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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, AUGUST 28, 2002

Figure 6
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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, MAY 9, 2003

Figure 7
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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, MAY 23, 2003

Figure 8
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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, JUNE 9, 2003

Figure 9
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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, JULY 16, 2003

Figure 10
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Note:
Bio-Physical Ecodistricts taken from Loupoukhine, 1977.
Refer to Table 1 for descriptions of each biophysical district.
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ECODISTRICTS AND AERIAL SURVEY ROUTE, SEPTEMBER 5, 2003

Figure 11
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Table 1 Description of Biophysical Ecodistricts Encompassing the Preferred and Alternative
(Outfitter) Route

Eco-Region Eco-District Description

O4

Topography is corrugated/fluted. Genetic material is morainal deposits with a veneer,
drumlinized surface expression, organic deposits and bedrock with a hummocky surface
expression. Vegetation is of medium density and is comprised of lichen, moss, trees and
sedges. 11% to 20% of the district is comprised of open freshwater bodies.

O

O5

Topography is corrugated/fluted. Genetic material is mainly morainal deposits with a
veneer surface expression and bedrock with a hummocky surface expression. Vegetation is
of medium density and is comprised of lichen, trees, moss and sedges. 11% to 20% of the
district is comprised of open freshwater bodies.

S3

Topography is dissected upland. Genetic material is mainly morainal deposits with a
veneer, drumlinized surface expression and bedrock with a hummocky surface expression.
Considerably less organic deposits are present. Vegetation is dense and is comprised of
trees, lichens and moss. 11% to 20% of the district is comprised of open freshwater bodies.

S4

Topography is corrugated/fluted. Genetic material is mainly organic deposits and
glaciofluvial deposits with a terraced surface expression. Morainal deposits with a veneer
surface expression are considerably less abundant. Vegetation is dense and is comprised of
moss, lichens and trees. 11% to 20% of the district is comprised of open freshwater bodies.

S

S7

Topography is corrugated/fluted. Genetic material is predominantly morainal deposits with
a veneer surface expression. Glaciofluvial deposits with a level surface expression are
considerably less abundant. Vegetation is dense and is comprised of trees and lichens. 11%
to 20% of the district is comprised of open freshwater bodies.

T1

Topography is a V-shaped valley or gorge. Genetic material is mainly morainal deposits
with a veneer, drumlinized surface expression, colluvial deposits with a veneer, fan surface
expression and alluvial deposits with a level surface expression. Vegetation is very dense
and is comprised of trees, lichens, moss and shrubs. Less than 10% of the district is open
freshwater bodies.

T2

Topography is level with eroded channels. Genetic material is predominantly alluvial with
a terraced surface expression. Morainal deposits with a level, veneer surface expression and
aoelian deposits are considerably less abundant. Vegetation is dense and is comprised of
trees, lichens, and shrubs. Less than 10% of the district is open freshwater bodies.

T4

Topography is level with eroded channels. Genetic material is organic deposits, marine
deposits with an eroded, level surface expression and alluvial deposits with a level surface
expression. Vegetation is very dense and is comprised of moss, trees and shrubs. Less than
10% of the district is open freshwater bodies.

T7

Topography is a V-shaped valley or gorge.  Genetic material is morainal deposits with a
veneer surface expression and colluvial deposits with a veneer surface expression.
Vegetation is dense and is comprised of trees, moss and shrubs. Less than 10% of the
district is open freshwater bodies.

T

T8

Topography is a V-shaped valley or gorge.  Genetic material is mainly lacustrine deposits
with an eroded, level surface expression and morainal deposits with a veneer surface
expression. Glaciofluvial deposits with a level surface expression are considerably less
abundant. Vegetation is very dense and is comprised of trees, moss and shrubs. Less than
10% of the district is open freshwater bodies.

V1

Topography is an incised plateau.  Genetic material is predominantly morainal deposits
with a veneer surface expression. Colluvium with a veneer surface expression and bedrock
with a hummocky surface expression are considerably less abundant.  Vegetation is dense
and is comprised of trees, moss and lichens. Less than 10% of the district is open
freshwater bodies.

V

V2

Topography is corrugated/fluted.  Genetic material is predominantly morainal with a
veneer, hummocky surface expression. Glaciofluvial deposits with a ridged surface
expression and alluvial deposits with a level surface expression are considerably less
abundant. Vegetation is of medium density and is comprised of trees, moss and lichens.
Less than 10% of the district is open freshwater bodies.
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Eco-Region Eco-District Description

V3

Topography is an incised plateau. Genetic material is predominantly morainal deposits with
a veneer surface expression. Organic deposits and glaciofluvial deposits with a terraced
surface expression are considerably less abundant. Vegetation is of medium density and is
comprised of moss, shrubs, lichens and trees. Less than 10% of the district is open
freshwater bodies.

V5

Topography is corrugated/fluted. Genetic material is predominantly morainal with a
veneer, level surface expression. Bedrock with a hummocky surface expression is
considerably less abundant. Vegetation is of medium density and is comprised of trees,
lichens and moss. Less than 10% of the district is open freshwater bodies.

V6

Topography is level. Genetic material is predominantly organic. Glaciofluvial deposits with
a ridged surface expression are considerably less abundant. Vegetation is dense and is
comprised of moss, trees, shrubs and lichens. 21% to 30% of the district is open freshwater
bodies.

V7

Topography is corrugated/fluted. Genetic material is predominantly morainal with a
veneer, level surface expression. Glaciofluvial deposits with a level surface expression are
considerably less abundant. Vegetation is of medium density and is comprised of trees,
moss and lichens. Less than 10% of the district is open freshwater bodies.

V
Cont.

V8

Topography is corrugated/fluted. Genetic material is predominantly morainal with a level
surface expression. Glaciofluvial deposits with a terraced surface expression and organic
deposits are considerably less abundant. Vegetation is dense and is comprised of moss,
lichens, trees and shrubs. 11% to 20% of the district is open freshwater bodies.

X X4

Topography is corrugated/fluted. Genetic material is predominantly morainal with a
veneer, level surface expression. Colluvium with a complex surface expression is less
abundant. Vegetation is dense and is comprised of trees, shrubs, lichens and moss. Less
than 10% of the district is open freshwater bodies.

Y4

Topography is a rounded valley. Genetic material is predominantly morainal with a veneer,
level surface expression. Glaciofluvial deposits with a terraced surface expression are
considerably less abundant. Vegetation is dense and is comprised of trees, lichens, moss
and sedges. Less than 10% of the district is open freshwater bodies.

Y7

Topography is dissected upland. Genetic material is morainal with a veneer surface
expression, bedrock with a hummocky surface expression and colluvium with a veneer
surface expression. Vegetation is of medium density and is comprised of lichens, trees and
moss. Less than 10% of the district is open freshwater bodies.

Y

Y8

Topography is corrugated/fluted. Genetic material is morainal with a veneer, hummocky
surface expression and colluvial with a veneer surface expression. Glaciofluvial deposits
with a level surface expression are considerably less abundant. Vegetation is dense and is
comprised of moss, trees and lichens. Less than 10% of the district is open freshwater
bodies.
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2.0 Comment 2 – Waterfowl Densities

Comment 2:  An analysis of waterfowl breeding population, staging and moulting densities in

each of these districts. The current analysis offers no such insights.

Waterfowl densities for each survey and biophysical ecodistrict are presented in Table 2.  It should be
noted that while the proposed highway routes (preferred and outfitter) do not pass through some
biophysical districts (i.e., T4 and T8), the route is nearby and areas in these biophysical districts were
surveyed.  That is why there is no indication of highway length within these districts even though
waterfowl observations are indicated (Table 2).

Densities were calculated for three species groups of waterfowl: (1) Canada geese and black ducks; (2)
diving ducks (common and red-breasted mergansers, ring-necked ducks, scoters (surf, black and sp.),
common goldeneye, scaup, common loons and  "unidentified divers”); and (3) other dabblers (green-
winged teal, mallard, northern pintail and long-tailed duck).

Densities for each biophysical ecodistrict were also calculated for each of five surveys conducted along
the preferred route and the outfitter route (Table 2).  For the following discussion, densities of the three
species groups were averaged over the five surveys for each ecodistrict on each route (Table 3).  Surveys
were also grouped according to differing life history stages, specifically breeding, moulting and staging
(spring and fall) (Table 4).  For those life history stages with more than one survey, densities were
averaged.  Following is an indication of the survey groupings:

Preferred Route:

• May 9 and May 21, 2002 surveys represent spring staging;

• June 1, 2002 survey represents breeding;

• July 18, 2002 survey represents moulting; and

• August 28, 2002 represents fall staging.

Outfitter Route:

• May 9, 2003 survey represents spring staging;

• May 23 and June 9, 2003 surveys represent breeding;

• July 16, 2003 survey represents moulting; and

• September 5, 2003 represents fall staging.



Table 2 - Total Densities of Waterfowl Groups by Survey and Biophysical Ecodistrict Along the Preferred and Outfitter Routes

# Density # Density # Density # Density # Density # Density # Density # Density # Density # Density # Density # Density # Density # Density # Density

O4 14.3 27.7 13.8 9.0 0.4 2.0 0.1 42.7 21.4 7.0 0.1 20.0 0.3 119.8 59.9 4.0 0.2 3.0 0.1 1.0 0.0 44.8 22.4 20.0 0.5 75.8

O5

S3 9.5 10.8 5.4 26.0 5.4 9.6 4.8 10.0 0.5 9.0 0.4 2.0 0.1 40.7 20.4 13.9 7.0 19.4

S4 21.7 25.0 1.2 4.0 0.2 42.4 21.2 71.0 2.5 19.0 0.7 37.0 1.3 57.5 28.7 72.0 1.2 53.0 0.9 6.0 0.1 121.5 60.8 27.0 0.6 7.0 0.2 90.7 45.3 13.0 0.4 3.0 0.1 65.9

S7

T1 18.2 29.7 14.9 2.0 0.1 1.0 0.1 27.8 13.9 6.0 0.2 49.0 24.5 16.0 1.1 5.0 0.4 28.2 14.1 5.0 0.5 20.9

T2 4.6 7.0 0.7 18.9 9.4 26.0 3.2 45.0 5.6 2.0 0.2 16.0 8.0 21.4 10.7 1.0 0.1 33.2 16.6 26.7

T4 13.6 6.8 18.0 2.6 6.0 0.9 13.6 6.8 5.0 0.1 8.0 0.2 77.3 38.6 5.0 0.7 2.0 0.3 15.1 7.6 6.0 0.5 26.2

T7

T8 5.0 3.3 10.0 6.7 3.0 1.5 15.0 7.3 8.0 3.9 4.1 2.1 6.5 3.2 12.4 6.2 26.2

V1 19.3 19.0 9.5 17.0 0.6 2.0 0.1 55.6 27.8 24.0 0.5 45.0 0.9 2.0 0.0 95.7 47.8 43.0 1.2 21.0 0.6 69.3 34.7 10.0 0.3 82.0 2.3 70.2

V2 9.4 1.0 0.1 15.7 7.8 2.0 0.3 15.5 7.7 10.0 0.6 9.0 0.5 35.3 17.6 21.0 10.5 21.0

V3 21.4 4.0 0.3 29.4 14.7 57.0 2.0 4.0 0.1 3.0 0.1 56.2 28.1 73.0 1.3 60.0 1.1 15.0 0.3 110.1 55.0 31.0 0.9 17.0 0.5 71.3 35.7 15.0 0.4 68.0 2.0 68.2

V5 43.3 2.0 0.1 56.3 28.1 45.0 1.2 19.0 0.5 15.0 0.4 75.9 37.9 110.0 1.0 90.0 0.8 18.0 0.2 211.8 105.9 12.0 0.3 10.0 0.2 91.4 45.7 30.0 0.5 67.0 1.1 2.0 0.0 116.7

V6 53.7 86.3 43.1 68.0 1.3 16.0 0.3 16.0 0.3 100.7 50.4 214.0 1.4 84.0 0.5 44.0 0.3 314.1 157.0 120.0 1.7 6.0 0.1 138.9 69.4 51.0 0.6 35.0 0.4 40.0 0.5 164.4

V7

V8

X4

Y4 0.2 0.1

Y7 0.4 0.2

Y8 38.7 50.0 0.8 12.0 0.2 8.0 0.1 121.3 60.7 26.0 0.7 39.0 1.1 18.0 0.5 73.3 36.6 28.0 0.3 39.0 0.4 185.5 92.8 50.0 1.0 4.0 0.1 98.2 49.1 7.0 0.1 16.0 0.2 155.2

O4 1.0 0.5 1.0 0.1 1.0 0.1 13.4 6.7 1.1 0.6 4.0 0.5 2.0 0.2 16.9 8.5

O5

S3 1.0 0.2 1.0 0.2 11.1 5.5 11.0 5.5 5.0 1.0 10.2 5.1 13.0 0.8 32.6 16.3

S4 6.0 0.2 13.0 0.5 2.0 0.1 52.8 26.4 4.0 0.2 6.0 0.2 1.0 0.0 50.9 25.4 14.0 0.7 6.0 0.3 38.6 19.3 31.0 0.7 23.0 0.5 4.0 0.1 88.7 44.3

S7

T1

T2

T4

T7

T8 3.1 1.5 3.0 0.9 6.7 3.3 0.9 0.4

V1 3.8 1.9 1.0 0.6 3.4 1.7 1.0 0.6 3.6 1.8 6.8 3.4

V2 81.5 131.0 65.5 21.0 0.2 62.0 0.7 10.0 0.1 173.1 86.5 77.0 0.8 85.0 0.8 2.0 0.0 204.3 102.1 138.0 1.5 101.0 1.1 188.3 94.1 96.0 1.1 153.0 1.7 13.0 0.1 175.1

V3

V5

V6 42.5 9.0 0.1 138.2 69.1 20.0 0.3 62.0 0.9 7.0 0.1 140.9 70.4 99.0 1.4 26.0 0.4 15.0 0.2 136.7 68.3 114.0 1.2 100.0 1.0 10.0 0.1 192.6 96.3 93.0 1.0 151.0 1.7 21.0 0.2 179.9

V7 15.1 25.1 12.6 6.0 0.3 7.0 0.4 1.0 0.1 34.6 17.3 30.0 1.2 18.0 0.7 48.1 24.0 24.0 1.3 19.0 1.0 37.3 18.6 12.0 0.6 46.0 2.4 4.0 0.2 38.0

V8 17.1 2.0 0.2 23.8 11.9 2.0 0.2 1.0 0.1 26.6 13.3 16.0 1.4 2.0 0.2 6.0 0.5 23.3 11.6 7.0 0.4 2.0 0.1 2.0 0.1 31.4 15.7 6.0 0.3 9.0 0.5 3.0 0.2 38.0

X4

Y4

Y7

Y8

Biophysical 
Ecodistrict

Highway 
Length 

(km)

2003 Surveys

May 9 May 23 June July September

DabblersDabblers
CAGO/
BLDU

DiversSurvey 
Length 

(km)

Survey 
Area 
(km2)

Survey 
Area 
(km2)

May 9
2002 Surveys

JulyJuneMay 21 August
CAGO/
BLDU*

Divers Dabblers DabblersDiversSurvey 
Length 

(km)

Dabblers
CAGO/
BLDU

Divers
CAGO/
BLDU

Survey 
Area 
(km2)

Survey 
Length 

(km)

* CAGO/BLDU - Canada Goose/Black Ducks

PREFERRED ROUTE

OUTFITTER ROUTE

Biophysical 
Ecodistrict

Highway 
Length 

(km)
Survey 
Length 

(km)

Survey 
Area 
(km2)

CAGO/
BLDU

Divers Survey 
Length 

(km)
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Table 3 Average Densities of Waterfowl Groups by Biophysical Ecodistrict

Biophysical Ecodistrict Highway Length
(km)

Average Canada
Geese/Black Duck

Density

Average Diver
Density

Average Dabbler
Density

PREFERRED ROUTE
O4 14.3 0.2 0.1 0.0

O5
S3 9.5 1.2 0.1 0.0

S4 21.7 1.2 0.4 0.3

S7
T1 18.2 0.4 0.1

T2 4.6 0.8 1.1 0.0

T4 0.8 0.3

T7
T8 2.1 2.1

V1 19.3 0.5 0.8 0.0

V2 9.4 0.2 0.1

V3 21.4 1.0 0.7 0.1

V5 43.3 0.6 0.5 0.1

V6 53.7 1.0 0.3 0.2

V7
V8
X4
Y4
Y7
Y8 38.7 0.6 0.4 0.1

OUTFITTER ROUTE
O4 0.1 0.1

O5
S3 0.4 0.0

S4 0.4 0.3 0.0

S7
T1
T2
T4
T7
T8 0.2

V1 0.2

V2 81.5 0.7 0.9 0.1

V3
V5
V6 42.5 0.8 0.8 0.1

V7 15.1 0.7 0.9 0.1

V8 17.1 0.5 0.2 0.2

X4
Y4
Y7
Y8



Attachment 1 • Response to B. Turner Comments Dated December 24, 2003 • January 12, 2004 Page 18
© Jacques Whitford 2004

Table 4 Average Densities of Waterfowl Groups by Life History Stage and Biophysical Ecodistrict

SPRING STAGING BREEDING MOULTING FALL STAGING
Average Densities Average Densities Average Densities Average DensitiesBiophysical

Ecodistrict

Preferred
Highway Length

(km) CAGO/
BLDU* Divers Dabblers CAGO/

BLDU Divers Dabblers CAGO/
BLDU Divers Dabblers CAGO/

BLDU Divers Dabblers

PREFERRED ROUTE
O4 14.3 0.2 0.0 0.1 0.3 0.2 0.1 0.0 0.5

O5
S3 9.5 2.7 0.5 0.4 0.1

S4 21.7 1.8 0.4 0.6 1.2 0.9 0.1 0.6 0.2 0.4 0.1

S7
T1 18.2 0.1 0.0 0.2 1.1 0.4 0.5

T2 4.6 2.0 2.8 0.1 0.1

T4 1.3 0.4 0.1 0.2 0.7 0.3 0.5

T7
T8 5.3 5.3

V1 19.3 0.3 0.0 0.5 0.9 0.0 1.2 0.6 0.3 2.3

V2 9.4 0.2 0.6 0.5

V3 21.4 1.2 0.1 0.1 1.3 1.1 0.3 0.9 0.5 0.4 2.0

V5 43.3 0.6 0.3 0.2 1.0 0.8 0.2 0.3 0.2 0.5 1.1 0.0

V6 53.7 0.7 0.2 0.2 1.4 0.5 0.3 1.7 0.1 0.6 0.4 0.5

V7
V8
X4
Y4
Y7
Y8 38.7 0.8 0.6 0.3 0.3 0.4 1.0 0.1 0.1 0.2
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SPRING STAGING BREEDING MOULTING FALL STAGING
Average Densities Average Densities Average Densities Average DensitiesBiophysical

Ecodistrict

Preferred
Highway Length

(km) CAGO/
BLDU* Divers Dabblers CAGO/

BLDU Divers Dabblers CAGO/
BLDU Divers Dabblers CAGO/

BLDU Divers Dabblers

OUTFITTER ROUTE
O4 0.1 0.1 0.5 0.2

O5
S3 0.2 0.2 0.5 0.8

S4 0.2 0.5 0.1 0.4 0.3 0.0 0.7 0.5 0.1

S7
T1
T2
T4
T7
T8 0.4

V1 0.6

V2 81.5 0.5 0.8 0.1 1.5 1.1 1.1 1.7 0.1

V3
V5
V6 42.5 0.1 0.9 0.6 0.2 1.2 1.0 0.1 1.0 1.7 0.2

V7 15.1 0.8 0.6 0.0 1.3 1.0 0.6 2.4 0.2

V8 17.1 0.2 0.8 0.1 0.3 0.4 0.1 0.1 0.3 0.5 0.2

X4
Y4
Y7

Y8

*   CAGO/BLDU - Canada Goose/Black Ducks
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As the proposed highway routing at the western and eastern ends of both the preferred and outfitter
routes is common to both routes, the waterfowl surveys conducted in 2002 along this common routing
apply to both the preferred and outfitter routes.  Therefore, densities from the 2002 surveys are applied
to the discussion of the areal extent of the highway and its effects on waterfowl populations pertaining to
the common sections of the preferred and outfitter routes.  Densities for the breeding surveys will be
used to assess effects of the areal footprint of the highway.

For a comparison of the two routing options, the discussion focuses on those biophysical ecodistricts
through which the routing is not common. These include:  Preferred Route: V1, V2, V3, V5, and V6;
and Outfitter Route: V2, V6, V7, and V8.

2.1 Average Waterfowl Densities Along the Preferred and Outfitter Routes

2.1.1 Canada Geese/Black Ducks

As expected, the highest average density of Canada goose/black duck (CAGO/BLDU) along the
preferred route was in V6 at 1.0 birds/km2 (Table 3).  The next highest density (0.9 birds/km2) was
recorded in V3, an ecodistrict with less than 10 percent open water but with vegetation cover of
predominantly moss and shrubs.  Densities in the remaining ecodistricts were less than 0.6 birds/km2.

Along the outfitter route, the average density of CAGO/BLDU was also highest in V6 at 0.8 birds/km2.
In the remaining ecodistricts, densities averaged 0.7 birds/km2 or less (Table 3).

2.1.2 Diving Ducks

Along the preferred route, densities of diving ducks (divers) ranged from 0.1 to 0.8 birds/km2.  The
density of divers in V6 was relatively low compared to V1 and V3 (Table 3).  This may reflect the fact
that diving ducks are often observed using rivers and rocky lakes rather than wetland areas.  Rivers may
flow through forested areas with variable topography and may still provide suitable habitat for diving
ducks.  Similarly, waterbodies surrounded by forest and rugged topography may also provide habitat to
divers.

Average diver densities were generally higher on the outfitter route, ranging from 0.1 birds/km2 in V8 to
0.9 birds/km2 in V7 (Table 3).  Biophysical ecodistrict V8 has between 11 and 20 percent open water
and is predominantly moss and lichens, while V7 has less than 10 percent open water and is
predominantly treed.  This pattern again likely reflects the use of non-wetland type habitats by this
species group.
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2.1.3 Other Dabblers

Densities of other dabblers (dabblers) along both routes were generally low, likely due to the relatively
low numbers of individuals within this grouping that were observed during surveys.  However, along the
preferred route, the highest density of dabblers observed was in V6 at 0.2 birds/km2.

Along the outfitter route, the density of dabblers in V6 was half that observed along the preferred route,
at 0.1 birds/km2.  The highest density of dabblers observed along the outfitter route was in V8 at 0.2
birds/km2.  As noted above, this biophysical ecodistrict has the second most abundant open water supply
at 11 to 20 percent.

2.2 Waterfowl Densities – Breeding, Moulting and Staging

2.2.1 Breeding

Canada Geese/Black Ducks

During the breeding period, the highest densities of CAGO/BLDU occurred in V6 along both the
outfitter route and the preferred route (approximately 1.4 birds/km2 along both routes) (Table 4).  The
same density (1.4 birds/km2) was observed in V8 along the outfitter route.  In the remaining biophysical
ecodistricts along the outfitter route, densities ranged from 0.7 birds/km2in V2 to 1.2 birds/km2 in V7
(Table 4).

Densities in V5 and V3 along the preferred route were also relatively high (1.0 and 1.3 birds/km2,
respectively).  In V1 and V2, both biophysical ecodistricts with less than 10 percent open water and
predominately treed, densities were 0.5 birds/km2 (Table 4).

Fixed-wing transect surveys in 1993 and 1994 indicated densities of Canada geese within the project
area (Eagle Plateau Ecoregion) to range from 0.2 to 0.4 birds/km2 (Bateman and Hicks 1995).  While
these Canada goose densities represented some of the highest seen in Labrador, they are generally lower
than those observed during surveys for the TLH in 2002 and 2003.  However, the survey methodology
used in 2002 and 2003 targeted waterfowl habitat along the proposed highway route, rather than the
method used by Bateman and Hicks (1995), which flew random straight line north-south transects.  This
may account for the higher densities observed.  Also, the above calculations include observations of
black ducks.  Goudie and Whitman (1987), from aerial surveys conducted in 1980, reported even lower
densities of Canada geese in the Eagle Plateau Ecoregion, with 0.1 birds/km2 over a 241 km2 survey
area.  Again, Goudie and Whitman (1987) surveyed random plots and densities were not based on a
methodology that targeted suitable waterfowl habitat.
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Diving Ducks

Densities of divers observed during the breeding surveys were lower than those observed for
CAGO/BLDU in most biophysical districts along both routes.  Along the preferred route, densities
ranged from 0.5 birds/km2 (V6 and V2) to 1.0 birds/km2 (V3), with the highest densities occurring in
V1, V3 and V5 (Table 4), biophysical ecodistricts with less than 10 percent open water and, in the case
of V1 and V5, predominantly treed.

Along the outfitter route, a similar pattern was observed in that the highest densities of divers were
observed in V2 and V7, biophysical ecodistricts with less than 10 percent open water and predominantly
treed (0.8 and 0.7 birds/km2, respectively) (Table 4).  The densities of divers in V6 and V8 along the
outfitter route were only 0.4 and 0.2 birds/km2, respectively.

Other Dabblers

As noted above, the number of other dabblers (i.e., not Canada geese and black ducks) that were
observed during all surveys along both route options was generally low.  Along the preferred route,

densities in all biophysical ecodistricts were ≤ 0.3birds/km2 (Table 4).  As expected, the highest
densities occurred in V6 and in V3 (both at 0.3 birds/km2).  Even though V3 has less than 10 percent
open water, moss, shrubs and lichen predominate over tree cover.  No dabblers were observed in V2.
This might be expected because only a small portion of the preferred route travels through biophysical
ecodistrict V2.

Along the outfitter route, the highest dabbler density was observed in V8 at 0.5 birds/km2.  V6 exhibited
a density of 0.2 birds/km2, slightly less than observed in V6 along the preferred routing.  Densities in V2
and V7 were < 0.1 birds/km2 (Table 4).

2.2.2 Moulting

Canada Geese/Black Ducks

The density of moulting CAGO/BLDU was highest in V6 along the preferred route (1.7 birds/km2).  V1
also exhibited a fairly high density at 1.2 birds/km2.  V1 had less than 10 percent open water and is
predominantly treed.  However, unlike during the breeding period, aggregations of CAGO/BLDU were
observed during the moulting surveys and the relatively high density in this biophysical district could be
related to one or more aggregations in an area.  The densities in the remaining biophysical ecodistricts
along the preferred route ranged from 0.0 birds/km2 in V2 and 0.3 birds/km2 in V5 to 0.9 birds/km2 in
V3 (Table 4).
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Along the outfitter route, relatively high densities of moulting CAGO/BLDU were also observed in
three of four biophysical ecodistricts.  The density in V6 was 1.2 birds/km2, 1.3 birds/km2 in V7 and 1.5
birds/km2 in V2.  Both V7 and V2 have less than 10 percent open water and are predominantly treed.
As noted above, the relatively high densities in these two biophysical ecodistricts are likely the result of
aggregations of moulting birds over a limited area.  The fourth biophysical ecodistrict along the outfitter
route, V8, had a density of 0.4 birds/km2 (Table 4).

Diving Ducks

Along the preferred route, densities of moulting divers ranged from 0.1 birds/km2 in V6 to 0.6 birds/km2

in V1.  The biophysical ecodistrict with the highest density (V1) has less than 10 percent open water and
is predominantly treed.  The relatively high density of divers in this biophysical ecodistrict likely results
from observations of aggregations of ring-neck ducks that were often observed in rocky ponds, rather
than in wetland areas.  Where divers were observed, the lowest density along the preferred route was in
V6, the biophysical ecodistrict that generally exhibited the highest densities of waterfowl during the
surveys.  No divers were observed in V2.

With the exception of V8, all biophysical ecodistricts along the outfitter route exhibited higher densities
of divers than were observed along the preferred route.  Densities ranged from 0.1 birds/km2 in V8 to
1.0 birds/km2 in V6 and V7 and 1.1 birds/km2 in V2 (Table 4).

Other Dabblers

No dabblers (outside of Canada geese and black ducks) were identified during the moulting survey
along the preferred route.  Along the outfitter route, dabbler densities were also low, with none being
recorded in V2 or V7.  Densities in V6 and V8 were 0.1 birds/km2 (Table 4).

2.2.3 Spring Staging

Canada Geese/Black Ducks

Along the preferred route, the highest density of CAGO/BLDU observed was in V3 at 1.1 birds/km2.
The next highest density observed was in V6 at 0.7 birds/km2.  Densities ranged from 0.2 birds/km2 to
0.6 birds/km2 in the remaining biophysical ecodistricts (Table 4).  Along the outfitter route, densities
were generally higher than those observed along the preferred routing, with the highest density being 0.9
birds/km2 in V6.  Densities in other biophysical ecodistricts ranged from 0.5 birds/km2 in V2 to 0.8
birds/km2 in both V7 and V8 (Table 4).
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Diving Ducks

Densities of divers along the preferred route were generally low, ranging from a high of 0.2 birds/km2 in
V5 and 0.1 birds/km2 in both V3 and V6 to <0.1 birds/km2 in V1 (Table 4).  Densities of divers were
higher along the outfitter route, ranging from a high of 0.8 birds/km2 in V2 and 0.6 birds/km2 in V6 and
V7 to 0.1 birds/km2 in V8 (Table 4).

It should be noted that the higher densities of CAGO/BLDU and divers observed along the outfitter
route during spring staging may reflect differences in advance of season between 2002 and 2003.  The
late spring break up in 2002 likely caused birds to delay movement into some areas.  Thus, during the
spring staging survey conducted along the preferred route in 2002, less birds were seen.  In 2003, the
spring season advanced earlier and more birds were seen during the staging survey along the outfitter
route. This is supported by the fact that in V6, the biophysical ecodistrict with the greatest amount of
potential waterfowl habitat, densities along the two routes within this district differed during the spring
staging surveys but were the same for the breeding surveys.  By the time of the breeding surveys in each
year, CAGO/BLDU appear to have moved into breeding areas.

Other Dabbler

As with all surveys conducted, dabbler densities (not including Canada geese and black ducks) tended to
be uniformly low.  Along the preferred route, spring staging densities ranged from no birds observed in
V1 and <0.1 birds/km2 in V3 to 0.1 birds/km2 in V6 and 0.2 birds/km2 in V5 (Table 4).  Along the
outfitter route, dabbler densities ranged from 0.3 birds/km2 in V8 and 0.1 birds/km2 in both V6 and V2
to <0.1 birds/km2 in V7 (Table 4).

2.2.4 Fall Staging

Canada Geese/Black Ducks

Along the preferred route, the fall staging density of CAGO/BLDU was highest in V6 at 0.6 birds/km2.
In the remainder of the biophysical ecodistricts along the preferred route, densities ranged from 0.5
birds/km2 in V5 and 0.4 birds/km2 in V3 to 0.3 birds/km2 in V1.  No CAGO/BLDU were observed in V2
(Table 4).

The highest densities of fall staging CAGO/BLDU were observed along the outfitter route.  Densities in
V2 and V6 were 1.1 and 1.0 birds/km2, respectively (Table 4).  The density in V7 was 0.6 birds/km2 and
in V8, 0.3 birds/km2.
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Diving Ducks

Along the preferred route, fall staging densities of divers ranged from 0.4 birds/km2 in V6 to 1.9
birds/km2 in V3 and 2.3 birds/km2 in V1 (Table 4).  Similar to the pattern observed in previous surveys
on the distribution of divers, biophysical ecodistrict V6 (with 20 to 30 percent open water) had the
lowest densities while biophysical ecodistricts such as V1, V3 and V5 (with less than 10 percent surface
water), had the highest densities (Table 4).

Similarly, along the outfitter route, some of the highest densities were observed in V2 (1.7 birds/km2)
and V7 (2.4 birds/km2), both biophysical ecodistricts with less than 10 percent water and predominantly
treed.  The density of divers in V6 was also relatively high at 1.7 birds/km2 (Table 4).

Other Dabblers

During the fall staging survey along the preferred route, dabblers were recorded only in V5 and V6
biophysical ecodistricts at <0.1 and 0.5 birds/km2, respectively (Table 4).  Along the outfitter route, all

densities were ≤0.2 birds/km2, specifically 0.1 birds/km2 in V2 and V8 and 0.2 birds/km2 in V6 and V7
(Table 4).

As noted for spring staging, the higher densities of CAGO/BLDU and divers observed along the outfitter
route during fall staging may reflect differences in advance of season between 2002 and 2003.  The
onset of breeding in 2002 likely occurred later than in 2003 due to the late spring break up.  Thus, during
the fall staging survey conducted along the preferred route in 2002, some birds may not have yet moved
to inland staging areas.  In 2003, the spring season advanced earlier and by the time of the fall staging
survey along the outfitter route, it is possible that most birds had arrived at inland staging areas.
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3.0 Comments 3 and 4 - Highway Footprint and Effects on Populations

Comment 3:  An estimate of areal extent of the highway footprint and, based on observed

densities, the estimate of impact on populations for both routes.  For reference purposes

Bateman (1995), Goudie and Whitman (1985) and Erskine (1987) will be useful to assess

relative impacts at a local, regional and flyway level.

Comment 4:  Based on the above results, provide a textual discussion and assessment of the

findings, focusing on each of the habitat requirements of waterfowl for each of the above-noted

life history stages and the relative impacts on populations.

The areal extent of the highway for each routing option (preferred and outfitter) was calculated.  Then
based on densities of CAGO/BLDU, divers and other dabblers observed during breeding surveys in
2002 and 2003, the number of birds that may be affected (i.e., displaced) by clearing of the highway
right-of-way was calculated (Table 5).  It should be noted that while the width of right-of-way clearing
was assumed to be 40 m for the calculations, this is a conservative estimate as WST has committed to a
right-of-way clearing of 30 m wherever possible.  The density estimates used were from breeding
surveys conducted in 2002 and 2003.  As noted above, spring and fall staging survey results may have
varied between 2002 and 2003 because of differences in season advance between those two years.
However, densities from the breeding surveys were comparable, particularly in the important V6 region,
where the density of CAGO/BLDU was the same in 2002 and 2003 (1.4 birds/km2).

Along the preferred route, a total of 82 CAGO/BLDU may potentially be displaced by highway
construction.  The total divers and dabblers that may be displaced are 62 and 14 birds, respectively.  The
total birds that could be affected along the preferred route could be 158 (Table 5).  Along the outfitter
route, a total of 93 CAGO/BLDU may potentially be displaced by highway construction.  The total
divers and dabblers that may be displaced are 54 and 12 birds, respectively.  The total birds that could be
affected along the outfitter route could be 159 (Table 5).

As was noted above, in previous surveys (Goudie and Whitman 1987; Bateman and Hicks 1995) the
relative densities of waterfowl observed in ecoregions along the proposed highway route tended to be
lower than those observed in the same ecoregions during surveys in 2002 and 2003.  However, the
methodologies used for these surveys were not the same and the grouping of species to determine
densities also generally differed.  As well, the surveys conducted by Goudie and Whitman (1987)
concentrated on the breeding period only and staging and moulting surveys reported by Bateman and
Hicks (1995) contained no data for the current study area.  Finally, none of the data from these previous
surveys were calculated on a biophysical ecodistrict level, so comparisons at this level of detail cannot
be made.
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Table 5 Proposed Highway Footprint in Each Biophysical Ecodistrict (Preferred and
Outfitter Route Options) and Estimated Number of Waterfowl Potentially Affected
by Highway Construction

Canada Geese/Black Ducks Divers Other Dabblers

Biophysical
Ecodistrict

Highway
Length
(km)

Areal
Footprint of

Highway
(km2)1

Average
Density

(birds/km2)2
# Birds

Average
Density

(birds/km2)
# Birds

Average
Density

(birds/km2)
# Birds

TOTAL PREFERRED ROUTE
Y8 38.7 15.5 0.3 4.6 0.4 6.2 0.0 0.0
V6 53.7 21.5 1.4 30.1 0.5 10.7 0.3 6.4
V1 19.3 7.7 0.5 3.8 0.9 6.9 0.0 0.0
V3 21.4 8.6 1.3 11.1 1.1 9.5 0.3 2.6
V5 43.3 17.3 1.0 17.3 0.8 13.8 0.2 3.5
V2 9.3 3.7 0.6 2.2 0.5 1.8 0.0 0.0
T1 18.2 7.3 0.0 0.0 0.2 1.5 0.0 0.0
T2 4.6 1.8 0.0 0.0 0.0 0.0 0.0 0.0
S4 21.7 8.7 1.2 10.4 0.9 7.8 0.1 0.8
S3 9.5 3.8 0.5 1.9 0.4 1.5 0.1 0.4
O4 14.3 5.7 0.1 0.6 0.3 1.7 0.0 0.0

Total Birds: 82.0 Total Birds 62.0 Total Birds 14.0

TOTAL OUTFITTER ROUTE
Y8 38.7 15.5 0.3 4.6 0.4 6.2 0.0 0.0
V6 62.4 25.0 1.4 35.0 0.5 12.5 0.3 7.5
V2 82.2 32.9 0.7 23.0 0.5 16.4 0.0 0.0
V7 15.1 6.3 1.2 7.6 0.7 4.4 0.0 0.0
V8 17.1 6.8 1.4 9.5 0.2 1.4 0.5 3.4
T1 18.2 7.3 0.0 0.0 0.2 1.5 0.0 0.0
T2 4.6 1.8 0.0 0.0 0.0 0.0 0.0 0.0
S4 21.7 8.7 1.2 10.4 0.9 7.8 0.1 0.8
S3 9.5 3.8 0.5 1.9 0.4 1.5 0.1 0.4
O4 14.3 5.7 0.1 0.6 0.3 1.7 0.0 0.0

Total Birds: 93.0 Total Birds: 54.0 Total Birds: 12.0

Total Birds Potentially Affected Along Preferred Route: 158
Total Birds Potentially Affected Along Outfitter Route: 159

1 Assumes 40-m right-of-way, including all vegetation types including forest, barren, bog and burnt areas.
2 Densities from 2002 breeding surveys for highway sections Y8, T1, T2, S4, S3, V2 and O4.

Biophysical ecodistrict V6 exhibited the highest densities of waterfowl during surveys in 2002 and 2003
and, where V6 interacted with the preferred and outfitter routes, the density of birds was the same.  The
overall number of birds that may potentially be affected by highway construction is the same regardless
of the route option selected.  While more CAGO/BLDU may be displaced along the outfitter route (93
versus 82), this is offset by there being more divers and other dabblers potentially displaced along the
preferred route (62 versus 54 and 14 versus 12, respectively).  As the outfitter route is actually 30 km
longer than the preferred routing, the overall waterfowl habitat quality may be somewhat better along
the preferred route, although this is apparently offset by the increased area that will be affected along the
outfitter route.  As well, the amount of V6 that occurs along the outfitter highway route is greater than
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the amount of V6 that is intersected by the preferred route option (42 km versus 34 km; an additional 20
km of V6 is common to both routes).

There are no recent waterfowl population estimates for Labrador.  However, Goudie and Whitman

(1987) estimated the population of Canada geese on the Eagle Plateau to be 1,150 ± 940 and the total

ducks to be 7,480 ± 2,370.  The total production for Labrador at that time was estimated to be 153,000
Canada geese and 420,000 ducks.  The number of geese and ducks that may be displaced by highway
construction is small compared to the potential regional population.  As well, there is nothing to indicate
that waterfowl habitat is particularly limited in Labrador and it is unlikely that any waterfowl displaced
as a result of construction will be unable to find alternate suitable habitat in the area.

As has been indicated in the environmental impact statement/comprehensive study report prepared for
the Happy Valley-Goose Bay to Cartwright Junction TLH, the construction of the highway itself is
predicted to have a minor effect on waterfowl populations in the region.  And as the above exercise has
shown, the effects will be similar regardless of which routing option is selected.
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ISO9001

JWEL Project No. NFS09308-0004

February 10, 2004

Mr. Roger Pottle
Senior Environmental Planner
Department of Works, Services and Transportation
5th Floor, Confederation Building West
P.O. Box 8700
St. John’s, NL   A1B 4J6

Dear Mr. Pottle:

Re: Response to Follow-up Questions on Waterfowl Component Study Addendum – Cartwright Junction
to Happy Valley-Goose Bay Trans Labrador Highway

The attached excel table provides the additional information requested by Mr. Bruce Turner of Environment Canada
on February 4, 2004.  The table separates the density data for Canada geese and black ducks, provides dabbler and
diver densities, and the total number of ducks seen by ecodistrict within each of four road segments (western end
common to both routes, preferred routing, outfitter routing, and eastern end common to both routes).  The area
surveyed within each ecodistrict and the amount of the proposed highway routings within each ecodistrict is also
included.

Further to a discussion I had with Mr. Turner about clarifications related to survey methodology, the survey height
was maintained at approximately 30 m above ground level (100 ft).  It was assumed that there was a 250 m viewing
radius from either side of the helicopter, in which it was considered reasonable that the majority of waterfowl species
would be observed and identified.  This estimate (linear distance flown by 0.5 km wide viewing diameter) was used
to determine survey area when calculating waterfowl densities.

If you have any questions or require further information, please contact me at 709-576-1458.

Yours truly,

JACQUES WHITFORD ENVIRONMENT LIMITED

Kathy Knox
Wildlife Biologist

Attachment
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