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GLOBIO CUMULATIVE IMPACT ANALYSIS  
IN THE BATHURST INLET PORT AND ROAD STUDY AREA  

OF THE SLAVE GEOLOGICAL PROVINCE 
 

Introduction 
 
On October 17, 2002, the Canadian Arctic Resources Committee contracted Cizek 
Environmental Services to conduct cumulative effects mapping related to the Bathurst 
Inlet Road and Port Project.  The work consisted of three phases: 
 

1) Phase 1: Thematic Map showing interaction between the proposed road and 
port and wildlife telemetry data  

 
2) Phase 2: Physical Footprint of Existing Activities  

 
3) Phase 3: GLOBIO Cumulative Impact Analysis  

 
The Phase 3 deliverables are to include a map and report identifying the estimated 
GLOBIO cumulative impact analysis of the following scenarios: 
 

a) Impact 2003 - estimated impact of existing activities. 
 

b) Scenario #1 “Planned Development” - road and port; Izok becomes 
operating mine 

 
c) Scenario #2 “Induced Development Low” - road and port; Izok becomes 

operating mine; all-weather connection to Diavik and Ekati; 50% of 
advanced exploration sites become active mines with all-weather 
connections to road network 

 
d) Scenario #3 “Induced Development High” - road and port; Izok becomes 

operating mine; all-weather connection to Diavik and Ekati; 100% of 
advanced exploration sites become active mines with all-weather 
connections to road network 
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Study Area 
 
As shown in Map 1, the study area straddles the NWT and Nunavut borders, 
encompassing most of the Slave Geological Province.1  The southern limit of the study 
area begins about 60 km due north of Yellowknife and extends about another 550 km to 
the northern limit in Coronation Gulf on the arctic ocean.  The east-west width of the 
study area at its mid-point is about 460 km. 
 
More specifically, the study area includes 25 1:250,000 NTS map sheets between 63° and 
68° N and between 106° and 116° W.  The approximate size of the lands and waters in 
the study area is shown in the following table, calculated using 1:1million hydrology 
data: 
 

Total Study Area 257,881.6 km2 
Lakes in Study Area 36,345.6 km2  
Ocean in Study Area 10,978.9 km2   
Land in Study Area (including rivers) 210,557.2 km2 

 
 
Figure 1  Location of Study Area in Canada 

 
 

                                                 
1  The study area does not encompass the whole Slave Geological Province.  The study area also extends 
outside the Slave Geological Province.   Since the Slave Geological Province is not contiguous, a study 
area defined by 1:250,000 NTS map sheets was selected to make digital clipping and review of hard-copy 
data easier. 
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 Data Compilation 
 
Base GIS data were compiled from the report “Estimated Physical Footprint of Human 
Activities in the Bathurst Inlet Port and Road Study Area of the Slave Geological 
Province” prepared by Cizek Environmental Services for the Canadian Arctic Resources 
Committee on March 24, 2003. 
 
Figure 2 Estimated Physical Footprint of Human Activities 2003 
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Data Analysis 
 
The “Global Methodology for Mapping Human Impacts on the Biosphere” (GLOBIO) 
methodology (www.globio.info), was used to estimate the cumulative impacts.  GLOBIO 
has summarized and analyzed over 600 world-wide plant and animal impact studies to 
estimate types of impact zone and their distances from different land uses. 2  As defined 
in the GLOBIO2 methodology paper,3 the following impact zones were used for the 
boreal forest and the arctic tundra. 
Table 1 Maximum Distance of Impact in the Boreal Forest 

 Maximum distance of impact in the boreal forest   
Land Use Type High risk of 

reduced 
abundance of 
most 
biodiversity 

High risk of 
reduced 
abundance of 
many 
bird/mammal 
species 

High risk of 
impacts on 
species and 
food chains 

Relatively 
intact 
ecosystems/ 
wilderness 

Human settlements, tourism 
lodges, exploration camps, mine 
sites  

300 m 900 m 3,000 m > 3,000 m 

All-weather roads 300 m 900 m 3,000 m > 3,000 m 
Seasonal roads 225 m 675 m 2,250 m  > 2,250 m 
Utilities (electric transmission 
lines) 

150 m 450 m 1,500 m > 1,500 m 

Table 2 Maximum Distance of Impact in the Arctic Tundra 

 Maximum distance of impact in the arctic tundra 
Land Use Type High risk of 

reduced 
abundance of 
most 
biodiversity 

High risk of 
reduced 
abundance of 
many 
bird/mammal 
species 

High risk of 
impacts on 
species and 
food chains 

Relatively 
intact 
ecosystems/ 
wilderness 

Human settlements, tourism 
lodges, exploration camps, mine 
sites 

1,000 m 3,000 m 10,000 m > 10,000 m 

All-weather roads 1,000 m 3,000 m 10,000 m > 10,000 m 
Seasonal roads  750 m 2,250 m  7,500 m  > 7,500 m 
Utilities (electric transmission 
lines) 

 500 m 1,500 m 5,000 m > 5,000 m 

The current GLOBIO methodology is limited to estimating cumulative effects on plants 
and wildlife - it does not provide a means of estimating cumulative effects on air, water, 
or socio-economics. 

                                                 
2  United Nations Environment Program. 2001.  C. Nelleman et al.  GLOBIO.  Global methodology for 
mapping human impacts on the biosphere.  United Nations Environment Program/Division of Early 
Warning and Assessment/Technical Report 01/03.  Nairobi, Kenya. p. 9. www.globio.info/methodology 
 
3 GLOBIO2 – Methodology Version: 19/11/01. www.globio.info/methodology/globiomethodology.pdf 
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The boundary between the boreal forest and the arctic tundra was defined using the 
southern edge of the Draft Circumpolar Arctic Vegetation GIS map from the Alaska 
Geobotany Center (http://www.geobotany.uaf.edu), which is based on the treeline defined 
by Timoney et al.4  

Figure 3 Vegetation Classification and Treeline 

                                                 

4 Timoney, K.P., G.H. La Roi, et al.  1992.  The high subarctic forest-tundra of northwestern Canada: 
position, width, and vegetation gradients in relation to climate.  Arctic, 45(1):1-9. 
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The estimated GLOBIO impact of existing human activities in 2003 is summarized in 
Table 3 and shown in Figure 4. 

Table 3 Estimated Cumulative Impact of Existing Human Activities in 2003 

GLOBIO Impact Area Impacted 
(km2)

Percent of 
Study Area

High risk of reduced abundance of most biodiversity 2,329.1 1.1%
High risk of reduced abundance of many bird/mammal species 7,176.0 3.4%
High risk of impacts on species and food chains 29,523.3 14.0%

 

Figure 4 Estimated Cumulative Impact of Existing Human Activities in 2003 
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Figure 5 shows the estimated 2003 GLOBIO impact and the proposed Bathurst Inlet Port 
and Road extending a total of from 243 km from Bathurst Inlet to the active Lupin mine 
and the Izok Lake advanced exploration site.  This is proposed as an all-weather road, 
with the exception of the barge route along Contwoyto Lake. 

Figure 5 Location of Proposed Bathurst Inlet Port and Road 
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Figure 6 shows Scenario #1, where Izok Lake becomes an active mine as a result of the 
construction of the Bathurst Inlet Port and Road.  

Table 4 Summary of Scenario #1 

GLOBIO Impact Area Impacted 
(km2)

Percent of 
Study Area

High risk of reduced abundance of most biodiversity 2,905.0 1.4%
High risk of reduced abundance of many bird/mammal species 8,776.0 4.2%
High risk of impacts on species and food chains 33,319.2 15.8%

Figure 6 Scenario #1  
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Figure 7 shows Scenario #2 “Induced Development Low”, where the advanced 
exploration sites George Lake, Goose Lake, Hackett, Gondor, Tahera, and Ulu become 
active mines connected by all-weather roads to the Bathurst Inlet Port and Road project.  
An all-weather road is also constructed to the Ekati and Diavik mine sites. 

Table 5  Summary of Scenario #2  

GLOBIO Impact Area Impacted 
(km2)

Percent of 
Study Area

High risk of reduced abundance of most biodiversity 3,501.8 1.7%
High risk of reduced abundance of many bird/mammal species 9,992.0 4.7%
High risk of impacts on species and food chains 34,974.1 16.6%

Figure 7 Scenario #2 
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Figure 8 shows Scenario #3 “Induced Development High”, where all remaining advanced 
exploration sites near the Bathurst Inlet Road and Port, including Gumbo Lake, Pan, Jon, 
Butterfly, Ren, Hood, Takijuq, Yava, and Musk, become active mines connected by all-
weather roads to the main Bathurst Inlet Port and Road. 

Table 6 Summary of Scenario #3  

GLOBIO Impact Area Impacted 
(km2)

Percent of 
Study Area

High risk of reduced abundance of most biodiversity 4,013.3 1.9%
High risk of reduced abundance of many bird/mammal species 11,199.7 5.3%
High risk of impacts on species and food chains 37,814.4 18.0%

Figure 8 Scenario #3 
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Table 7 summarizes the growth of the impacted area as a percentage of the study area.  
The “red” impact zone, High risk of reduced abundance of most biodiversity, would 
almost double from 1.1% to 1.9% between the 2003 Impact and Scenario #3.  The 
“orange” impact zone, High risk of reduced abundance of many bird/mammal species, 
would increase by about two-thirds between the 2003 Impact and Scenario #3.  The 
“yellow” impact zone, High risk of impacts on species and food chains, would increase 
by about one-quarter between the 2003 Impact and Scenario #3. 

Overall, the percentage of the study area is quite low in all cases since much of the 
human activity is concentrated in a relatively narrow corridor within the study area while 
portions of the study area have no human activities at all (i.e. there is a high level of 
heteroscedasticity).  To obtain a more representative analysis of the percentage of the 
study area impacted, a “moving window analysis” of the data could be conducted where 
the GIS samples density of human activity using an automated series of overlapping grid 
cells across the study area.  In addition, the percentage of the study area impacted could 
be calculated for specific ecoregions, landscape units, watersheds, vegetation complexes, 
and habitats (i.e. caribou calving areas, grizzly bear home ranges etc.). 
Table 7 Growth of Impacted Area as Percentage of Study Area 

Impact 2003 Scenario #1 Scenario #2 Scenario #3 GLOBIO Impact 
Area 

Impacted 
(km2) 

Percent 
of Study 

Area 

Area 
Impacted 

(km2) 

Percent of 
Study 
Area 

Area 
Impacted 

(km2) 

Percent of 
Study 
Area 

Area 
Impacted 

(km2) 

Percent 
of Study 

Area 
High risk of reduced 
abundance of most 
biodiversity 

2,329.1 1.1% 2,905.0 1.4% 3,501.8 1.7% 4,013.3 1.9%

High risk of reduced 
abundance of many 
bird/mammal species 

7,176.0 3.4% 8,776.0 4.2% 9,992.0 4.7% 11,199.7 5.3%

High risk of impacts 
on species and food 
chains 

29,523.3 14.0% 33,319.2 15.8% 34,974.1 16.6% 37,814.4 18.0%

Table 8 summarizes the rate of growth of the impacted area between the 2003 baseline 
and subsequent scenarios, which is also graphically depicted in Figure 9.  The highest 
rate of growth is for the “red” zone, High risk of reduced abundance of most biodiversity, 
which increases by almost one-quarter from the 2003 baseline under Scenario #1 and then 
levels off to a rate of growth of 14.6% by Scenario #3.  The second highest rate of growth 
is for the “orange” zone, High risk of reduced abundance of many bird/mammal species, 
which increases by 22.3% under Scenario #1 and then levels off to a rate of growth of 
12.1% by Scenario #2.  The lowest rate of growth is for the “yellow” zone, High risk of 
impacts on species and food chains, which increases by 12.9% under Scenario #1, then 
only increases by 5.0% under Scenario #2, and finally has a higher rate of growth of 8.1% 
by Scenario #3. 
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Table 8 Rate of Growth of Impacted Area Between Scenarios 

Impact 2003 Scenario #1 Scenario #2 Scenario #3 GLOBIO Impact 
Area 

Impacted 
(km2) 

Area 
Impacted 

(km2) 

Percent 
Increase 

from 2003

Area 
Impacted 

(km2) 

Percent 
Increase 

from 
Scenario #1

Area 
Impacted 

(km2) 

Percent 
Increase 

from 
Scenario #2

High risk of reduced 
abundance of most 
biodiversity 

2,329.1 2,905.0 24.7% 3,501.8 20.5% 4,013.3 14.6%

High risk of reduced 
abundance of many 
bird/mammal species 

7,176.0 8,776.0 22.3% 9,992.0 13.9% 11,199.7 12.1%

High risk of impacts 
on species and food 
chains 

29,523.3 33,319.2 12.9% 34,974.1 5.0% 37,814.4 8.1%

 

Figure 9 Growth of Impacted Area 
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In all cases, the highest rate of growth of the impacted area between scenarios is between 
the 2003 baseline and Scenario #1, due to the construction of the Bathurst Inlet Port and 
Road, which introduces a shock into the system.  The rate of growth of the impacted area 
from the construction of feeder roads and mine sites under Scenarios #2 and #3 is 
subsequently incremental (and in most cases shows steadily declining rates of growth) 
instead of exponential growth as might have been expected.  This is probably due to the 
very large edge-effect of a long all weather road compared to the typically concentrated 
10 km2 physical footprint of a mine site.   

I 

 12



It should also be noted that the rate of growth and overall size of the “yellow” impact 
zone, High risks of impacts on species and food chains and to a lesser extent the “orange” 
impact zone, High risks of reduced abundance of most bird/mammal species is likely 
reduced by overlapping impact zones, which are “dissolved” in the GIS since the 
GLOBIO model does take these overlaps into account. 

Table 8 shows the cumulative rate of growth of the impacted area from the 2003 baseline. 
Again, the highest rate of growth is for the “red” impact zone, High risk of reduced 
abundance of most biodiversity, which has a cumulative rate of growth of about one-
quarter between scenarios resulting in a final cumulative increase against the 2003 
baseline of almost three-quarters under Scenario #3.  The second highest rate of growth is 
for the “orange” impact zone, High risk of reduced abundance of many bird/mammal 
species, which has a cumulative rate of growth of about one-fifth resulting in a final 
cumulative increase against the 2003 baseline of over one-half under Scenario #3.  The 
lowest rate of growth is for the “yellow” impact zone, High risk of impacts on species 
and food chains, which has a cumulative rate of growth of about one-tenth resulting in a 
final cumulative increase against the 2003 baseline of just under one-third under Scenario 
#3. 

Table 9 Cumulative Rate of Growth of Impacted Area from 2003 Baseline 

Impact 2003 Scenario #1 Scenario #2 Scenario #2 GLOBIO Impact 
Area 

Impacted 
(km2) 

Area 
Impacted 

(km2) 

Percent 
Increase 

from 2003

Area 
Impacted 

(km2) 

Percent 
Increase 

from 2003

Area 
Impacted 

(km2) 

Percent 
Increase 

from 2003
High risk of reduced 
abundance of most 
biodiversity 

2,329.1 2,905.0 24.7% 3,501.8 50.3% 4,013.3 72.3%

High risk of reduced 
abundance of many 
bird/mammal species 

7,176.0 8,776.0 22.3% 9,992.0 39.2% 11,199.7 56.1%

High risk of impacts 
on species and food 
chains 

29,523.3 33,319.2 12.9% 34,974.1 18.5% 37,814.4 28.1%
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Conclusions and Recommendations 
 
GLOBIO is a relatively simple and inexpensive first level approximation for cumulative 
impact analysis.  This study has shown the changing levels of impact on the study area 
from the 2003 baseline to three different scenarios. 
 
Based on the analysis, it appears that construction of the Bathurst Inlet Port and Road 
would substantially increase the cumulative impact on the study area.  Subsequent 
induced development would continue to increase the cumulative impact at an incremental 
rate (and in most cases a declining rate) contrary to an exponential rate as might have 
been expected.  This might be explained by the large edge-effect of the long linear feature 
of the road and the “dissolving” of overlapping impact zones from the induced mine sites 
and access roads. 
 
The overall GLOBIO impacts as a percentage of the study area are relatively small due to 
the concentration of human activities in a corridor within a small portion of the study 
area.  A more representative analysis of impacts could be obtained using a “moving 
window density analysis” across the study area as wells as impact analyses for specific 
ecoregions, landscape units, watersheds, vegetation complexes, and habitats (i.e. caribou 
calving areas, grizzly bear home ranges etc.). 
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