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l INTRODUCTION 

The Trans-Canada Highway (T.C.H.) is the major public surface 
transportation route through the lower Bow Valley of Western 
Central Alberta. In 1978, Public works Canada (P.W.C.) 
proposed that this highway be "twinned" in order to 
accommodate increasing vehicular traffic volumes. In May 1978 
this proposal was referred to the Federal Environmental 
Assessment Review Office for a formal review under the 
Environmental Assessment and Review Process. The review panel 
recommended that the project should proceed and made 
suggestions designed to lessen the adverse environmental 
impact on the area, particularly on wildlife. 

These mitigating measures included the construction of a fence 
to prevent wildlife entry to the highway right-of-way and the 
construction of underpasses and/or overpasses designed to 
allow wildlife to pass safely from one side of the highway to 
the other. 

The panel also recommended the establishment of a monitoring 
program to assess the effectiveness of these precautions. 
Phase I of the T.C.H. twinning project extends from the East 
Gate (km 0.0) to the Power House Underpass (km 11.4). warden 
Service monitoring of the mitigation measures in this section 
began with fence construction in June 1983 and concluded 
December 31, 1987. Three progress reports were written during 
this period; the last one is dated September, 1986. By 
December, 1987 the monitoring program had satisfied its 
objectives. This final report analyses the results obtained 
during the 4.5 year study period. 

The wildlife fence was completed to km 11.4 by January, 1985. 
Four underpasses exist in this section of highway to 
facilitate animal movement. They are open bridge type 
structures at km 0.6 (East Gate), km 2.5 (Carrot Creek) and km 
6.4 (Seven Mile Hill - referred to as Duthil in some reports) 
and a culvert underpass at km 4.1 (Morrison Coulee). The East 
Gate, Morrison Coulee and the Seven Mile Hill structures were 
specifically designed as animal underpasses. Carrot Creek is 
primarily a highway bridge over the creek with a trail added 
on the east side as an animal path. The underpass at km 11.4 
(Power House) was excluded from Phase I monitoring as the 
wildlife fence was not extended west from it until 1986 as 
part of the Phase II project. 

One-way gates are located throughout the fence to provide 
exits for animals trapped within the fenced area. Swing-type 
gates were constructed to allow service vehicle access and may 
be used for animal removal. 
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For the purposes of this report, monitoring of animal 
movements began at the East Gate and Morrison Coulee 
underpasses in July, 1983. Monitoring began on the Seven Mile 
Hill underpass in January, 1985 and the Carrot Creek underpass 
in October, 1985. 

Phase II of the T.C.H. twinning project runs from km 11.4 to 
km 27.1 which is the current end of the twinned highway and 
wildlife fence. The warden Service is now monitoring the six 
underpasses in this section using the same methodology as in 
Phase I. Monitoring began on the underpasses at km 11.4 
(Power House), km 12.3 (Cascade) and km 14.9 (Buffalo Paddock 

referred to as Grasslands in some reports) in January, 1986 
and at km 19.0 (Vermilion), km 22.1 (Edith) and km 24.4 
(Healy) in September, 1987 with the completion of the fence to 
km 27.1. While complete details of Phase II monitoring have 
not been included in this report some references to Phase II 
observations occur. The first progress report on Phase II 
monitoring will be prepared in 1989. 

Figure 1: Location of Animal Underpasses, T.C.H. Phase I - II 
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2 PURPOSE AND OBJECTIVES 

2.1 PURPOSE 

To monitor the mitigation measures which were implemented 
for the prevention of wildlife/vehicle collision on the four 
lane Trans Canada Highway in Banff National Park, assess 
their effectiveness and identify modifications to existing 
measures where necessary. 

2.2 OBJECTIVES 

2.2.1 To monitor all incidents of wildlife intrusion into 
the fenced area of the highway. 

2.2.2 To monitor wildlife activity related to the use of 
the underpass structure. 

2.2.3 To monitor maintenance requirements of the fence and 
underpass structures. 

2.2.4 To identify possible modifications to existing 
mitigation measures. 
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3 METHODS 

3.1 MONITORING INCIDENTS OF WILDLIFE INTRUSION INTO THE 
FENCED AREA 

TECHNIQUE Incidents of intrusion (animals within the 
fenced highway right-of-way) reported to the 
warden Office dispatcher were recorded on the 
standard Occurrence Report form and kept on file 
B-454. Each incident was to be investigated by 
the Warden Service as to the means of entry and 
location, exit and location and the man hours 
involved. 

FORM Information was recorded in an intrusion 
notebook. 

3.2 MONITORING WILDLIFE USE OF UNDERPASS STRUCTURES 

FREQUENCY Minimum of every other day, more often if 
required. 

TIME Daylight hours. 

TECHNIQUE A sand layer (sand trap) approximately 
in width covered the entrances 
underpasses (Figure 1). 

3 meters 
to the 

FORM 

Observations were made of the tracks left in 
this substrate. 

Species, number and direction of travel were 
recorded. 

Traps were raked after each observation. 

Information was 
This information 
summary sheets. 

recor~ed in a field notebook. 
was transferred onto master 

3.3 MONITORING MAINTENANCE PROBLEMS OF THE FENCE AND DESIGN 
PROBLEMS OF THE UNDERPASSES 

3.3.1 Underpasses 

FREQUENCY In conjunction with 3.2. 

TIME Daylight hours. 

TECHNIQUE Problems noted 
recorded in field 
where possible. 

on site investigation were 
notebooks and photographed 



FORM 

3.3.2 Fence 
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This information was presented to the 
Environmental Sub-Committee (E.S.C.) by 
means of a deficiency report for its action 
through the warden service representative on 
the E.s.c. 

FREQUENCY A minimum of once every three months. 

TIME Daylight hours. 

TECHNIQUE Ski, walk or ride along the fence and record 
the problems and location in field notebook. 

FORM As per 3.3.l. 

TABLE 1: CHRONOLOGY OF FENCE CONSTRUCTION AND ASSOCIATED MITIGATIVE 
MEASURES 

DATE CONSTRUCTION 

June 1983 Fence under construction from East Gate (km 0.0) west. 
Proceeding at an equal rate on both north and south 
side. 

July 1983 Fence completed to Valleyview Picnic area (km 5.0). 
Openings still exist at the Carrot Creek dump (km 1.8), 
East Gate, Valleyview Picnic area and west end at Seven 
Mile Hill (km 5.1). 

December 1983 Fence completed to Seven Mile Hill Underpass (km 6.4). 
All major openings except East Gate and west end (km 
6.4) now closed. 

February 1984 Valleyview cattleguard constructed. 

August 1984 Valleyview cattleguard re-constructed. 

October 1984 Fence construction continues west. 

December 1984 Fence taken over C.P.R. tracks at bottom of Seven 
Mile Hill (km 6.86). 

January 1985 Fence completed to Power House Underpass (km 11.4). 
Phase I fence completed. 

October 1985 Carrot Creek Bridge (km 2.5) completed for animal 
passage. 

November 1985 C.P.R. crossing at bottom of Seven Mile Hill 
improved. 

September 1986 Fence construction continues west (Phase II). 

January 1987 

April 1987 

June 1987 

October 1987 

Fence completed to .Norquay Junction (km 17.5). 

Fence construction continues west. 

C.P.R. crossing relocated (km 7.0). 

Fence completed to km 27.1 (Phase II fence 
completed). 
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4 RESULTS 

4.1 INCIDENTS OF WILDLIFE INTRUSION INTO THE FENCED AREA OF 
THE HIGHWAY 

All reported intrusions were investigated by warden Service 
staff in order to remove the animal from the fenced area and 
to determine the means of entry. Guidelines for the Warden 
Service response to these intrusions are contained in the 
document "Wildlife Mitigation Measures T.C.H. Phase I 
Contingency Plan for Wildlife Intrusions Into Highway 
Right-Of-Way" (Smith, B., 1983, Banff National Park, 
unpublished). 

There is a direct correlation between the dates and locations 
of intrusions and the phases of fence construction. Table 1 
lists the major dates in the chronology of fence construction 
and associated mitigative measures. 

The number of incidents of fence intrusion, the number of 
animals involved and the causes are shown in Figure 2. From 
June 1983 until December 31, 1987, Phase I monitoring recorded 
861 animals gaining access to the fenced highway. 

Of these intrusions, 633 were open end intrusions. "Open" 
refers to the open ends that presently exist at the East Gate 
and until Septembir 1986 existed at the west terminus of the 
fence. Entry via the East Gate accounts for more than 90% of 
the open end intrusions. Intrusions around the west end 
almost stopped when the fence was extended to km 6.4 in 
December, 1983 and then to km 11.4 in January, 1985. The 
average number of animals per incident (an incident meaning 
each time animals enter the fenced area) for open end 
intrusions was 4.4. This compares with a 3.5 animals per 
incident average for all types of intrusion. East Gate 
intrusions have involved a herd of up to 14 elk that would 
enter via the eastbound lane in the late evening or early 
morning hours. They fed most frequently in the first 1.5 
kilometres but occasionally ranged as far west as Carrot 
Creek. 

In December of 1984, the fence was abutted to the railroad 
tracks at kilometre 6.8 on the south side of the highway. 
Four feet by eight feet plastic sheets were laid down on each 
side of the grade and extended down to the fence. A sheet was 
also laid between the rails. Drifting snow allowed animals to 
gain footing and cross at the bottom of the plastic. As well, 
some animals walked between the rails, where the plastic was 
not steep or slippery enough to prevent them from crossing. 
Entries at this point were termed "cpr" (for railway) and 
steadily increased until November of 1985, accounting foL 101 
animals gaining access on 38 occasions (an average of 2.7 
animals per incident). 
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In November of 1985 the plastic barrier was improved by 
doubling the length of the plastic guard and increasing the 
bow to the plastic between the rails. In addition, two fence 
rails were run from the fence to the track grade and mesh 
placed from the bottom rail to the ground. 

From November 1985 to December 1987, 10 elk, 2 mule deer and 1 
white-tailed deer entered at the CPR crossing. One mule deer 
entered and exited between the rails for three or four 
consecutive mornings (Anderson, pers. comm.). Nine of these 
animals entered in December, 1986 when freezing rain and wet 
snow provided firm footing on the otherwise slippery plastic 
sheeting. The surface was cleaned and no more incidents were 
recorded. In June, 1987 P.W.C. relocated a section of fence 
and repositioned the CPR barrier 200 meters west along a 
straight section of track. Trains had frequently damaged the 
plastic guard between the tracks perhaps because of its 
location on a curve. The barrier has not been damaged since 
its relocation. 

FIGURE 2: Means of Entry into Fenced Right-of-Way, 
June 1983-December 1987 
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In February of 1984 a mesh-type cattleguard was constructed 
at the Valleyview picnic area to allow vehicle access. This 
type of cattleguard proved ineffective as an animal barrier 
and resulted in 12 elk gaining access to the fenced highway 
on 9 occasions for an average of 1.3 animals per incident. 
Entries via cattleguards are termed "catt". This mesh-type 
cattleguard was replaced with a pipe style cattleguard in 
August 1984. Since that time there has been only one 
intrusion incident. A bull elk crossed after falling between 
the pipes and struggling to the inside of the fence. 
Fortunately the elk did not break a leg. 
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Incidents of animals gaining access through swing gates 
(termed "swin") are infrequent. However, when a swing gate 
is left open it is usually readily discovered by the elk and 
used as an access point. This has occurred on 9 occasions 
and involved 22 animals for an average of 2.4 per incident. 

A fence break (fenc), caused by a tree falling onto the fence 
or by some other means, is also readily discovered and used 
by elk. Four fence breaks resulting in intrusions have 
occurred and allowed access to 25 animals for an average of 
6.3 animals per incident. 

If not well-oiled or functioning properly, the one-way gates 
will swing open when used by animals escaping the fenced area 
but will not close after them. These opened one-way gates 
then become an access point. Incidents of this type (termed 
"one") have occurred twice allowing access to 16 elk for an 
average of 8 animals per incident. 

Black bears have gained access by climbing the fence. It has 
been observed that adults climb the posts, while the young 
bears climb up the wire (Wackerle, pers. comm.). Nine 
intrusions of this type (termed "clim") have occurred 
allowing access to nine bears. 

The means of entry could not be determined on 27 occasions 
involving 27 elk, 1 mule deer and 2 black bears. These were 
simply termed unknown (unk) and averaged 1.1 animals per 
incident. 

There have been 14 ungulate, 3 coyotes and one black bear 
mortalities within the fenced area during the study period. 
The ungulate mortalities represent 2.0% of the total number 
of animals that have gained access to the fenced area. Of 
the ungulate mortalities, 12 were elk and two were mule deer. 

Since January 1985, the number of manhours involved in 
removing animals from within. the fenced area have been 
recorded (see figure 3). During 1985 a total of 151.5 
manhours for an average of 12.6 hours per month were spent 
removing elk trapped within the fenced area. In 1986, 66 
manhours, the majority in November and December were spent 
removing animals from within the fence. In 1987 the warden 
Service spent 14.5 hours removing wildlife intrusions. This 
figure would be considerably higher if the majority of elk 
gaining access at the East Gate were not conditioned to using 
the one way gate at km 1.3 on the south side. 
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Wildlife intrusion records show that since 1985, elk found 
within the fence were removed via one-way gates on 94 
occasions involving 370 animals. The majority of intrusions 
occurred at the East Gate and many of these animals became 
conditioned to using the km 1.3 one way gate. In virtually 
every instance of intrusion removals at gates other than km 
1.3 the gate had to be opened before the elk could be herded 
through. 

From November 1985 to December 31, 1987 the one way gate at 
km 1.3 was monitored in conjunction with the underpasses 
using the sand/track trap method. In addition to the elk 
intrusions observed leaving via this gate, the sand trap 
indicated 164 elk and one black bear exiting the fenced area. 
As this was the only one way gate monitored and only since 
November 1985, the number of wildlife intrusions were likely 
greater than the intrusion records show. 

FIGURE 3: INTRUSION RELATED MANHOURS, 1985 - 1987 
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4.2 WILDLIFE USE OF UNDERPASS STRUCTURES 

Figure 4 depicts a general underpass configuration and 
indicates how each sand/track trap is labelled. Design 
differences occur at each underpass. The East Gate 
underpasses are offset with the westbound underpass being 
approximately 50 metres further east than the eastbound 
underpass. The Morrison Coulee underpass is a culvert type 
as opposed to the others which are bridge-types. The Carrot 
Creek underpass is designed to facilitate animal passage 
along a trail constructed on the east side only. 

with Sand Trap Location 

SAND/TRACK TRAP 

Westbound Lane, 
North Side 

Westbound Lane, 
South Side 

Eastbound Lane, 
North Side 

Eastbound Lane, 
South Side 

A through passage of an animal occurs when tracks are 
observed travelling from ES through EN then WS and out WN or 
vice versa. A return passage of animal occurs when tracks 
are observed entering ES and returning, or ES to EN and 
returning or ES to WS and returning. The returns of animals 
entering from WN would be labelled as either WN and return, 
WN to ws and return or WN to EN and return. 

4.2.1 Deer Through 

Figure 5 shows a yearly comparison of the number of 
deer that made a through passage at each underpass as 
monitoring of that underpass occurred. At the East 
Gate each year except 1985 shows a moderate increase 
over the previous year. Carrot creek has a low but 
steady use for the two years it was monitored. 
Morrison Coulee through movement increased steadily 
and then dropped off by 39% in the final year. The 
Seven Mile Hill usage increased in the first two years 
of monitoring and then dropped off by 21% in 1987. 
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FIGURE 5: COMPARATIVE UNDERPASS 
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Figure 6 depicts the total deer traffic through each 
underpass and the direction of travel. During the study 
period 1069 deer have made a complete passage of the East 
Gate Underpass and 736 deer have made a complete passage of 
the Morrison Coulee Underpass. Since January 1, 1985 
monitoring of the Seven Mile Hill Underpass has shown 606 
deer made a through passage. Monitoring of the Carrot creek 
Underpass since January 1, 1986 has shown 43 deer made a 
complete passage. 
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FIGURE 6: TOTAL DEER PASSAGE THROUGH, 1983 to 1987 
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Through movement at all underpasses except Carrot Creek is 
slightly greater from north to south. Carrot Creek has 
limited use and its south to north movement is greater than 
its north to south movement. 

Figure 7 depicts the monthly movement of deer through the 
Phase I underpasses. The East Gate and Morrison Coulee show 
peak usage in May through July with a secondary high use 
period in November. The Seven Mile Hill Underpass heavy use 
period begins in May and June and peaks in July and August. 
This underpass also shows a secondary high use period 
through November and December. Carrot creek shows minimal 
use and this is concentrated in May, June and July. 



FIGURE 
YEAR: 

10 

a: 60 
t<l 
t<l 50 
Q 

"" 
40 

0 

a: 3 
(>l 
al 20 
:E 
0 
z 10 

0 

0 

0 

,o 

0 

10 

0 

10 

a: 60 
(>l 
(>l 50 
Q 

"" 40 
0 

a: 3 
(>l 
al 
:E 
0 z 

70 

a: 60 
t<l 
(>l 50 
Q 

"" 
40 

0 

a: 3 
(>l 
al 20 :E 
0 z 

- 14 -

7: DEER MONTHLY THROUGH MOVEMEN'r 
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4.2.2 Deer Returns 

A return 
more of 
through 
shows a 
underpass 

is defined as an animal that enters one or 
the sand/track traps but fails to make a 

passage and exits the way it enters. Figure 8 
yearly comparison of the deer returns at each 
as monitoring occurred. 

The East Gate data shows no consistent correlation 
between the yearly percentage change in returns to the 
yearly percentage change in total deer traffic (both 
through and return movement) or the total through 
traffic. For example the 1985 total traffic decreased 
by 8% from 1984 while the number of returns increased 
by 102%. 

The Morrison Coulee, the Seven Mile Hill and the Carrot 
Creek data show a correlation between the direction of 
the yearly percentage change (ie. negative or positive) 
of deer returns to total traffic but no correlation 
between the amount of the percentage change. 

FIGURE 8: COMPARATIVE UNDERPASS USE - DEER RETURNS -
1983 TO 1987 
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Figure 9 depicts the monthly distribution of deer returns in 
the Phase I underpasses. At each underpass the month with 
the highest deer returns is in the same season as the month 
of highest deer through movement. 

Deer returns at all three underpasses are quite often 
associated with deer that enter the underpasses and mill at 
one or more of the sand/track traps, usually licking at the 
sand, then exiting the way they entered. 

FIGURE 9: DEER MONTHLY RETURN MOVEMENT 
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Figure 10 depicts the percentage of deer returns from either 
direction throughout the Phase I study period. At all four 
underpasses the majority of returns entered from the north. 
The percentage of deer which entered from the north at the 
East Gate, Carrot Creek, Morrison Coulee and the Seven Mile 
Hill underpasses were 66%, 72%, 82% and 55% respectively. 
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4.2.3 Elk Through 

Figure 11 shows the comparative 
underpass as monitoring occurred 
December 1987. These figures show 
a complete (through) passage. 

use by elk of each 
from June 1983 to 

only elk that made 

At the East Gate through passages varied from 
approximately 100 to 200 animals per year with the 
1987 total of 203 being the maximum. Morrison Coulee 
usage has grown to 40 to 50 passages per year. The 
Seven Mile Hill usage has steadily increased to a 
maximum of 546 passages in 1987. Carrot Creek has 
limited use. 

FIGURE 11: COMPARATIVE UNDERPASS USE - ELK PASSAGES THROUGH, 
1983 - 1987 
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Total Elk - 1986 
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1 

Total Elk - 1983 
(June - December) 

37 

Total Elk - 1985 
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Total Elk - 1987 
811 

13 
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Figure 12 depicts the total elk through each underpass 
and the direction of travel. During the study period 
662 elk have made a complete passage of the East Gate 
Underpass and 147 elk have made a complete passage of 
the Morrison Coulee Underpass. Since January 1, 1985 
monitoring of the Seven Mile Hill Underpass has shown 
that 1133 elk made a through passage. Monitoring of 
the Carrot Creek Underpass since January 1, 1986 has 
shown 14 elk made a through passage. Through movement 
at the East Gate and Morrison Coulee Underpass is 
slightly greater from south to north. Through movement 
at the Seven Mile Hill and Carrot Cr~ek Underpass is 
slightly greater from north to south. 

FIGURE 12: TOTAL ELK PASSAGE THROUGH, 1983 to 1987 
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Figure 13 depicts the seasonal movement of elk through 
the Phase I underpasses. 

Except for 1987 the East Gate Underpass has through 
passages increasing in early fall to a peak in November 
and then dropping off to almost nothing in December. 
In 1987 the greatest movement was in June and then 
through passages decreased gradually throughout the 
fall. In other years a secondary but lower high period 
of elk movement at the East Gate occurs in May and 
June. The elk that have travelled through Morrison 
Coulee did so mainly in May through July with a 
secondary but lower high use period in early fall. At 
the Seven Mile Hill Underpass peak usage occurred May 
through July with a secondary peak in September and 
October followed by a gradual decrease through 
December. Carrot Creek shows minimal use with no 
dependable pattern. At all underpasses elk through 
movement is lowest January through April. 
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FIGURE 13: ELK MONTHLY THROUGH MOVEMENT 
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4.2.4 Elk Returns 

Figure 14 makes 
elk that returned 
at each underpass. 

a yearly comparison of the number of 
and failed to make a through passage 

Throughout the entire study period at the East Gate, 
Carrot Creek, Morrison Coulee and the Seven Mile Hill 
Underpasses, the number of elk returns were 62%, 42%, 
36% and 41% respectively of the total elk traffic 
(through movement and returns). Except for Morrison 
Coulee, all underpasses show a correlation between the 
direction of the yearly percentage change (ie. 
increasing or decreasing) of elk returns to total 
traffic but no correlation between the amount of the 
percentage change. Morrison Coulee has this same 
pattern except where in 1987 returns increased by 16% 
and total traffic decreased by 7% compared to 1986. 

Figure 15 depicts the monthly distribution of elk 
returns in the Phase I underpasses. At each underpass 
the month of highest elk returns and that of highest 
elk through movement are often not the same but these 
peaks always occur during the spring and summer season. 

FIGURE 14: COMPARATIVE UNDERPASS USE - ELK RETURNS, 
1983 - 1987 

Total Elk - 1983 
(June - December) 

11 

UNDERPASS 

East Gate 

Carrot Creek 

Morrison Coulee 

1· ......• · 1 . . . . Seven Mile Hill 

Total Elk - 1984 
271 

...... 
Total Elk - 1986 

792 

Total Elk - 1985 
477 

Total Elk - 1987 
401 



- 23 -

FIGURE 15: ELK MONTHLY RETURN MOVEMENT 
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Figure 16 depicts the percentage of elk returns from 
either direction throughout the Phase I study period. 
At all four underpasses the majority of returns have 
entered from the south. The percentage of elk returns 
which entered from the south at the East Gate, Carrot 
Creek, Morrison Coulee and the Seven Mile Hill 
underpass were 96%, 80%, 68% and 93% respectively. 

FIGURE 16: ELK RETURNS, 1983 to 1987 
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4.2.5 Other Species 

Throughout the Phase I monitoring period various other 
species used the underpasses. 

At the East Gate Underpass 12 coyotes made a through 
passage from the north and 13 coyotes made a through 
passage from the south. In addition 5 coyotes have 
approached from the north but returned and 2 have 
approached from the south and returned. There was also 
one recorded lynx crossing from north to south. 

At the Carrot Creek Underpass 6 coyotes made a through 
passage from the south (2 of these on the frozen creek 
surface) and 1 coyote made a through passage from the 
north. one black bear made a through passage from the 
north. 

During this period 21 coyotes moved through the 
Morrison Coulee Underpass from the north and 27 from 
the south. Three coyotes have approached from the 
north and returned and 8 coyotes have approached from 
the south and returned. This underpass has had 3 black 
bears traverse through from the south, 2 that entered 
trap WN and returned and 2 that entered trap ES and 
returned. A wolf also made a through passage from the 
south and a lynx entered trap ES but returned. 

At the Seven Mile Hill Underpass 30 coyotes made a 
through passage from the north and 38 coyotes made a 
through passage from the south. In addition 2 coyotes 
entered from the north and returned and 2 entered from 
the south and returned. Two black bears have travelled 
through from the north and two made a through passage 
from the south. A grizzly bear entered the ES trap and 
returned. 

The fence does not prevent any real barrier to these 
species. Coyotes and wolves can gain access and leave 
the fenced area at many locations and black bears can 
easily climb the fence posts or fabric. 

4.3 MAINTENANCE PROBLEMS OF THE FENCE AND DESIGN PROBLEMS OF 
THE UNDERPASS 

4.3.l Underpasses 

Snow problems related to snowplow build-up and drifting 
were anticipated at the Morrison Coulee underpass. 
Initially snow fencing was erected but its 
effectiveness was not determined because of continual 
low snowfall years. There may still be a problem 
during heavy snowfall periods. 
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In September, 1985 drainage problems were reduced at 
the East Gate and Morrison Coulee Underpasses. Icing 
still occurs at the East Gate Underpass but excavated 
ditches have kept the ice build-up at an acceptable 
level. In the future these ditches may required 
maintenance to keep them functioning properly. At 
Morrison Coulee mounds were placed at the entrances to 
keep runoff from draining into the culvert underpass. 
These mounds have worked well in keeping runoff out of 
the underpass but they were constructed too far out 
from the entrances and sometimes melt water can drip 
down and cause ice build-up at the culvert entrance. 

The Seven Mile Hill underpass drains relatively well 
although melt water from the median runs down through 
the eastbound underpass section causing some ice build 
up and erosion. 

The Carrot Creek stream re-alignment was never 
completed and the stream still runs straight into the 
bank of the ES and EN trail. This alignment backs up 
ice onto the trail in winter and spring high water 
levels will undercut and washout the trail under the 
eastbound bridge. This part of the trail was washed 
out in the spring of 1986 and replaced in the summer of 
1987 and no steps were taken to prevent this problem 
from recurring. 

4.3.2 Fence 

P.W.C. turned the Phase I fence project over to Banff 
National Park in January, 1987. All the previously 
identified fence construction deficiencies were 
corrected. B.N.P. General works is now responsible for 
fence maintenance. 

4.3.3 Other Structures 

The closure of the East Gate, as a means of animal 
entry, by construction of a cattleguard is yet to be 
done. The problems and complaints from motorists with 
the cattleguards installed on the T.C.H. access roads 
in Phase II has certainly retarded the construction of 
this facility. Removal of animals entering at the East 
Gate is a problem requiring significant Warden 
involvement at certain times of the year. 

The CPR barrier at km 7.0 requires continual winter 
maintenance to remove snow which provides an animal 
travel surface on the otherwise slippery plastic 
sheeting. It was installed as a much lower cost 
alternative to a cattleguard type structure in the 
railway roadbed. 
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5 DISCUSSION 

5.1 INCIDENTS OF WILDLIFE INTRUSION INTO THE FENCED AREA OF 
THE HIGHWAY 

As outlined in section 4.1 wildlife intrusions result from a 
variety of causes. Some were related to the fence and 
facility construction phase. These decreased sharply once 
the open west end reached km 6.4 and improvements were made 
to the CPR fence crossing. 

Open end intrusions were the most common accounting for 74% 
of the total. The two open entry points were the East Gate 
and the west terminus located at km 11.4 throughout most of 
the Phase I study period. In September, 1986 Phase II fence 
construction began and by January, 1986 the west terminus was 
now at the Norquay Junction (km 17.5). More than 90% of the 
intrusions occurred at the East Gate and they were mainly by 
elk. Cattleguards were originally suggested for the East end 
but engineering considerations determined these unsuitable 
and presently changes in fence end configurations to 
discourage wildlife entry are under consideration. 

The East Gate intrusions are likely greater because: 
- ungulates appear insecure travelling on a highway surface 

and the East Gate has a much shorter road surface travel 
distance 
observations indicate the East Gate area is more heavily 
used by elk than km 11.4. Habitat analysis shows the East 
Gate as a preferred area. woods (ongoing) elk telemetry 
study shows year round resident elk at the East Gate joined 
by non-resident animals in early fall. Fall hunting 
pressure immediately east of the Park Gate likely 
contributes to elk moving into this area. 

Note: During Phase II fence construction once the open west 
end was temporarily located at km 17.5 for 5 months, the 
number of west end intrusions increased noticeably although 
still nowhere near the East Gate level. This illustrates how 
important the location of open ends is during construction 
and in determining permanent fence ends. 

Intrusions at the C.P.R. fence crossing were the second 
highest means of entry with 13% of total. These entries 
decreased significantly after system improvements in 
November, 1985. Presently intrusions should only occur if 
trains damage the structure or snow and ice provide a travel 
surface over the plastic sheeting. Ungulates will quickly 
exploit any openings and this facility requires periodic 
maintenance and snow removal. Operationally maintaining this 
crossing becomes a priority only once it is obvious wildlife 
are crossing at it. This is not so much a criticism of the 
maintenance program as recognition that it was unfortunate 
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planning to build a structure requiring continual upkeep. 
Over the long term a more comprehensive railway cattleguard 
system or alternate fence tie in points may be preferable 
when compared to maintenance costs and public and 
wildlife/safety considerations. 

Intrusions from fence breaks, swing gates left open and one 
way gates operating improperly totalled 7.5% of all entries. 
These can only be kept at an acceptable low level by a 
comprehensive fence maintenance program and conscientious 
attention to gate closing. 

Cattleguard intrusions were only 1.5% of total and almost 
ceased after the mesh type guard at Valleyview was replaced 
by a conventional pipe cattleguard. This pipe construction 
is used in Phase II and is an effective ungulate barrier. 
There have been instances of both deer and elk which have 
fallen into these guards and some intrusions are linked to 
cattleguards but both these occurrences are very infrequent 
and there are yet no mortalities associated with them. 

The fence is not a barrier to black bears which can climb 
either the fence posts or the fabric. These occurrences are 
few and unlikely to increase. Fence specifications required 
a gap of not more then 15 cm. along the bottom. ward et al. 
(1980) reports where a mule deer. had crawled under a fence 
that had a gap of not more than 16 cm. These specifications 
do not prevent coyotes finding entry points under the fence 
and these access areas may become large enough to provide 
entry to ungulates. 

The Warden Service has kept records of the manhours spent 
removing animals trapped within the fence since January, 
1985. In 1985, 1986 and 1987 a total of 151.5, 66 and 14.5 
hours respectively were required. In 1985 a large portion of 
the 151.5 hours were needed to remove intrusions at the CPR 
crossing prior to structure modification in November, 1985. 
Since then the majority of ungulate removals were elk at the 
East Gate in the fall and early winter, over a 1.5 to 3 month 
period each year. In the 1985/1986 winter, intrusion 
removals began in early November, lasted three months and 
required 25 manhours. In 1986/1987 they began mid November, 
lasted 1.5 months and required 36 manhours. In 1987/1988 the 
intrusions began mid December, lasted 1.5 months and required 
25 manhours. These intrusion periods coincided with the 
accumulation of significant snowdepths at the East Gate area 
but may not be the result of the snowfall alone. Some elk 
are resident at the East Gate area and these are joined by 
non-resident animals in early September. By late September 
forage quality has started to decrease. This early winter 
influx of intrusions may be related to a combination of 
better forage available inside the fenced area, increasing 
snow depths, forcing elk to exploit all forage areas, hunting 
pressure in provincial lands to the east and a behaviour by 
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some resident elk accustomed to grazing on areas now within 
the fence. It is interesting to note that intrusions taper 
off after a couple of months. Whether this is a result of 
elk movement to other areas, a reaction to the continual 
harassment of intrusion removal or other factors is unknown. 
There is not an intrusion period associated with spring 
green-up at the East Gate. 

Browne (1986) points out a number of important considerations 
for intrusion removals. These are: 

- removals have been simple enough to involve only one person 
or so difficult that six were required. 

- once a group of elk become familiar with their means of 
exit they become less difficult to remove on subsequent 
occasions. 

- in addition to the difficulty, an increase to public and 
animal safety arises when animals are new to the fence 
confines. This behaviour is magnified when the elk are 
chased. They will run back and forth across the highway 
with little regard for traffic. They will also make 
occasional runs into the fence material. These animals 
must be herded slowly and it is best to try and remove them 
by herding them toward their point of entry, giving them 
lots of room and allowing them to find a previously opened 
gate. 

As Browne (1986) stresses removal of animals from the fenced 
area can be a very time consuming operation and it is 
important that animal access points be quickly repaired to 
prevent any further intrusions. There has been one elk 
mortality during removal, a young bull likely from the 
stress of the fence confinement and the removal process. 

The installation of one way gates was considered important 
for ungulate removal and 20 of these were installed in Phase 
I. As Browne (1986) indicates below they do work and there 
are important considerations in determining their location. 

As indicated by the use of the one way gate at km 1.3, 
there is no doubt that they will work for elk removal, a 
total of 203 have been noted exiting via one-way gates. 
One-way gates have been used in a number of different areas 
in the U.S. and are known to work in the case of mule deer 
(Harrison et al., 1980). 

The location of the one-way gates appears to be critical. 
The same situation exists in Phase I as was found in the 
U.S. studies. "One-way gates were reported to be best 
located at "V"s in the fence or set-backs (Reed, Pojar and 
Woodward, 1975). In Colorado, it was found that they are 
best placed in amongst a protective cover of trees and 
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shrubs. These conditions provide needed cover for 
ungulates under conditions of stress (Marvin Smith, 
Colorado Division of Wildlife). In Phase I, wing fences 
were run out from most one way gates to enhance this "V" 
and funnelling effect. There has been little opportunity 
to test the effectiveness of these wing fences since most 
intrusions have been at the East Gate, an area where wing 
fences were unnecessary. "Authors stress the importance of 
ensuring the structure does not produce loud noises when 
animals are going through it" (Harrison et al., 1980). 
This was confirmed in the Phase I study when elk were being 
herded out the one-way gate at km 1.3. The clanging of the 
gate as elk exited would cause a reluctance and often 
refusal of others following to exit. A newer, lighter 
prototype one-way gate was installed at km 1.3 and appears 
to be much quieter. This type of gate is the recommended 
model and was installed throughout Phase II. 

One way gates are a qualified success in allowing ungulate 
removal. They work well with animals that become familiar 
with the operation of the gate at a specific location. For 
example some of the elk intruding at the East Gate are 
effortlessly herded out the km 1.3 one-way gate. But other 
members of the herd, usually young animals refuse the gate 
and it is a very time consuming process with public and 
animal safety considerations to herd them back to the gate 
after it has been tied open or herd them along to single or 
double swing gate openings. It is likely that a nucleus of 
elk, habituated to intruding at the East Gate, with no fear 
of the removal process, bring in other elk which require 
considerable effort to remove. When removing intrusions at 
locations other than the East Gate, it is only infrequently 
that elk are willingly herded out a one way gate without the 
gate first tied open. In this instance, a double or a single 
swing gate will provide a larger fence opening than a tied 
open one-way gate to herd animals through. Single swing 
gates are approximately the same cost as one-way gates. The 
advantages of one way gates is that they provide the 
opportunity for an animal to.self exit the fenced area and 
they allow pedestrian access through the fence and are self 
closing. The time and manpower was not available to install 
and monitor sand traps at other than the km 1.3 one-way gate. 
We do not know how successful these other one way gates were 
at allowing passive wildlife use. But there were 
periodically reports of wildlife inside the fence that were 
not located for removal. These may have exited by one-way 
gates. 

The wildlife fence has significantly reduced mortalities in 
the Phase I area. According to Flygare (1979), 44.6% of all 
highway ungulate mortalities occurred between the East Gate 
and the Traffic Circle (km 13.0). Prior to highway twinning 
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and fencing, from 1977 to 1982 there was an average of 34 
ungulate kills between km 0.0 and km 11.4. From June, 1983 
to December, 1987 there were only 14 ungulate mortalities in 
the same area. This average of 3 mortalities per year is 
only 2% of all known ungulate intrusions. 

Unfortunately while mortalities greatly decreased in the 
Phase I area this benefit of the fencing project was 
completely offset by an increase in total kill numbers over 
the complete TCH. Record ungulate mortalities to date were 
set in 1985 and 1986 with 98 and 148 mortalities 
respectively. Much of this increase occurred in the twinned 
but unfenced Phase II area. Woods (1986) discusses these 
mortalities and after investigating elk population figures, 
traffic volumes and kill sites states "the only consistent 
highway feature at the kill concentration points in TCH II is 
the physical extension of the highway from two to four 
lanes". 

5.2 WILDLIFE USE OF UNDERPASS STRUCTURES 

5.2.1 Monitoring Limitations 

Sand/track traps were the primary method of monitoring 
wildlife use although infrequently they were 
supplemented by visual observations of animals in and 
around the underpass structures. Sand traps were a 
good source of data but there are restrictions on their 
accuracy and on the scope of the information they 
provide. 

The following factors limited the quality of the sand 
trap observations: 

- occasional wind scouring of tracks 
- the tracking surface may freeze during winter 
- drainage problems washing out tracks and during 

winter then freezing to form an ice surface 
- track counting becomes very difficult and confusing 

with increased wildlife traffic. This can occur with 
as few as five sets of tracks since the last 
monitoring if combined with milling and licking 
activity 
difficulty in obtaining good quality tracking sand. 
The sand needs a certain quantity of moisture else 
the track will collapse making it very difficult to 
identify species and direction of travel. 

- often what was originally good tracking sand will dry 
over a period of a few months increasing the 
difficulty of track interpretation. 
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Generally the sand traps worked well in spite of these 
factors but there were instances when these constraints 
resulted in recording only an approximation of use. 

The following are limitations 
interpreted from the data: 

on what can be 

- the sand traps show the number of animal passages not 
the number of individual animals (of a particular 
species) using the underpass 

- only limited information is provided on wildlife 
behaviour in and around the underpasses 

- the tracks provide very limited data on the purpose 
of underpass use. 

The sand/track traps must be supplemented by visual 
observations if more extensive information is required. 

5.2.2 Deer Underpass Use 

5.2.2.1 Summary of Deer Use 

TABLE 

TOTAL 
YEAR TRAFFIC 

1983 * 207 

1984 416 

1985 646 

1986 935 

1987 744 

Monitoring of deer underpass activity began June, 
1983. From then until December, 1987 there were 
2454 through passages and 494 returns for a total 
traffic figure of 2948. Table II provides a yearly 
outline of this data including yearly percentage 
changes. 

II - DEER UNDERPASS USE 
YEARLY YEARLY YEAflLY 
CHANGE CHANGE It~ RETURN % CHANGE 
IN TOTAL THROUGH THROUGH RETURN OF TOTAL IN RETURN UNDERPASS 
TRAFFIC PASSAGES PASSAGES PASSAGES illf.lli PASSAGES MOfllTORED 

188 19 9% E .G./M.C. 

+!00% 355 +881 61 4% f 221 % E.G./M.C. 

+55% 505 +42% 141 12% +131% E.G./M.C./7 M. 

+451 764 +512: 171 18% + 21% E.G./M.C./7 M./C.C. 

-20l 641 -16% 101 14% -40% E.G./M.C./7 M./C.C. 

* 1983 - Monitoring June to December only 

Under2asses E.G. = East Gate M.C. "Morrison Coulee 7 M. "Seven Mile Hill c.c. = Carrot Creek 
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5.2.2.2 Deer Through 

As a comprehensive study has not been conducted, 
there is only limited information available about 
the deer population in the Bow Valley. To date 
aerial and road census techniques have only 
provided partial information for assessing the mule 
deer and white-tailed deer populations. Stressing 
the restricted confidence limits in their data, 
Harrison et al. (1982) estimated the deer 
population between the East Gate and castle 
Junction to be 67 to 80 mule deer and 20 
white-tailed deer. This is approximately 25% of 
the estimated elk population for the same year and 
area. 

It is impossible to differentiate between mule deer 
and white-tailed deer tracks in the sand traps. 
Mule deer are the most common deer in the park and 
all visual observations of deer in the underpasses 
have been mule deer. 

While the elk population still exceeds the deer 
population by at least a factor of four, deer 
through movements far exceed elk through passages 
in the Phase I underpasses. Throughout the 
monitoring period there were 2454 deer and 1956 elk 
through passages. Deer through movement exceeded 
that of elk at the East Gate by 62% or 407 
passages. Morrison Coulee with 589 more deer 
passages, recorded five times the number of deer 
than elk passages. Carrot Creek had three times 
the number of deer passages exceeded the elk 
through by 29. Only at the Seven Mile Hill 
Underpass were deer passages less than elk. Here 
there were 527 more elk passages and deer through 
movement was only 54% that of elk. The East Gate, 
Carrot Creek, Morrison Coulee and the Seven Mile 
Hill underpasses accounted for 43%, 2%, 30% and 25% 
respectively of total deer through passages. 

The East Gate had moderate yearly increases in use 
except for a 30% decrease in 1985, producing a 
total of 1069 deer through passages. There were 2% 
more south than north passages. The peak use 
period was May through July (13% more south than 
north passages) with a secondary peak period in 
October and November (28% more north passages). 

Morrison Coulee had 
for a 40% decrease 
through passages. 
north passages. 

steady yearly growth, except 
in 1987, resulting in 736 

There were 9% more south than 
The peak use period is identical 
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to the East Gate with 16% more south passages May 
through July and 23% more north passages in October 
and November. 

The Seven Mile Hill underpass had steady growth 
through its first two years and then complete 
passages dropped off by 21% in 1987. It had a 
total of 606 passages with 8% more south than 
north. May to August was the peak movement period 
with 15% more south than north passages. A 
secondary peak period occurred in November and 
December with 5% more south than north passages. 

The Carrot Creek underpass had very limited deer 
through movement (only 2% of total), primarily May 
to July, with 50% more north than south passages. 

The fact that there is less than a 10% difference 
in the number of north and south passages and there 
is a large amount of through movement relative to 
the estimated population size implies deer have a 
regular requirement to use areas on both sides of 
the highway. The heavy use summer period is 
associated with the vegetation green-up, fawning 
activity, daily and seasonal movements. The 
extension of this period into late summer indicated 
that either a large proportion of the deer remain 
in the area on a year round basis and/or the summer 
population has very high crossing requirements. 
Throughout the year some of the activity is 
associated with deer travelling through the 
underpasses to lick at the salt deposits which form 
from road surface runoff. It is impossible to 
estimate what percentage of use is associated with 
these salt licks. 

Highway mortality figures compiled by Flygare 
(1979) for the period 1964 to 1978 show only 
slightly more elk. kills than deer. It is 
impossible to determine what percentage of each 
species' activity in the roadside prior to twinning 
and fencing indicated a requirement to use areas on 
either side of the highway corridor. But the 
higher mortality rate experienced by the deer may 
indicate a greater activity rate in the highway 
corridor. Perhaps prior to fencing deer had more 
of a requirement than elk to use habitat on both 
sides of the highway. 

Flygare's mortality data also illustrates seasonal 
activity patterns. The lowest mortality was during 
the winter months when movement is restricted and 
few deer crossed the highway. The highest rate was 
in spring - usually May - when deer were attracted 
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to the early green-up vegetation in the highway 
corridor. Mortality rates then remained high June 
to December. The underpass seasonal activity use 
corresponds to activity patterns obtained from 
mortality data for the years prior to highway 
twinning and fencing. 

Initially deer through movement at the East Gate 
was seven times that of elk, much more than the 62% 
higher ratio it averaged for the entire study 
period. At the Seven Mile Hill underpass it took 
one year of use until the elk passages rose from 
18% more than deer to be consistently twice that of 
deer. This indicated that deer were initially less 
hesitant than elk in using the structures and 
perhaps have more of a regular requirement to 
travel between the areas north and south of the 
highway. We do not know why the deer were less 
hesitant it may be because of underpass design, 
underpass location and surrounding terrain, 
necessity to cross the fenced area or a combination 
of these or other factors. 

Previous research indicated that the culvert-type 
underpass at Morrison Coulee would not be 
attractive to deer movement. Monitoring by Reed, 
Woodward and Pojar (1975) showed mule deer 
reluctant to use a long concrete box underpass (10' 
x 10' x 100') on Interstate 70 in Colorado. They 
observed only 61% of the deer population used the 
underpass. Geist (1979) felt that a culvert 
underpass would be unacceptable for most ungulates 
as it restricts their lateral vision. In spite of 
this not being a recommended type of underpass for 
deer it is in a suitable location. The surrounding 
terrain meets the requirements stated by Geist 
(1979) - dense shrubbery a short distance from the 
crossing site for white-tailed deer and broken 
terrain and a steep slope nearby for mule deer. 
Also Flygare (1979) found this to be an important 
crossing area for mule deer in the spring and 
summer months. This underpass showed dramatic 
increases in use of more than 60% each year for the 
first two years before levelling off. This 
indicates a learning or an adaptive period and that 
the restriction on lateral vision is somewhat 
acceptable. The Morrison Coulee underpass is 
successful for deer with the second highest use 
rate accounting for 30% of the through traffic. 

The 
and 
deer 

open bridge type underpasses at the East G.ate 
the Seven Mile Hill sites are successful for 
passages with 43% and 25% of the total 
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traffic. The two bridges composing the East Gate 
underpass are offset by 100 metres and this 
prevents the deer having a complete view of the 
passage area. This configuration, which resulted 
from economic considerations has not limited use by 
deer. 

The carrot Creek underpass is a highway bridge 
structure over a creek which had a one metre wide 
trail added on the east side to provide animal 
access. Ward et al (1976 and 1980) reported that 
elk do not prefer to travel close to streams as the 
noise from running water hinders their hearing and 
causes them to be "anxious". This is likely the 
same for deer. This structure is poorly used as a 
deer underpass accounting for only 2% of the 
through traffic. 

In general the Phase I crossing structures are 
successful for deer. First there is a high number 
of crossings from an estimated small population. 
This is in spite of the Carrot Creek underpass 
being unsuccessful as a crossing site. The other 
three underpasses then provide well used crossing 
areas approximately every 2.5 to 3.5 km. Second, 
pre and post fence activity patterns correspond 
when seasonal underpass use is compared to movement 
patterns obtained from pre-fence mortality data. 

5.2.2.3 Deer Returns 

As Table II illustrates, deer returns have 
decreased from 22% of the total traffic in 1985 to 
14% in 1987. Over the five year study period 
returns averaged 17% of the total deer traffic. As 
a percentage of total traffic at each underpass, 
returns at the East Gate, Carrot Creek, Morrison 
Coulee and the Seven Mile Hill were 20%, 25%, 14% 
and 14% respectively over the study period. 

Returns were slightly greater from the north at all 
underpasses. The East Gate had 66% of its returns 
and 51% of its through passages from the north. 
Carrot Creek had 72% of its returns and 40% of its 
through passages from the north. 82% of returns 
and 32% of through passages were from the north at 
Morrison Coulee. The Seven Mile Hill had 55% of 
its returns and 52% of its through passages from 
the north. The months of greatest deer returns 
occurred in the same season as the months of 
greatest through movement at each underpass. 
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Deer returns result from a variety of factors. 
Some occur when deer enter an underpass to lick the 
salt deposited by the road surface runoff and 
return without completing a full passage. In other 
instances some feature of the underpass environment 
(ie. traffic noise, restricted field of vision, new 
environment or surrounding terrain) prevents a 
complete passages. In addition, animals may be 
frightened back prior to entering the first 
sandtraps and go unrecorded as a return. From the 
sand traps it is impossible to determine the amount 
of intentional returns from those triggered by some 
unacceptable feature or condition. 

Although we do not have complete information on the 
cause of returns, their numbers are not overly 
significant. The returns have averaged only 17% 
and in the past two years have decreased to 14% of 
the total yearly traffic. In addition the majority 
of returns associated with salt licking are likely 
intentional. It would take many visual 
observations and the use of a camera system to 
analyze the cause of returns. Their limited 
numbers indicate that except for the Carrot Creek 
underpass, the design and location of the 
underpasses are acceptable to deer. 

TABLE III - ELK UNDERPASS USE 
YEARLY YEARLY CHANGE YEARLY 
CHAtlGE IN THROUGH CHANGE I ti RETURN ~ 
IN TOTAL THROUGH PASSAGES FROM RETURN THROUGH OF TOTAL UNDERPASS 

rill TRAFFIC TRAFFIC PASSAGES PREVIOUS YEAR PASSAGES PASSAGES TRAFFIC MONITORED 

1983 * 4B 37 11 23% E.G./M.C. 

1984 459 -1-856% !BB +4081 271 +2364'.I': 59% E.G./M.C. 

l9B5 795 +73% 31B +69% 477 +76% 60% E.G./M.C./7 M. 

1986 1394 +75% 602 +89% 792 +66% 57% E.G./M.C./7 M./C.C. 

1987 1212 -Ill Bll •35% 401 -491. 33" E.G./M.C./7 M./C.C. 

TOTAL 390B 1956 1951 

*Monitoring June to December only. 

Unde!:e!sses E.G. • EISt Gat< M.C. • Morrison Coulee 7 M. • Seven Mt le Hill C.C. '"' C•rrot Creek 
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5.2.3 Elk underpass Use 

5.2.3.l summary of Elk Use 

Monitoring of elk underpass activity began June 
1983. From then until December, 1987 there were 
1956 through passages and 1952 returns for a total 
traffic figure of 3908. Table III provides a data 
summary including yearly percentage changes. 

5.2.3.2 Elk Through 

Bow Valley wildlife surveys show that the elk 
population has increased significantly during the 
1980's. Harrison et al (1982) concluded that 437 
elk resided in the Bow Valley from the East Gate to 
Castle Junction during the winter of 1980-81. The 
most recent Warden Service Bow Valley aerial survey 
of April 1988 records an elk count of 933 for the 
same area. The population has stabilized in the 
range of 800 to 900 for 1986 through 1988 but prior 
to that it showed a steady yearly increase. Phase 
I which is one component of the Bow Valley survey 
shows the same yearly increases during the 1980's. 

The following 
describes the 
utilization. 

three paragraphs from Browne (1986) 
Phase I elk habitat and habitat 

Harrison et al. (1982) found that the vegetation 
associated with the south side of the T.C.H. 
(consisting of aspen stands, shrubland flats and 
dense coniferous stands) provided the desired 
combination of foraging and bedding areas for 
elk. The aspen inclusions on the north side of 
the T.C.H. are largely restricted to the 
deposits of alluvial outwash material. In Phase 
I, dense coniferous stands north of the highway 
offer ideal cover and bedding opportunities, 
however these areas also exist south of the 
highway. Historically the elk utilized these 
aspen and coniferous stands north of the highway 
but this utilization does not appear to be as 
necessary as the use by deer. South of the 
T.C.H. appears to be the preferred habitat of 
the elk and north of the T.C.H. the preferred 
habitat of the deer. 

Aerial surveys in Phase I also indicate a 
greater distribution of elk south of the T.C.H. 
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In general the lower Bow Valley is utilized more 
heavily in the winter than in summer by elk and 
mule deer (Harrison et al., 1982). During the 
winter several distinct herds are formed 
although movement of animals between herds were 
observed (Jacobson 1981; Woods, 1986, pers. 
comm.). Harrison et al. (1982) found that a 
significant movement occurred toward the Canmore 
Corridor as the wintering season progressed. 
They divided elk movement into two types of 
seasonal movements. For non-resident animals, a 
migration to summer and winter ranges occurred 
in the spring and fall and involved movement 
into and out of the lower Bow Valley. The 
resident animals exhibited seasonal movements 
associated with rutting and calving and a 
altitudinal shift for summer and winter habitat. 
Associated with the seasonal movements were the 
daily movements of travel between feeding areas 
and from feeding areas to bedding areas. 

The percentage of the 1,956 elk through passages 
occurring at the East Gate, Carrot Creek, Morrison 
Coulee and the Seven Mile Hill was 33%, 1%, 8%, and 
58% respectively. Through movement has steadily 
increased each year since 1983 (Table III). Some 
increase resulted from monitoring additional 
underpasses in 1985 and 1986 but the underpasses 
receiving the majority of use have been surveyed 
since 1985 and show consistent growth. 

At all underpasses elk through movement is lowest 
January to April. The East Gate in 1987 had its 
greatest through movement in July (55% more south 
passages) followed by a gradual decrease in the 
fall (30% more north passages). Prior to 1987 its 
peak period was in the fall with 8% more north than 
south passages. Overall its through movement is 
12% greater in a north than south direction. 

Carrot Creek has 80% more south than north passages 
but with only 1% of the total through movement this 
ratio is of limited significance. 

Morrison Coulee's peak usage occurs May through 
July (100% more north passages) with a secondary 
high use period in early fall (100% more north 
passages). Overall it had 59% more north than 
south passages. 
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At the Seven Mile Hill, May to July is the peak use 
period (19% more north passages) with a secondary 
peak from September to October (19% more south 
passages). Overall it has 9% more north passages. 

Flygare's (1979) ungulate mortality data shows 
pre-fence activity periods which are similar to the 
above underpass activity season. His study 
identifies two high mortality periods. One is 
September to December and is associated with 
increased movement in the breeding season. The 
second begins in May and is linked to spring 
vegetation green-ups. 

In analysing underpass success in providing 
acceptable elk movement routes a number of factors 
must be considered. First although only very 
limited resources were available for pre fence 
studies of Phase I elk movement we do have a 
general picture of their activity. Visual 
observations and mortality data show elk frequently 
fed and travelled in the highway corridor. It is 
unknown how much of this activity was to access 
habitat on either side of the highway right-of-way 
and what percentage was opportunistic utilization 
of the roadside habitat. The mortality data also 
indicated peak activity periods in early summer and 
the fall. Aerial surveys show a greater 
distribution of elk south of the T.C.H. Habitat 
analysis indicated larger expanses of the desired 
combination of foraging and bedding areas south of 
the T.C.H. A Warden Service elk telemetry program, 
Jacobson (1981), found resident study animals 
crossing over and using both sides of the T.C.H. 
but mainly living on the south side. Together this 
data points to greater use of the south side 
habitat, a requirement to cross the T.C.H. either 
for seasonal migration or for habitat utilization 
by resident animals, and peak activity periods in 
early summer and the fall. 

Since fencing, various factors provide information 
about elk activity and allow a comparison to 
pre-fence data. Aerial surveys continue to show 
the greater distribution of elk south of the T.C.H. 
(Warden service Bow Valley Aerial Elk Surveys). 
The patterns of seasonal underpass activity 
corresponds to pre-fence activity as indicated by 
visual and mortality data. Elk through passages 
are steadily increasing at a greater rate than the 
population. Through passages for 1985, 1986 and 
1987 were 318, 602 and 811 respectively while the 
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May Phase I aerial survey counts for those years 
was 291, 445 and 416 respectively. This indicates 
that underpass use may have a learned component and 
the elk are increasingly adapting to their use. 

Woods (1988) found that although crossings of the 
highway corridor decreased after fencing, elk 
continued to use home ranges overlapping the fenced 
area. 

Finally a video recorded by Woods (1987) provides 
insight into elk use and behaviour at underpasses. 
The video shows a herd of 10 elk, 7 of which travel 
north through the Phase I Power House Underpass, 
graze immediately outside the north entrance, lick 
at the salt drip lines and return to exit at the 
south end all within twelve minutes. Three elk 
refused to enter the underpass, a few others were 
nervous both when entering and when startled by 
traffic noise while the rest remained outwardly 
calm. It also shows elk utilizing the underpass 
habitat with no intention of crossing over to the 
opposite side of the T.C.H. 

The similarity of pre and post fence activity 
patterns, continuing primary use of habitat south 
of the T.C.H., steady increase in underpass use, 
illustration of an adaptive component for underpass 
use and the utilization of underpass habitat all 
indicate that the underpasses are successful in 
providing elk with movement routes. The 
underpasses have been a gradual success as more elk 
adapt to using them. 

The underpasses are not equally used as elk passage 
routes. 

Elk usage is good at the East Gate and Seven Mile 
Hill underpasses which account for 33% and 58% of 
the total elk through passages. These are both 
open bridge type configurations, which according to 
previous applications throughout North America, 
have the greatest likelihood of success. They are 
also more costly than the culvert or concrete box 
type structures. The East Gate underpass travel 
route is not straightforward as its two bridge 
structures were offset by approximately 100 metres 
to reduce construction costs. This lack of a clear 
view of the through passage may discourage some elk 
movement although the extent of this effect is 
unknown. 
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Elk utilization of the Carrot creek underpass is 
very poor with it having only 1% of the elk through 
passages. Harrison et al, 1980 identified this 
area as an important elk crossing region from 
August to December with considerable movement 
observed in early winter and spring between the 
lower fan area and the south facing slopes. They 
recommended that in order for the carrot creek 
bridge structure to serve as an underpass a larger 
span is required with separation between the creek 
and animal pathway provided by a berm and shrub 
planting. Ward et al. (1976 and 1980) had pointed 
out that elk prefer not to travel close to streams 
as the noise from the running water hinders their 
hearing and causes them to be anxious. These 
considerations were not acted upon and the 
structure is primarily a highway bridge with a 
narrow animal pathway (approximately 1.5 metres 
wide) within 1 metre of carrot creek. 

The Morrison Coulee culvert type underpass is 
lightly used by elk as it has only 8% of the total 
elk through movement. Flygare, 1980 identified 
this area as an important crossing point for elk in 
the spring and summer months. Geist, 1979 stated 
that culvert underpasses are not acc•ptable to most 
ungulates because they restrict lateral vision 
beyond the structure. He also stated that all 
species must be able to monitor the terrain beyond 
the highway crossing area. This is truce for elk, 
who as grazers have evolved security strategies 
appropriate to open meadows. Browne, 1986 stated 
that the combination of a culvert type underpass 
placed in a generally densely vegetated gully does 
not appear to be accepted by elk. This is still 
valid although the number of through passages in 
the last two years did increase somewhat from the 
initial three years. 

5.2.3.3 Elk Returns 

The 1952 elk returns are 50% of the total elk 
traffic compared with deer returns of 17% of total 
deer traffic. Elk returns as a percentage of total 
yearly traffic decreased significantly in 1987. 
For the years 1984, 1985, 1986 and 1987 elk returns 
were 59%, 60%, 57% and 33% respectively of each 
years total traffic. 
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The East Gate and the Seven Mile Hill underpasses 
account for the majority of elk traffic. In 1987 
the East Gate through movement increased 72% and 
returns decreased 54% from 1986. In the same 
period the Seven Mile Hill through passages 
increased by 29% while returns decreased by 50%. 

At all underpasses the greatest percentage of 
returns enter from the south. This coincides with 
aerial survey data locating the majority of the elk 
population south of the T.C.H. Similar to deer, 
elk usually complete the through passage once they 
have traversed two sand traps and enter the third. 

At the Seven Mile Hill underpass the months of 
highest returns either corresponds to or are in the 
same season as the months of peak through movement. 
The East Gate was similar in 1987. In earlier 
years it's highest return months were June to 
August and the peak through movement was September 
to November. Morrison Coulee's and carrot Creek's 
limited usage does not present any recognizable 
pattern. 

An animal that returns without completing a through 
passage has not necessarily refused the underpass. 
They may enter to lick at the salt build-up or to 
graze on the grass median between the east and west 
bound bridge structures. Others desire to travel 
through but are frightened back either prior to 
entering or after a partial passage. The number 
who refuse to enter the first sand trap are 
unknown. woods (1987) video documents one elk 
which approached the underpass three times before 
finally running away about 20 metres. This animal 
did not enter while other members of the herd 
travelled through. The film also showed some elk 
calmly entering the underpass while others were 
very hesitant, mi~ling around the entrance before 
entering. Some elk were spooked by the traffic 
noise overhead while others were not outwardly 
disturbed. Although no elk left the underpass 
because of the traffic noise it is certainly a 
possibility on other occasions. In some instances 
cows may be unable to coax their calves through. 

The decrease 
passages and 
when compared 
are becoming 
structures. 

in returns, the increase in through 
the stable population base in 1987 
to earlier years indicated that elk 

more familiar with the underpass 
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5.2.4 Other Species 

The fence does not 
coyotes, lynx, wolf 
highway. When they 
likely convenience than 

prevent other species such as 
and black bear from crossing the 
use the underpasses it is more 
necessity. 

5.3 Maintenance Problems of the Fence and Design Problems of 
the Underpasses 

5.3.1 Underpasses 

As outlined in section 4.3.1, drainage problems at the 
Phase I underpasses were corrected satisfactorily. 
Minor problems still occur but are not serious enough 
to hinder animal movement. Periodic checks should 
still be made to ensure repair measures remain in place 
and that new problems haven't developed. The snow 
drifting and snow plow build-up that was initially 
experienced have not reoccurred in the recent low 
snowfall years. This may become a problem in the 
future and require extensive snow fencing. 

Additional investigation of the Phase II underpasses 
have shown serious drainage problems. The Buffalo 
Paddock underpass is located in a depression into which 
all the snowmelt and rainwater from the surrounding 
area drains. This may be uncorrectable and the 
underpass will be unuseable during periods of heavy 
precipitation and runoff. The Healy underpass was 
constructed in a high water table area and the 
subsequent installation of drainage ditches has had 
limited benefit. Most recently, extra fill was placed 
on the underpass floor and the floor area sloped to one 
side. The berm on the north side of the Power House 
underpass was reshaped to prevent runoff from 
funnelling into the underpass. The spring melt period 
will show whether the repairs to the Power house or 
Healy underpass are successful. 

5.3.2 Fence 

All previously noted deficiencies were corrected by the 
time P.W.C. turned over the Phase I fence project to 
Banff National Park in January, 1987. Banff's General 
Works has assumed responsiblility for the fence 
maintenance program. The repairs and upkeep of the 
fence will be ongoing requiring more and more attention 
as it ages. 

Normal wear and tear such as loose or broken posts, 
breaks of insufficient tension in the fence fabric, 
missing staples or fabric connectors, trees fallen onto 
the fence or malfunctioning gates does occur. A 
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regular maintenance program 
these problems and prevent 
wildlife intrusion points. 

5.4 General Discussion 

is necessary to correct 
them from developing into 

It appears that the underpass structures are successful in 
allowing elk and deer movement across the fence barrier. 
Not all underpasses are equally successful. Carrot Creek 
is barely used by either species and Morrison Coulee is 
only very lightly used by elk. Also elk have been slower 
in establishing underpass use levels than deer. But for 
both species the level of current underpass use, the 
correlation of this use pattern to pre fence activity and 
the utilization of underpass habitat indicate an acceptance 
of the facilities. In addition aerial censusing of elk 
shows the same distribution after fencing as before fencing 
and range studies conducted by the Canadian Parks Service 
had not indicated significant change in range utilization. 

The only known instance of the underpass structures not 
providing comparable pre fence use patterns for elk is in 
Phase II at the Airport and Indian Grounds area. Here 
because of highway grade constraints it was impossible to 
locate the Buffalo Paddock underpass at the established 
wildlife crossing site. Its location 1.5 km west of this 
site, in an area constricted between the highway and 
buffalo paddock fence, compounded by major drainage 
problems is so far unsuccessful in providing the large 
cow-calf herds with their pre fence winter activity 
patterns. The smaller bull herds are adapted to using it. 
At present there are no plans to encourage use via a 
baiting program or other means. This situation illustrates 
the importance of landscape and terrain considerations at 
the original design stage of underpass locating. The 
removal of the Buffalo Paddock fence in the summer of 1988 
may alleviate this problem. 

Since the beginning of phase I the Warden Service has 
monitored for any fence related wildlife predation. Only 
recently has there been occurrences of the fence both in 
Phase I and II used in hunting strategies by wolves and 
coyotes. These have occurred outside the fenced area and 
it appears the prey was herded towards and ran into the 
fence a number of times before being killed. The known 
instances of this activity are: 

1. One elk in 1987 killed by wolves near the Power House 
underpass. 

2. One elk calf in February 1988 killed by wolves nea~ the 
Carrot Creek underpass. 



- 46 -

3. One mule deer in March 1988 killed by coyotes west of 
the Norquay Junction. 

4. Four sheep, all separately killed by coyotes west of the 
Norquay Junction from January to March 31, 1988. 

This emphasizes the importance of the fence not cutting off 
escape territory from important forage and bedding areas. 
This may have occurred with the sheep mortalities. 

At the Minnewanka junction the railway line crosses over 
the road on a bridge above Banff Ave. The bridge is 
approximately 107 m. long and 12 m. wide. Infrequently a 
few elk, usually bulls, and in one instance two male 
white-tailed deer were observed crossing over on the 
structure. In April 1988, 29 elk (cow-calf herd with few 
spike bulls) were seen crossing on the bridge. It appears 
the elk are becoming comfortable using the bridge as an 
overpass structure and in one instance crossed over in 
numbers greater than yet recorded at any underpass. This 
structure was not intended or expected to be used as a 
wildlife travel route. 
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6 RECOMMENDATIONS 

6.1 FUTURE MONITORING 

Establish a portable video 
activity in and around the 
provide insight into animal 
assist in future planning 
location. 

system to record wildlife 
underpasses. This data will 

movement and behavior and 
for underpass design and 

In order to detect changes in underpass use patterns 
continue monitoring the Phase I underpasses on a schedule 
of one underpass every two years. 

A long term vegetation monitoring plan should be 
implemented to monitor habitat utilization by ungulates. 

Continue monitoring 
the Park computer 
become available. 

wildlife intrusions. Store the data on 
system when the data base facilities 

Continue the Bow Valley aerial elk surveys to monitor 
population size and distribution. 

Implement a Bow Valley deer telemetry study. Presently 
only limited information is available on the deer 
population. our data shows deer using the underpasses more 
readily and more often than elk. we do not know what 
factors in the deer population dynamics or underpass 
environment contribute to this success. Any information 
would be of interest as throughout North America deer have 
the highest highway mortality rate of any ungulate. 

In order to maintain continuity in sand trap/track 
interpretation limit the number of people involved in track 
monitoring. 

6.2 STRUCTURES 

Continue to install one-way gates in future fence projects. 
These gates provide both a voluntary exit point for widlife 
trapped within the fence and a point where wildlife can be 
herded back through the fence. 

Don't install any more pedestrian styles. If people 
require access points install one-way gates which then 
provide additional wildlife exit points. The twinned 
section of the T.C.H. is a limited access highway. 
Required pedestrian or bicycle access points through the 
fence should be planned in advance with proper vehicle 
pull-offs and parking to ensure public safety. 
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The C.P.R. crossing structure is not recommended as it is 
maintenance dependent. The development and installation of 
a maintenance free structure is required. 

A solution is still required for the East Gate open end 
intrusion problem. 

The Morrison Coulee underpass is not as successful for elk 
as for deer. This is not conclusive evidence that this 
type of underpass does not work as a different location may 
have different results. Culvert underpasses may have 
application as sheep crossing routes. 

Underpass bridge structures incorporating stream crossings 
and wildlife trails are not successful. 

There is still concern with the number of returns at 
underpasses. The effect of traffic noise on this return 
rate should be investigated. 

Suggestions to install partial fencing instead of complete 
fencing in future twinning projects should be investigated 
very carefully. Phase II mortality increased greatly after 
twinning and prior to fencing. Factors which may have 
influenced this increase are: 

wildlife desiring to cross the highway are now exposed 
to twice the highway width and generally faster traffic. 
the jersey barrier (concrete slabs .9 m in height) along 
the highway shoulder reduces motorist visibility of 
wildlife. 
the narrow jersey barrier median does not provide an 
island of safety and forces wildlife to cross all four 
lanes of taffic at once. 

6.3 MAINTENANCE 

The Phase I fence project requires a comprehensive 
maintenance program which should maintain all fence 
components to installation standards. This will minimize 
wildlife intrusions which are a danger to public and 
wildlife safety and maintain the facility to an acceptable 
functional and visual standard. The immediate repair of 
any fence break is important as wildlife will quickly 
exploit these openings. Banff National Park should prepare 
a fence maintenance plan identifying maintenance schedules 
and equipment and manpower requirements and costs. It is 
suggested that the fence be inspected monthly with 
additional inspection after periods of heavy snowfall or 
high winds. Maintenance will require more committments 
with increasing fence age. 
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Previous trouble spots such as the C.P.R. crossing or areas 
susceptible to drainage or snow drifting problems should be 
periodically inspected by the warden Service. 

6.4 CONSTRUCTION PHASE 

The following recommendations will help minimize wildlife 
intrusions during fence construction. 

install cattleguards at intersections prior to fence 
construction through intersections 

- proceed at the same rate with fencing on either side of 
the highway 

- install all gates, underpass tie in points and any fence 
extensions required to fill in over uneven terrain as 
fence construction passes these points. 

position temporary 
and avoid terrain 
fenced area. 

fence end locations in low use areas 
that will funnel wildlife into the 
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APPENDIX I 

UNDERPASS DESCRIPTION 
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UNDERPASS DESIGN 

OPEN SPAN BRIDGE STRUCTURE 

FINAL. HIGHWAY GRACE 

4.0m 

" 

UNDERPASS DESIGN 

CORRUGATED STEEL CULVERT STRUCTURE 

ROAOWAY 
EMBANKMENT 

Embankment Slope 

2:1 (min) 
Concrete Collar 

,,. , "J 

'' ': ,, -- ... -- '' '' '' ., 

Fence Post 
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Left - West Bridge Right - East Bridge 

EAST GATE UNDERPASS -EAST BRIDGE 
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CARROT CREEK UNDERPASS 
West Bridge in Foreground Wildlife Pathway Above Creek on Left 

CARROT CREEK - EAST BRIDGE 
Wildlife Pathway Above Creek on Right 
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West - N orth Entrance in Foreground 

MORRISON COULEE UNDERPASS 
West - North Entrance 
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West - North Entrance in Foreground 

SEVEN MILE HILL ENTRANCE 
East - South Entrance 




