the Mi’kmaw were noted by 1746 to favor two summer camp locations on the
shore of the Sackville River where it empties into Bedford Basin, and at the present-day site of St. Peters
Church in Birch Cove. This place was known as “warm” cove and was known as a place where the leaves
first shown through in Spring. (KMKNO-ARD 2023). During the 19t century Mi’kmaw were known to have
lived within the area principally by fishing, hunting, basket-making, and cooperage such as for producing
barrels etc. It appears the concentration or presence of historic Mi’kmaw were in the vicinity of Bedford
and along the Sackville River to the east of the Study Area.
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A review of the NSCCTH MARI online database indicates that there are five registered archaeological
sites within a 5 km radius of the Study Area contained within the ‘BeCw’ & ‘BeCv’ Bordon grid reference
block and consists of the following sites: BeCw-1, BeCw-2, BeCw-3, BcCv-11, and BcCv-15. The first site
is located approximately 5 km from the study area, (BeCw-1) and is an isolated find consisting of a
diagnostic Late-Archaic Period grooved axe located near a brook that connects to Duck Pond and Beaver
Pond at Beaver Bank Station. The Bedford Barrens Petroglyphs site (BeCw-2) consist of carvings edged
into a series of roughly parrel quartzite ridges (Goldenville Formation) that follows the contours of the high
ground overlooking the head of the Bedford Basin (Molyneaux 1990). Another registered site is a Historic
Period Acadian Paper Mill (BeCw-3), originally established in 1818 by Anthony Holland on Paper Mill
Lake. Archaeological features include, dikes, sluice channels, stone walls visible both on the island and
underwater in this location (Thomson 1990). Another registered archaeological site is the Prince’s Lodge
site (BcCv-11) dating to 1795 and consists of the surviving surface features of the Duke of Kents Country
Residence (Davis 1983). The final registered archaeological site was located close to Prince’s Lodge,
(BcCv-15) and consisted of a diagnostic lithic stemmed projectile point that was reported by Preston in
1985 and dating to the Late Archaic or Early Woodland Period. The presence of diagnostic lithic artifacts
and a petroglyph site near the Study Area shows evidence of strong presence for past traditional
Indigenous use of the Study Area.

While knowledge from oral histories can be used to understand information on past ways of life of
Indigenous peoples, the most readily available source of information on the Pre-Contact Period in Nova
Scotia is through reports from previous archaeological research conducted in the general area. Two
ARIAs have been completed within the Study Area. Two reports provided to Stantec by NSCCTH staff
indicated that prior archaeological assessments were carried out by CRM in 2008 and in 2022. Four high
potential areas for Pre-Contact Period archaeological resources were identified at the north-east end of
Sandy Lake and were recommended for avoidance for future development. Three other sites for high
potential for Historic Period archaeological resources were identified by CRM along Hammonds Plains
Road which were subject to subsurface archaeological shovel testing which revealed negative results
(CRM 2022). No pre-contact archaeological resources were identified during testing, and it was
recommended that no further mitigation is warranted. Relevant, information provided by these
assessments is presented below.

4.2.2 HISTORIC PERIOD

The Historic Period is defined as the period from the arrival of mostly European-derived peoples to North
America, approximately 500 years ago, until the modern era. For Mi’kmag communities, this period is
referred to as Kiskukew’k L’'nu’k (Today’s People) or Contact Period (500 BP- Present), which saw the
growth of European settlement in the region, and with it, a variety of changes for Kiskukew’k L'nu’k
associated with trade, conflict, and disease (Whitehead 1991).

The first European population to have a presence at the mouth of Halifax Harbour were the Acadians
during the late 17th century. There was some seasonal use by New Englanders during the first half of the
18th century for the fishery, although, there was not a large population of European settlement until the
British founded Halifax in 1749 (Ward 1971).
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The nearest community to the PDA, Hammonds Plains Road, is named after Sir Andrew Snape
Hammond, who was Lieutenant-Governor from 1781 to 1782 (PANS 1965). The first Hammond Plains
land was granted in 1786 although the road had been constructed prior and may have incorporated an
older Mi’kmaq trail which apparently connected Pockwock Lake with the Bedford Basin (CRM 2008). The
old Annapolis Road constructed in 1785 included portions of the present-day Hammonds Plains Road.
The first land grants had a requirement to clear the land and establish a settlement. The access to lumber
resources in the area is what attracted settlement and land use where several mills were constructed, and
timber was cut and floated down the near-by Nine Mile River system which led down to Bedford Basin.

A review of historical maps was conducted for the properties on Giles Drive which indicated that three
historic land grants were issued for the Study Area which include: Lot #1 issued to Richard Holmes in
1773 (500 Acres) (Crown Records Old Book 10 Page 243); and Lot #2 issued to Lieutenant James
Morden of the 72 Regiment of Foot in 1778 (200 Acres) (Crown Records Book 10 page 359). Both lots
were identified as a part of the “Windsor Road Lots” surveyed in 1833 and identified as a separate
community from Hammonds Plans (CRM 2008). These lots were issued to Loyalist families during the
American Revolution in the 1770s and 1780s. Even though the lots were granted, many of them were not
settled. Later historic maps do not show settlement within the property lots (Church 1865) although a road
is marked on the 1909 Faribault map indicating that one of the properties (#25 Giles Drive) was used for
access to Sandy Lake from Hammonds Plains Road. A section of lot #1 near Sandy Lake has an
adjacent property granted to John H. Mixner (122 Acres) in 1813, who was a local Bedford Basin Tanner
(Crown Records Book C page 78 B). The property line follows the identified road leading to Sandy Lake
(Faribault 1909) and it appears that this road was in use during the early 19t century for water access.
This road could have followed an older Mi’lkmaw route/trail which led down to the lake and could pre-date
the settlement of Halifax in 1749. A review of aerial photographs showed the road led to a house on the
south side of Hammonds Plains Road which is no longer present onsite. No other structures were
observed associated with the road within the property during the early 20" century although there was
evidence of use of the road and landing on Sandy Lake (NSDNR 1931, 1954).

A review of the Canadian Register of Historic Places (CRHP 2023) found three registered historic places
or heritage sites located within 5 km of the Study Area. The closest registered heritage building is the
Moirs Ltd. Powerhouse (1931) which is located behind Moirs pond in Mill Cove, Bedford Basin. The
second is the Bedford Petroglyphs National Historic Site and is located close to Bedford Basin. The third
is Fort Sackville Scott Manor House (1770) located in Bedford. No other historic places or buildings of
heritage value were found near or within the Study Area during the background review.

An additional review of HRM Registered Heritage Properties (HRM 2024) found a registered heritage
property approximately 5 km from the Study Area at 1608 Hammons Plains Road that consists of a
church and graveyard. The church building was constructed between 1888 and 1890, when it was
consecrated as St. Nicholas Anglican Church. The church replaced the little St. John’s Church that was
destroyed in a fire in 1888. The earliest recorded burials in the Anglican cemetery date to 1834 (Beaupre-
McPhee 2022).
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5.0 FIELD SURVEY RESULTS

The walkover focused on two properties along Giles Drive (#25 and #87 Giles Drive) and began with the
property lot having the address #25 Giles Drive (JRK-ARCH-112; Photo 1, Appendix B) and located
northeast of the road. The crew consisted of two archaeologists walking in 10 m transects throughout the
subject property to watch for surface heritage resources and to assess ground conditions for
archaeological potential.

The southern section of the property at #25 Giles Drive has Giles Drive as it's southern boundary. The
land is steeply sloped (<35°) down to Sandy Lake. The land consists of an outcrop of granite bedrock and
mixed boulder swale which was deposited during the last glaciation period (melting eskers) as well as
signs that the rocks were altered and piled during previous road construction also added in the
accumulation of stone along this physical characteristic in the landscape. Forest conditions encountered
consisted of a mix of softwoods such as spruce and pine mixed with hardwood such as birch and maple
and being semi-mature to immature growth. The forest floor encountered was very undulating, rocky, with
low and wet sections with patches of sphagnum moss and having low soil development (JRK-ARCH-113;
Photo 2 to 3; CKM-ARCH-040; Photo 4, Appendix B). The area was found to be low in archaeological
potential and no suitable testing locations were observed.

While walking along the edge of Sandy Lake on the western side of the #25 Giles Drive property, the
forest conditions remained the same. Terrain was found to be low, wet in places with standing water, and
being very rocky, undulating, and consisting of a typical boulder swale (JRK-ARCH-114; Photos 5 to 6,
Appendix B). This area appeared to be low in potential due to poor surface conditions encountered that
do not appear suitable for habitation due to their rocky and uneven condition. This was consistent further
within the study area and continued to be very rocky, undulating, and moss-covered forest floor at
assessment note JRK-ARCH-115 (Photos 7 to 8, Appendix B). The slope in this section is <25° down
towards the lake to the northwest. A small drainage was encountered at the head of the cove (JRK-
ARCH-117; Photos 9 to 10. Appendix B) and was found to be low and wet in this area. Esker scarring is
very apparent in the landscape in this section having channels of granite boulders (northwest to southeast
orientation) and rocks dominating the landscape. Overall, this section of the Study Area is found to have
low archaeological potential and would not have been attractive for settlement and or use in the past.

On higher ground an old woods road was encountered at assessment note CMK-ARCH-045 (Photos 11
to 12), on the eastern portion of the property. The road appears to be the same road marked on the
Faribault (1909) map and present in aerial photographs from the 20th century (NSDNR 1931, 1954) and
was first identified during background research. A Linear Stone Feature (LSF) or a dry-stone foundation
for a cellar was encountered at CKM-HSF-020 (Photos 13 to 15, Appendix B) and located on the eastern
side of the old woods road. The feature appears to have been for a small camp or outbuilding that
possibly once stood in this location. Some relatively modern trash at the surface was encountered in and
around this feature which suggest a late 20th century date. However, this feature may be older and
should be archaeologically tested if impacted through future development.
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The road ended at what appears to be a boat landing or launch area where the surface had been cleared
of stone, altered, landscaped, and flattened out at this location (JRK-ARCH-119; Photos 16 to 18). A
medium potential polygon (JRK-POLY-015) was identified in this location because this area has elevated
or raised archaeological potential for both pre-contact and or historical archaeological resources but
found to be medium potential due to evidence of previous impact. A small modern trash heap was
encountered to the west of the old road (JRK-ARCH-119; Photo 19, Appendix B). On the east side of the
old road, the cleared stoned from the landing area was redeposited in this location (CKM-ARCH-046;
Photo 20 to 21, Appendix B). The redeposited stone was added to an area full of granite rocks and
boulders which formed a swale and consistent with the surface conditions during the walkover previously
encountered.

Forest conditions however changed within the southeastern section of the property to a mixture of
immature hardwood mixed with some softwood such as black spruce and pine trees. The terrain
continued to be undulating, very rocky, and having low soil development, sphagnum moss patches. No
suitable areas for testing or having elevated potential was encountered (JRK-ARCH-120; Photo 22 to 23,
Appendix B). The terrain rises in this section of the property to the south <25° and forest conditions
change again, showing signs of past forestry activity having thinned out sections with more mature pine
trees and immature hardwood growth (CKM-ARCH-048; Photo 24; JRK-ARCH-120; Photo 25, Appendix
B). The terrain is dryer in this location although still very undulating with poor soil development. The rocky
granite swales and ridges run in lines parallel with the lake and curve in this section, see Figure 3
(Appendix A). Overall, this area is found to be low in potential for archaeological resources.

The southern end of the old woods road near Hammonds Plains Road was encountered at CKM-ARCH-
049 (Photos 26 to 27, Appendix B). A LSF or dry-stone rock wall was encountered at JRK-HSF-010
(Photos 28 to 29; CKM-ARCH-050; Photo 30, Appendix B) and is interpreted to be a property marker due
to its location close to Giles Road to the southwest. The wall terminates to the northeast at a granite
swale and bedrock outcrop that skirts the road in this section. Overall, this area is found to be low in
archaeological potential due to surface conditions encountered during the walkover. The LSF served as a
property marker and does not appear to elevate the potential for this area.

The second property lot located at #87 Giles Drive began at assessment note JRK-ARCH-122 (Photo 31,
Appendix B), immediately off Giles Drive. The property consists of a house and outbuildings with an open
grassy field surrounded in the back with a wooden lot down to Sandy Lake. Forest conditions
encountered consisted of semi-mature mix wood forest, having mature hardwood mixed with pines
showing past signs of anthropologic activity or changing the landscape through past wood harvesting, etc.
The terrain was rocky and undulating and generally sloped from the south down towards Sandy Lake at
<25° then changes to the west. The area was found to be low in archaeological potential for past pre-
contact occupation and or use due to conditions encountered.

An old road or trail was encountered at assessment note JRK-ARCH-123 (Photo 32 to 33, Appendix B)
which ran from the house down slope to Sandy Lake. A stone lined well was encountered while walking
west-east transects through the subject property located at JRK-HSF-011 (Photo 34, Appendix B).
Modern water pipes were observed at the surface in this area suggesting the house still obtains water
from this well as it is close to this location. An overturned outhouse was encountered at assessment note
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CKM-ARCH-051 (Photo 35, Appendix B) and was found to be relatively modern. The forest conditions
change to more spruce and mix with some hardwoods, the terrain being low, wet in places, with an
undulating forest floor and having large patches of sphagnum moss and having terrain characteristics
which lowers the areas archaeological potential.

The old road or trail ended in a cleared area with a small landing or boat launch next to a drystone and fill
pier wharf located on the shoreline of Sandy Lake at assessment note JRK-ARCH-126 (Photos 36 to 38,
Appendix B). An old wooden float was also observed to the southwest of the wharf and appears to be in
disuse. An old timber sill was observed at CKM-ARCH-054 (Photo 39, Appendix) which appears to have
been the intended storage location for the float. A possible well (concrete and brick structure) is located
next to the end of the road to the west and a recent stone lined fire pit was observed with mostly modern
trash in and around it. A review of aerial photographs revealed that these features are modern, and all
appear to be associated with residential and or recreational use during the late 20t century (NSDNR
1992, 2003). These features were not present on earlier aerial photos (NSDNR 1931, 1954) which lowers
the potential for encountering archaeological resources from the historical period.

While completing the walkover a possible footprint for an outbuilding or garden was identified at CKM-
HSF-021 (Photo 40, appendix B). Two sections of LSFs were also observed in this location and consisted
of small dry-stone walls or property markers (JRK-HSF-012: Photo 41; CMK-HSF-022: Photo 42) and
were located outside the property lines. Overall, this area did show some signs of use in the recent past.
The house appears to date sometime between 1931 and 1954 when the house was constructed as it was
not present in the 1931 aerial photograph. Overall, the property is found to be low in archaeological
potential for historical and pre-contact archaeological resources and no suitable areas for testing where
observed.

6.0 SUMMERY AND RECOMMENDATIONS

In general, the two properties assessed within the Study Area located along Giles Drive were found to be
low in archaeological potential except for one medium potential area (JRK-POLY-015) consisting of an
area identified at the end of an old woods road which ends at a boat launch area within #25 Giles Drive.
The old woods road could have followed an older Mi’kmaw route/trail which led down to the lake and
could pre-date the settlement of Halifax in 1749. The area, however, was found to have medium potential
due to past disturbance and landscaping as well as the natural forest floor conditions encountered finding
the area to be low in archaeological potential and consisting of a ridge-swamp-swale. As this location may
be associated with an earlier Mi’kmaw portage route following the old woods road to the lake, a 20 m
avoidance buffer is suggested along the shoreline.
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LSF features identified within #25 Giles Drive include: CKM-HSF-020 being a possible late 20th century
dry-stone cellar feature located close to the launch area; and JRK-HSF-010 being a possible 19th century
property marker or dry-stone wall located near Hammonds Plains Road on the southern side of the
property. The LSF or dry-stone rock wall is interpreted as a property marker and does not appear to raise
the archaeological potential in the area. No further mitigation is recommended however, archaeological
shovel testing is recommended within the area identified within JRK-POLY-015 if this location cannot be
avoided by future development of this property.

LSF features identified within #87 Giles Drive include a small stone-lined well at JRK-HSF-011 as well as
an outline for an outbuilding or garden CKM-HSF-021. Two additional sections of LSF, JRK-HSF-012 and
CMK-HSF-022, were identified just outside of the property line to the south. No further mitigation is
recommended for this property and the area was found to be low in archaeological potential for past pre-
contact occupation and/or use due to surface conditions encountered during the walkover.

The area of the PDA associated with the Sandy Lake Expansion Area was previously assessed by CRM
Group Ltd. in 2008 and again in 2022, and no further archaeological mitigation was recommended.
However, high potential areas to be avoided were established within that section of the PDA. If any future
development will happen within these identified areas and can’t be avoided, then further archaeological
mitigation will be required.

It is important to note that while no Pre-Contact Period archaeological resources were identified during
the field assessment, there is still potential for sub-surface archaeological resources to be present. If any
archaeological resources are discovered during development, contractors or HRM are required to contact
NSCCTH if potential archaeological resources are encountered during ground-breaking activities to
assess the discovery and develop appropriate mitigation.

7.0 CLOSING

This report has been prepared as a requirement of Heritage Research Permit No. A2023NS154 for the
sole benefit of HRM and may not be used by any other person or entity, other than for its intended
purposes, without the express written consent of Stantec Consulting Ltd. (Stantec) and HRM. Any use
which a third party makes of this report is the responsibility of such third party.

The information and recommendations contained in this report are based upon work undertaken in
accordance with generally accepted scientific practices current at the time the work was performed.
Further, the information and recommendations contained in this report are in accordance with our
understanding of the Project as it was presented at the time of our report. The information provided in this
report was compiled from existing documents, design and planning information provided by HRM, data
provided by regulatory agencies and others, as well as the field survey carried out in 2023 specifically in
support of this report. If any conditions become apparent that differ significantly from our understanding of
conditions as presented in this report, Stantec requests that we be notified immediately, and permitted to
reassess the conclusions provided herein. Any follow-up work recommended in this report must be
reviewed and approved by Special Places, the Nova Scotia Department of Communities, Culture,
Tourism, and Heritage.
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HALIFAX REGIONAL MUNICIPALITY FUTURE SERVICED COMMUNITIES - FINAL REPORT
VOLUME 2: SANDY LAKE STUDY AREA REPORT - LAND SUITABILITY ANALYSIS

APPENDIX E
Old Growth Forest Types — Nova Scotia



Table C.1  Old-Growth Forest Community Comparisons from Other Jurisdictions
Nova Scotia Nova Scotia Nova Scotia ONa ON2 Minnesota P Minnesota P
FEC FEC 0ld Growth General Species 0ld Growth 0ld-Growth 0ld Growth
Forest Group Vegetation Types Age-of-Onset Association Age-of-Onset Forest Types Age-of-Onset
(years) (years) (years)

Hard Maple 120-140

Tolerant Hardwood TTEI15 TTl-Illz6 TTl_IiI37 TT:?B 140 Yellow Birch 150-160 Hgﬁg\ﬁ;g d Forests 120

ER Red Oak 110-120
Spruce-Hemlock SH3, SH4, SHS, SH, 125 White Spruce 110-130 White Spruce 90
SH7 Forests

Spruce-Hemlock SH1, SH2 140 Hemlock 140-180 n/a
Yellow Birch 150-160

Mixedwood MW1, MW2, MW3 125 Soft Maple 80-120 Oak Forests 120
Hemlock 140-180

) White Pine 130-150 Red and White Pine
Spruce-Pine SP4, SP5. SP7, SP9 125 Black Spruce 90150 Forests ¢
Cedar CET 100 White Cedar 100-150 pland White Gedar 120
orests

Wet Coniferous WCT, WC2, WC5, WC8 100 Black Spruce 90-150 n/a
Black Spruce 90-150

Coastal CO1,co4 100 Balsam Fir 70-80 n/a
White Birch 90-110

Coastal €03, C05,C06 125 Soft Maple 80-120 n/a

Highland HL1, HL2 100 n/a n/a

Highland HL3, HL4 140 Yellow Birch 150-160 n/a

Wet Deciduous WD3, WD4, WD6, WD8 115 Soft Maple 80-120 tg:“e':tnsd Hardwood 120
Hard Maple 120-140

Floodplain FP1,FP2, FP3 125 Soft Maple 80-120 tg:“e':tnsd Hardwood 120
Red Oak 110-120

Karst KAT, KA2 125 Hemlock 140-180 n/a

a - Uhligetal. (2007)

b — Minnesota DNR (2021)

¢ — Minnesota DNR (1989)

Table C.2 Maximum longevity for dominant tree species associated with the forest groups

(and vegetation types) included in Nova Scotia’s old-growth forest definition

Tree Species Literature Max age ab Literature Max age — 50% L&F database Max age cde
Eastern Hemlock 800 400 520
Red Spruce 400 200 335
White Pine 450 225 288
Black Spruce 250 125 217
Black Spruce Coastal 250 125 150
Balsam Fir 200 100 160
Sugar Maple 400 200 276
Yellow Birch 366 183 370
Red Oak 400 200 205
Red Maple 300 150 188

An Old-Growth Policy for Nova Scotia (Natural Resources and Renewables, 2022)

b —
¢ - Natural Resources and

d-

e-

a - Burns and Honkala

(1990).
Loehle (1987).

Renewables Permanent
Sample Plot Database
Natural Resources and
Renewables Forest
Ecosystem Classifica-
tion Plot Database
Natural Resources and
Renewables Old-Forest
Research Plot Database
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