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CHAPTER 1  INTRODUCTION 
 
 
1.1 Project Overview 
Nova Scotia Department of Transportation and Infrastructure Renewal (NSTIR) proposes the twinning of 
Highway 104 between Sutherlands River (Pictou County) and Addington Forks (Antigonish County), 
herein referred to as the ‘Project’ (Figure 1.1). CBCL was engaged by NSTIR in 2015 to conduct a Highway 
Twinning Feasibility study and again in 2018 to complete an Environmental Assessment Registration 
Document to satisfy the requirements for registration of a Class I Undertaking. 
 
In Phase 1 of the feasibility study conducted by CBCL, the Project was determined to potentially interact 
with several valued ecosystem components (VECs), including species at risk or of conservation concern. 
Mainland moose (Alces alces americana) is a priority species listed as ‘Endangered’ under the Nova Scotia 
Endangered Species Act (NSESA, 1998) that may occur within the Project area.   
 
As part of the environmental and regulatory process, baseline data on valued ecosystem components 
within the proposed Project area is required. As such, baseline information on the presence / absence of 
mainland moose within the proposed Project area was collected for both the Highway Twinning 
Feasibility Study in 2016 and the Environmental Assessment process in 2018.  
 
Data was obtained by conducting Pellet Group Inventory (PGI) surveys in varying habitat types and in 
accordance with the Nova Scotia Department of Natural Resources guidelines. PGI surveys conducted in 
2016 were focused on the area where the new alignment is planned to diverge from the present 
alignment at Barneys River Station and reconnect west of Exit 30. In 2018, PGI surveys were completed 
along the entire extent of the proposed alignment between Sutherland’s River and Antigonish.  
 
 
1.2 Mainland Moose in Nova Scotia 
In October 2003, eastern moose (Alces alces americana) of mainland Nova Scotia were designated as 
‘Endangered’ pursuant to Section 12 of the Nova Scotia Endangered Species Act (NSESA, 1998). 
 
When European settlers first arrived in Nova Scotia in the 1600s, moose were the most abundant large 
mammal in the Province (NSDNR, 2007). Today, the mainland moose population has declined to 
approximately 1,000 to 1,200 individuals that are fragmented into a number of smaller, isolated populations 
throughout the Province (Parker, 2003). There is an identified population within the Pictou-Antigonish 
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highlands that is estimated to contain less than 100 individuals. The factors affecting mainland moose 
populations are broadly covered by 5 categories (NSDNR, 2007): 

• Disease and parasites; 
• Illegal poaching; 
• Habitat fragmentation and loss due to development and forestry; 
• Acid rain; and 
• Climate change.  

 
Eastern moose are considered generalists, utilizing a variety of habitat types, often depending on the 
time of year. Suitable habitat is assessed based on coniferous cover, adjacency to mixed-wood and 
aquatic resources, and foraging opportunities (Snaith et al., 2002). Eastern moose require a large home 
territory (30 - 55 km2) that is composed of a forest mosaic including boreal to mixed-wood forests of 
varying successional types with scattered forest openings. During all months of the year, the bulk of 
their diet consists of deciduous woody plants such as mountain maple (Acer spicatum), sugar maple 
(Acer saccharum), striped maple (Acer pensylvanicum), red maple (Acer rubrum), yellow birch (Betula 
alleghaniensis), willows (Salix spp.), and poplars (Populus spp.). In the summer, eastern moose will 
typically seek out water bodies and open water wetlands to alleviate thermal stress and to supplement 
their diet with nutritious submerged and emergent aquatic vegetation. Aquatic environments are 
especially important for nursing cows and their calves. In the winter, especially in years with deep snow, 
eastern moose tend to congregate in groups known as ‘yards’ in dense coniferous forests where the 
snow is shallowest, offering protection from both poor weather and predation (Parker, 2003; Snaith and 
Beazley, 2004; NSDNR, 2007).  
 
 
1.3 Project Location 
The Study area is located within the proposed highway corridor that is planned to link the twinned 
section of Highway 104 at Sutherlands River to the twinned section west of Antigonish. The 
proposed route will include twinning two segments of the existing highway, as well as the construction of 
an all new four‐lane highway. The new alignment is planned to diverge from the present alignment at 
Barneys River Station and reconnect west of Exit 30. In 2016, 12 PGI surveys were conducted in 
representative habitat types within the area proposed for the new alignment, up to 5 km south of the 
existing Highway 104 (Figure 1.1). In 2018, 12 PGI surveys were conducted along the extent of the entire 
corridor between Sutherlands River and Antigonish, up to 2.5 km south of the existing Highway 104 
(Figure 1.2). 
 
 
1.4 Objectives of Present Study 
As discussed previously, the proposed twinning of Highway 104 has the potential to interact with 
mainland moose. The objective of the present study is to obtain baseline information on the presence of 
mainland moose within the proposed Project area. This is conducted in order to assess their distribution, 
habitat relationships, the potential impacts to this priority species and its habitat, as well as to identify 
future environmental study requirements.  
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FIGURE 1.1
MOOSE PGI SURVEY 2016
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FIGURE 1.2
MOOSE PGI SURVEY 2018
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CHAPTER 2  METHODOLOGIES 
 
 
2.1 Desktop Review 
A number of data sources were utilized to determine suitable locations for PGI transects, including; 

• LiDAR canopy height model (CHM) to determine young versus mature forests; 
• LiDAR  contours (1 m interval) and slope products to determine aspect and topography; 
• Aerial imagery; 
• NSDNR’s forest inventory database; and 
• NSDNR’s ownership and restricted and limited land use database. 

 
Using these data sources, PGI transects were selected and situated on crown lands targeting a variety of 
habitat types and successional stages including: 

• Immature and mature hardwood stands; 
• Immature and mature coniferous stands; 
• Immature and mature mixed-wood stands; 
• Clearcuts; 
• Riparian zones;  
• Wetlands (i.e., tree swamps, shrub swamps, fens); and 
• Areas with edge habitat (i.e., between a clearcut and mature forest); 

 
 
2.2 Regulatory Consultation 
Prior to completing the field program in 2016, map documents showing the locations of 8 proposed PGI 
transects were sent to NSDNR’s regional biologist, Mark Pulsifer, for review and comments. It was 
recommended that an additional 4 transects be added, targeting additional wetland complexes as well 
as mid to upper elevational south facing mixed-wood stands (Pulsifer, M., Pers. Comm., 2016). These 
recommendations were implemented. 
 
In 2018, consultation with NSNDR’s large mammal biologist, Jason Power, concluded that another year 
of PGI surveys should be completed to obtain additional data which will aid in mitigating potential 
impacts to moose associated with the proposed development. It was recommended that 12 transects be 
completed along the proposed development and that, where safe to do so, transects should intersect 
the proposed development in a north-south direction (Power, J., Pers. Comm., 2018). These 
recommendations were implemented, and prior to completing the field program in 2018, a map 
illustrating the locations of the 12 PGI transects were sent to and approved by Jason Power. 





 

CBCL Limited NSTIR Highway 104 Twinning – Ungulate PGI Surveys 8 

CHAPTER 3  RESULTS 
 
 
3.1 Pellet Group Inventory 
3.1.1 2016 PGI Results 
In 2016, a total of 106 white-tailed deer pellet groups were identified within the designated survey area, 
with another 33 pellet groups identified outside the survey area. There were no moose pellet groups 
identified during the survey (see Table 3.1 and Figure 3.1).  
 
Table 3.1 Summary of White-tailed Deer and Moose Pellet Groups Identified during Each 
Transect  

Transect # Pellet Groups (within 1 m) Pellet Groups (outside 1 m) 
Deer Moose Deer Moose 

PGI-2016-01 9 0 1 0 
PGI-2016-02 28 0 8 0 
PGI-2016-03 13 0 3 0 
PGI-2016-04 1 0 2 0 
PGI-2016-05 1 0 3 0 
PGI-2016-06 10 0 1 0 
PGI-2016-07 26 0 7 0 
PGI-2016-08 3 0 1 0 
PGI-2016-09 2 0 4 0 
PGI-2016-10 1 0 0 0 
PGI-2016-11 2 0 1 0 
PGI-2016-12 10 0 2 0 

TOTAL 106 0 33 0 
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HIGHWAY 104
SUTHERLANDS RIVER TO ANTIGONISH

FIGURE 3.1
MOOSE PGI SURVEY 2016

! ! !

!!
!!
!!!!

!!!! !!!

!
!

!
!!!!

!!!

!!

!

!!!!!

!!!!

!!

!
!!
!!!

!!
!!
!!!

!!!!
!

!

!!!

!!!!
!
!
!

!!!!!!!!!!

!

!

!

. . .

..

..

....

.... ...

.
.

.
....

...

..

.

.....

....

..

.

..

...

..

..

...

....
.

.

...

....
.
.
.

..........

.

.

.

!

!

!
!

!

.

.

.
.

.

#

#
#

#

#
#

#

#

#

*

*
*

*

*
*

*

*

*

^^ ``

Barneys
River

Station

Glen Bard
Kenzieville

Laggan

Marshy Hope

Mill Rd

Barneys River Rd

Str
ath glass Rd

Beaver Mountain Rd

Highway 4

BarneysR ive r

East Side Rd

Riv
erside Rd

Bridg e Lane

Rob ert
so

n Rd

Highway 104

G
an

d B
W

illi
am

sL
oop

GrantR
d

Pushie Rd

Les

lie R d

Munroe Rd

Bannerman
Rd

Ba
rne

ys

Riv er

We
st S

ide Rd

Manse
Rd

Laggan R d

Old Marshy

Hope Rd

Browns
Mo

untain
Rd

Mo
os

e R
ive

rR d

McGraths
M ountain Rd

B o uc
hard

Rd

Weavers Mountain Rd

Rossfield Rd

John Munroe Rd

PGI Results - Species, Observation

^̀ Moose, Tracks

#* Ungulate, Browse
!. White-tailed Deer, Pellets
!. White-tailed Deer, Tracks

Surveyed PGI Transects 2016

Roads
TransCanada Highway
Arterial Highway
Local Roads

XY

XY

XY XY XY XY

XY

XYXYXYXYXY

Proposed Twinning Corridor 2016
NSE Protected Areas: Existing or Pending

XY

XY

XY

XY

XY XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XY

XYXY

XY

XY

XYXYXY

XY

XY

XY

XY

XY

XY

XY

XY

XY

0 500 1,000 1,500 2,000
m



 

CBCL Limited NSTIR Highway 104 Twinning – Ungulate PGI Surveys 10 

Using a defecation rate of 13 pellet groups per ungulate per day over a 200 deposition day period 
(November to May) for a total of 2600 pellet groups, it can be estimated that there are 1.70 
deer/km² (Table 3.2). 
 
Table 3.2 White-tailed Deer Population Estimates Based on a Defecation Rate of 2,600 Pellet 
Groups per 200 day Defecation Period 

Number of 
Transects 

Transect 
Area 
(m²) 

Total Survey 
Area (km²) 

No. of Surveyed 
Pellet Groups 

Pellet Groups 
per 1 km² Deer/km² 

12 2,000 0.024 106 4,417 1.70 
 
On May 18th, 2016, moose tracks were observed along the edge of a dirt road (Weavers Mountain Road) 
leading to Transect 8 (Figure 3.2). The track lengths, including dew claw impressions, were over 6” and 
the stride length was greater than 1.1 – 1.2 m (Figure 3.3). During the PGI survey for Transect 8, 
potential moose tracks were observed again (Figure 3.4). The tracks were observed within a large 
mature coniferous treed swamp with abundant standing water (Figure 3.5). This swamp was adjacent to 
a clear-cut with young regenerating red maple and birch trees. There was evidence of browse 
throughout the clear-cut.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3.2 Moose Track on Weavers Mountain Road 
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Figure 3.3 Moose Stride (stick is 1 m in length) 

 

 
 
 
 
 
 
 
 
 

 

 
Figure 3.4 Moose Track Along Transect # PGI-2016-08   

 – fingers pointing to dew claw impressions 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.5 Coniferous Treed Swamp Where Moose Tracks Were Located 
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3.1.2 2018 PGI Results 
In 2018, a total of 200 white-tailed deer pellet groups were identified within the designated survey area, 
with another 107 pellet groups identified outside the survey area. There were no moose pellet groups 
identified during the survey (see Table 3.3 and Figure 3.6).  
 
Table 3.3 Summary of White-tailed Deer and Moose Pellet Groups Identified during Each 
Transect 

Transect # Pellet Groups (within 1 m) Pellet Groups (outside 1 m) 
Deer Moose Deer Moose 

PGI-2018-01 18 0 10 0 
PGI-2018-02 43 0 32 0 
PGI-2018-03 33 0 8 0 
PGI-2018-04 13 0 13 0 
PGI-2018-05 17 0 9 0 
PGI-2018-06 12 0 3 0 
PGI-2018-07 11 0 3 0 
PGI-2018-08 8 0 2 0 
PGI-2018-09 14 0 0 0 
PGI-2018-10 7 0 8 0 
PGI-2018-11 4 0 5 0 
PGI-2018-12 20 0 14 0 

TOTAL 200 0 107 0 
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immature softwood were clearly dominant over the other. Open areas and blow down were also 
observed along Transect PGI-2018-03, as well as a section dominated by mature hardwood, such as 
American beech and sugar maple. 
 
3.2.2.1 2018 INCIDENTAL OBSERVATION 
When conducting fieldwork during the wetland program for NSTIR On August 14th, 2018, moose scat 
(Figure 3.9) was observed along an old, grass road (Figure 3.10) situated <5 m from a wetland (forest 
seep) and immature hardwood forest (Figure 3.11). Striped maple, a common food source for moose, 
was a dominant hardwood species comprising the surrounding habitat (Figure 3.12). This incidental 
observation was located within the area proposed for the new alignment (Figure 3.6). 
 

Figure 3.9 Incidental Moose Scat Observed During the Wetland Program (2018) 
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Figure 3.10 Incidental Moose Scat Observed on an Old, Grass Road in the Area Proposed for the 

New Alignment 

Figure 3.11 Adjacent Wetland (Forest Seep) and Immature Hardwood Forest  
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Figure 3.12 Habitat Consisted of Striped Maple, a Common Food Source for Moose 
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alignment during the wetland field program in August, 2018. Based on these results, it is predicted that 
an established population of moose may not regularly inhabit the Study area, however, moose may use 
the area as a corridor to more suitable habitats, or to areas with less anthropogenic disturbances.  
 
 
4.2 Closure 
This report has been prepared for the sole benefit of NSTIR.  The report may not be relied upon by any 
other person or entity without the express written consent of CBCL Limited and NSTIR. 
 
Any use which a third party makes of this report and any reliance on decisions made based on it, are the 
responsibility of such third parties.  CBCL Limited accepts no responsibility for damages, if any, suffered 
by any third party as a result of decisions or actions made based on this report. 
 
The conclusions presented represent the best judgement of the assessors based on the observed site 
conditions at the time of survey.  Due to the nature of the investigation, the assessors cannot warrant 
against undiscovered environmental conditions or liabilities. 
 
Should additional information become available, CBCL Limited requests that this information be brought 
to our attention so that we may re-assess the conclusions presented herein. Any changes to the Project 
alignment may result in a requirement to replicate or supplement the field program to capture any new 
information. 
 
Respectfully submitted, 
 
CBCL Limited 
 
 
         
 
Ian Bryson, M.Sc., EP   Jason Bernier P.Eng., PMP 
Principal, Group Leader – Environmental Sciences  Principal, Manager – Environmental 

Sciences & Engineering 
 
 
This document was prepared for the party indicated herein.  The material and information in the document reflects CBCL Limited’s opinion and best 
judgment based on the information available at the time of preparation.  Any use of this document or reliance on its content by third parties is the 
responsibility of the third party. CBCL Limited accepts no responsibility for any damages suffered as a result of third party use of this document.
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APPENDIX A 

Characteristic Habitat Types 
 

 

 
Photo 1: Open field bordering immature hardwood stand observed on Transect PGI-2018-01. 
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Photo 2: Immature mixed wood habitat on Transect PGI-2018-02. 

 
 

 
Photo 3: White pine comprised this mature softwood habitat along Transect PGI-2018-02. 
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Photo 4: Wetland (shrub swamp) observed on Transect PGI-2018-02. 

 
 

 
Photo 5: Mixed wood habitat on Transect PGI-2018-03 which consisted of  

mature hardwood and both immature and regenerating softwood. 
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Photo 6: Immature hardwood habitat observed along Transect PGI-2018-07. 

 

 
Photo 7: Mature hardwood habitat observed on a North facing slope along  

Transect PGI-2018-07. 
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Photo 8: Immature softwood habitat adjacent to railway  

tracks observed on Transect PGI-2018-10. 
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