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TO KINCOLITH ROAD PROJECT IN WEST-CENTRAL BRITISH COLUMBIA 
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9768 Second Street, Sidney, BC V8L 3Y8. Phone: 250 656 0127. Fax: 250 655 4761.  
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Abstract: A project to link the communities of Greenville and Kincolith, British Columbia, with an all-season gravel 
road was initiated in the mid 1990s. Construction is expected to run from 2001 through 2003. This was the first 
access project in British Columbia to be reviewed by provincial and federal environmental assessment authorities. A 
framework for determining the “significance” of environmental effects was developed to examine the spatial extent, 
magnitude, and duration of adverse effects. The project was expected to have significant direct and indirect residual 
impacts on grizzly bears, as a considerable amount of high-quality habitat would be lost or alienated and there would 
be a high risk of bear mortality due to increased human-bear interactions. Faced with the costly, but legislated 
requirement that all significant effects undergo panel review, approaches to further mitigate residual impacts were 
sought. The result was an extensive program of bear-human conflict avoidance, enforcement, and a ten-year 
monitoring program for the project area that would gauge the success of the mitigation plan. Monitoring will 
document grizzly bear sightings, monitor key habitats, collect hair for DNA analysis to determine minimum numbers 
of grizzly bears present each year and to develop a database of individuals and parentage, and document problem 
bear occurrences and grizzly bear mortalities. 

 
 
Background 
In the mid 1990s the federal government of Canada, the Provincial government of British Columbia and the 
Nisga’a Tribal Council (now the Nisga’a Lisims Government) committed $30 million (CAD) toward construction 
of a 27-km-long, two-lane, public gravel road connecting the isolated coastal community of Kincolith to the 
provincial highway grid via Greenville to the east. Construction of the westernmost 4 km occurred in 1996-97 
and was not subject to environmental review. Following reconnaissance and survey work that began in 1996 
and environmental assessments that ended in 1999, project approval for the remainder of the road was 
granted in October 1999. Construction began in 2001, with completion slated for late 2003. The all-season 
road is projected to have a mean traffic volume of 140 vehicles per day by 2015. 
 
In the 1990s, Canada and British Columbia each passed updated environmental assessment legislation 
relevant to the Greenville to Kincolith road project. The project triggered the Canadian Environmental 
Assessment Act (CEAA) because (1) the road would provide all-season access to a community without existing 
road access, (2) the Canadian Coast Guard had to authorize the placement of structures (e.g., bridges) 
affecting navigatable waters, (3) the Department of Indian Affairs and Northern Development (DIAND) had to 
oversee the transfer of federal Indian Reserve land to the province for the right-of-way and, (4) the Department 
of Fisheries and Oceans (DFO) had to authorize the alteration of salmon (Onchorynchus spp.) habitat. The BC 
Environmental Assessment Act (BCEAA) was triggered by the plan for shoreline infilling that exceeded 1 km or 
1 ha. This was the first road construction project in British Columbia to undergo formal environmental 
assessment under the new laws. Authorities agreed to harmonize the federal and provincial assessment 
processes for efficiency, with the environmental assessment report being submitted to the BC Environmental 
Assessment Office. 
 
Overview fish and wildlife assessments (Demarchi and Searing 1996; Murray et al. 1996) and complete 
assessments (Bocking et al. 1997; Demarchi 1997, 1999) were prepared as part of the formal comprehensive 
study under the harmonized assessment process. The assessments identified many issues, with the key 
concerns being the adverse effects of infilling of estuarine sedge-grass habitats on critical salmon habitat and 
adverse effects on grizzly bears and their habitat. Demarchi (1997) showed that the project area contained 
some of the highest quality grizzly bear habitat in British Columbia, owing to its southern aspect, an abundance 
of tidal sedge-grass flats, forbs and berry-producing shrubs, old-growth forests, and salmon-bearing streams 
and rivers. The rugged topography confines such habitats to narrow fringes along the northern edge of the 
Nass River and along the margins of its tributaries. Based on hypothesized pre- and post-development 
comparisons of environmental quality, and considering reasonable opportunities to mitigate impacts, residual 
effects (i.e., those remaining post-mitigation) were identified as adverse if they (1) had a negative effect on the 
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health of biota including plants/animals, (2) threatened rare or endangered species, (3) caused the loss or 
damage to habitat, including habitat fragmentation, (4) caused population declines, (5) damaged commercial 
species, (6) transformed the natural landscape, (7) obstructed wildlife migration/passage, or (8) negatively 
affected the quality or quantity of the biophysical environment (e.g., surface water, groundwater, soil, land, and 
air). Effects deemed not adverse were not examined further. This paper deals with how the assessment of the 
project's adverse direct and indirect impacts on grizzly bears were addressed and details the approach used to 
determine if a given effect would be significant. Cumulative effects are not discussed here (refer to Suring et 
al. 1998 for a recent discussion of that type of assessment). 
 
Project Area 
The project area is located near and along the north shore of the Nass River estuary between the communities 
of Greenville (approximately 540 residents) and Kincolith (approximately 450 residents), British Columbia (54° 
59' N, 129° 57' W) (figure 1). The area is subjected to tidal extremes exceeding 6 m. The area is within the 
rugged Coast Mountains of the Hecate Lowland ecosection (Demarchi et al. 1990). Within the project area, the 
Nass Valley runs east to west. Adjacent mountains and valleys are aligned approximately northeast to 
southwest. The highway corridor runs approximately east to west. It is within the Coastal Western Hemlock 
(CWH) zone, with the Mountain Hemlock (MH) and the Alpine Tundra (AT) zones occurring at elevations above 
the route (Banner et al. 1993). The climate of the CWH zone is humid, maritime or oceanic, with a long growing 
season, heavy rainfall, and mild, cool, cloudy summers. The vegetation of the CWH zone is dominated by old-
growth forests of western hemlock, sometimes with co-dominant western redcedar and amabilis fir. On alluvial 
soils on lower slopes and along the river valleys, Sitka spruce are common. Most early seral communities in the 
CWH zone are products of human activities because fires, and other natural stand-replacing disturbances are 
patchy and infrequent. Logged areas develop a thick canopy of western hemlock or red alder and other 
deciduous trees and shrubs. The floodplain supports black cottonwood, red alder, willows, and herbaceous 
wetlands. Highly palatable grizzly bear forage is abundant. The understorey on zonal sites consists mainly of 
Alaskan blueberry, oval-leaved blueberry, red huckleberry, and several other small herbs. On wetter and 
nutrient-rich sites, red-osier dogwood, devil’s club, lady fern, oak fern, salmonberry, skunk cabbage, and 
members of the carrot family (Apiaceae) are common. Sedge (e.g., Carex lyngbei) and grass marshes occur on 
mudflats in the upper intertidal zone. Much of the project area was clearcut in the 1970s. Manual brushing 
occurs within a narrow powerline right-of-way built in the mid 1980s from Greenville to Kincolith. 
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Salmon-bearing streams in the project area provide important foraging habitat for many species of wildlife, 
including grizzly bear, black bear, river otter, mink, gulls, and bald eagle. As such, the habitat suitability of an 
area for those species is directly affected by the ability of that sensitive habitat to support spawning and young 
salmon. Pink salmon escapement estimates for the Iknouk and Kincolith rivers typically range in the tens of 
thousands (Bocking 1997). The Khutzeymateen, a renowned grizzly bear sanctuary, is located about 40 km to 
the south. 
 
Results and Discussion 
 
Ecological Significance 
Road construction through important grizzly bear habitats in British Columbia has occurred for decades. Most 
of it has been completely insensitive to grizzly bear conservation. Where concerns have arisen, mitigations 
have been applied post hoc, often with questionable success. Though nothing about wildlife conservation 
under the Greenville to Kincolith project triggered environmental legislation, the formal assessment process 
exposed the entire realm of environmental considerations to review. That provided an opportunity to avoid and 
mitigate impacts to grizzly bears and other valued ecosystem components (VECs), beginning at the project 
design stage. 
 
Biologists doing environmental assessments must confront the dark void of the “significant effect”. It seems 
simple at first—identify the VECs affected, predict the consequences of each effect, identify options to avoid or 
mitigate adverse effects, then interpret the magnitude of any residual effects. Seemingly, big effects are 
significant, minor ones are not. But stating whether or not an effect is significant involves much more than 
using the word "significant" to identify effects that warrant means of avoidance or mitigation. Few cases are 
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unambiguous, and most assessments suffer from a dearth of empirical data. Guidelines for determining 
significance are offered by the Canadian Environmental Assessment Agency (no date), but despite the clear 
need for an objective measure of an impact, they offer modest help to biologists typically faced with little time, 
money, and data. Identifying an effect as significant has big implications regarding time and money, as the 
legislation requires that all significant effects undergo review by a panel. Under CEAA, one or more federal 
departments (i.e., "Responsible Authority") are charged with the task of determining significance. In reality, 
those departments typically look to the authors of the environmental assessment to make the initial decision. 
 
Determination of whether the environmental effects of the Greenville to Kincolith Project were adverse was 
guided by considerations presented in: Determining Whether a Project is Likely to Cause Significant Adverse 
Environmental Effects (Canadian Environmental Assessment Agency, no date). Because there are no federal or 
provincial standards by which the significance of any project-related adverse effects can be gauged, the 
significance of residual impacts was evaluated using a systematic methodology that addressed the spatial 
extent, magnitude, and duration of an impact. That evaluation was conducted in accordance with the author’s 
professional opinion as supported by data collected in the project area (including 1:10,000 ecosystem 
mapping), scientific articles, provincial and federal government reports and files, and professional opinions of 
wildlife experts with provincial and federal governments and with LGL Limited. 
 
The hierarchical approach presented below facilitated the assessment. To determine the significance of an 
effect, its spatial extent, magnitude, and duration were first estimated. Direct effects were defined as those 
resulting from the construction and presence of the road (e.g., habitat loss/alienation due to the development). 
Indirect effects were those resulting primarily from disturbances caused by increased human access to the 
area (e.g., displacement and increased bear mortality because of improved access). While separating the 
effects into these categories facilitates an understanding of their origin, no implicit difference in their 
importance was implied. 

Spatial Extent 
• Regional Impact – One with an interaction that is expected to have regionally detectable effects. In the 

context of this assessment, “regional” represents, at a minimum, the Coastal Western Hemlock 
biogeoclimatic zone of the Nass River watershed. For grizzly bears, “regional” represents the provincial 
Stewart-Meziadin Grizzly Bear Population Unit (GBPU) as bounded to the south and east by the northern 
shore of the Nass River, and to the north by Highway 37A and to the west by Portland Canal (approximately 
7500 km2). 

• Local Impact – One that is expected to have effects detectable up to a "local" level. In the context of this 
assessment, “local” impacts are those that extend up to 10 km from the centerline of the project. For 
grizzly bears, “local” impacts occur at a scale that is commensurate with the size of an adult female grizzly 
bear’s home range (taken as 52 km2 as per Table 22 of MacHutchon et al. 1993). 

• Sub-Local Impact- One that is expected to have effects detectable up to a "sub-local" level. In the context 
of this assessment, “sub-local” impacts are those that extend up to 1 km from the centerline of the 
project. 

Magnitude 
• Major Impact – One expected to result in a ≥10% change in the carrying capacity of the environment, size 

of an animal population, or size of a resource harvest. 
• Moderate Impact - One expected to result in a 1% to 10% change in the carrying capacity of the 

environment, size of an animal population, or size of a resource harvest. 
• Minor Impact - One expected to result in a >0% but <1% change in the carrying capacity of the 

environment, size of an animal population, or size of a resource harvest. 

Duration 
• Long-Term Impact – One with effects that exist regardless of the operational status of the project. Such 

effects persist beyond the active life of the project. 
• Moderate-Term Impact – One with effects that exist as long as the development is under construction or is 

operational. 
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• Short-Term Impact- One with effects that exist primarily during the construction phase of the development, 
or that disappear through the ecological processes of vegetation growth during the life of the project. 

 

The significance, or lack thereof, of all combinations of these factors is presented in  
Table 1. Assigning "Yes" or "No" remains a subjective exercise—particularly at the points of transition between 
the two values.  

 
Table 1 
Combinations of Impact Spatial Extent, Impact Scale, and Temporal Scale for Adverse, Residual Environmental Effects on 
Grizzly Bears from the Greenville to Kincolith Road Project 
 
Each combination is rated as significant or not significant. Determination of significance follows an interpretation of guidelines 
prepared by the Canadian Environmental Assessment Agency (no date). Professional judgement was used in the preparation of 
this table and is required for its application.  
 
Adverse EffectAdverse EffectAdverse EffectAdverse Effect    Significant?Significant?Significant?Significant?    

Regional; Major; Long Term Yes 
Regional; Major; Moderate Term Yes 
Regional; Major; Short Term Yes 
Regional; Moderate; Long Term Yes 
Regional; Moderate; Moderate Term Yes 
Regional; Moderate; Short Term Yes 
Regional; Minor; Long Term No 
Regional; Minor; Moderate Term No 
Regional; Minor; Short Term No 
Local; Major; Long Term Yes 
Local; Major; Moderate Term Yes 
Local; Major; Short Term Yes 
Local; Moderate; Long Term Yes 
Local; Moderate; Moderate Term Yes 
Local; Moderate; Short Term No 
Local; Minor; Long Term No 
Local; Minor; Moderate Term No 
Local; Minor; Short Term No 
Sub-Local; Major; Long Term Yes 
Sub-Local; Major; Moderate Term Yes 
Sub-Local; Major; Short Term No 
Sub-Local; Moderate; Long Term No 
Sub-Local; Moderate; Moderate Term No 
Sub-Local; Moderate; Short Term No 
Sub-Local; Minor; Long Term No 
Sub-Local; Minor; Moderate Term No 
Sub-Local; Minor; Short Term No 
 

 
Project Effects 
Humans affect grizzly bears directly and indirectly. Improving human access to grizzly bear habitat increases 
the rate of human-bear encounters. Following this, a subsequent increase in the number of bears killed legally, 
illegally, in self defense, or as part of “problem wildlife control” is often observed. Such mortality constitutes 
one of the most critical human-caused impacts on this species throughout its range (McLellan and Shackleton 
1988). Access developments in grizzly bear habitats typically have negative effects on the local bear 
populations (McLellan 1990) because bears:  



ICOET 2001 Proceedings 496 A Time for Action 

• Are displaced by the disturbances that such developments create. 
• Are displaced by alterations in habitat (i.e., access developments promote resource extraction such as 

timber harvesting that in turn alter habitat). Or 
• Experience increased mortality by hunters, poachers, or wildlife control. 
 

McLellan and Shackleton (1988) concluded that because of displacement effects, disturbances of grizzly 
bears due to vehicular traffic on roads amounted to the equivalent of a loss of 58 percent of the habitat within 
100 m of a road. Others (e.g., Mace et al. 1996) have estimated the equivalent loss to be even greater. A 
fourth point that should be included with this list is the increased mortality due to animal-vehicle collisions that 
can occur in some situations (e.g., the Trans Canada Highway through Banff National Park prior to wildlife 
fencing). Such effects, however, are not expected to manifest on the Greenville to Kincolith road. 
 
The road project was initially expected to have significant direct and indirect effects on grizzly bears because of 
the considerable amount of habitat with very high vegetation forage potential or with salmon-feeding 
opportunities that would be permanently lost or alienated (from  
Table 1, "Local; Major; Moderate Term"), and because of the increased risk of bear mortality (from  
Table 1, "Regional; Moderate; Moderate Term") (Demarchi 1999). Further, proposed means of mitigation were 
modest (Demarchi 1997, 1999). Loss of springtime foraging opportunities on the estuarine sedge-grass flats 
(a very uncommon habitat type in the region (Remington 1993)) and in areas where skunk cabbage is 
abundant was believed to be particularly problematic in the project area. High-quality springtime habitats were 
seen as particularly critical because bears emerge from their dens, emaciated from a 4-6 month fast. Adult 
females can experience the additional energetic demands of gestation and lactation. The absence of berries 
and spawning salmon, staple foods of low-elevation coastal grizzly bears at other times of the year 
(MacHutchon et al 1993), compounds the importance of the relatively few habitats that can provide bears with 
adequate nourishment. The best spring habitat exists on the open, low-elevation, south-facing areas (e.g., 
sedge-grass habitat) where ice- and snow-melt occur faster than in closed-canopy (shaded) habitats (e.g., 
forested sites). Due largely to geotechnical constraints, most of the road development will occur on such sites. 
 
According to provincial wildlife biologist A. Hamilton (pers. comm. 1999) concerns about potential impacts of 
the Greenville to Kincolith Project on grizzly bear habitat were superceded by concerns about mortality risk 
posed by construction and operation of the road. Provincial Ministry of Water, Air and Land biologists projected 
that of the 175-270 grizzly bears estimated to be within the Stewart-Meziadin GBPU, the road could negatively 
affect 40-60. Most effects would be in the form of disturbance and displacement, but based on regional data, 
an annual mortality rate of 4-6 individuals was forecast as a result of the road. Assuming that 4-6 bears of a 
population of 175-270 were killed annually, the “safe” mortality limit of 3 percent is exceeded at the extremes 
of these parameters. Considering bear mortalities that occur in the remainder of the Stewart-Meziadin GBPU 
(e.g., an average of 2 per year from 1994-99 for the purposes of animal control, G. Searing pers. comm.), few if 
any grizzly bears would be available for hunter harvest. If the forecasted increase in mortality was >30 percent 
female, the grizzly bear population in the GBPU would decline (A. Hamilton pers. comm.). 
 
Solution 
The author's conclusions (Demarchi 1999) that the road project would have significant effects on grizzly bears 
presented federal and provincial regulators with a problem:  CEAA requires that "significant" effects be 
subjected to panel review. Under CEAA, the final decision on the significance of wildlife-related effects rests 
with the responsible authority (in this case, DFO). However, the harmonized process that this assessment 
followed created an opportunity for a different approach. In 1999, a subcommittee was struck to deal with the 
project's grizzly bear issues. Comprising federal, provincial, and proponent (i.e., MoH) representatives, the 
subcommittee's goal was to formulate a mitigation plan that would reduce the level of adverse direct and 
indirect effects to the point of non-significance. 
 
The subcommittee developed a comprehensive mitigation package that sought to ensure that the effects of 
the road on grizzly bears would be minimized (Greenville-Kincolith Wildlife Subcommittee 1999). The plan 
recognized three key uncertainties relating to grizzly bears in the project area: (1) current and historic 
population sizes, (2) the magnitude of displacement due to construction, and (3) the success of attempts to 
maintain mortality at an acceptable level. That plan has several goals. Regionally, it strives to ensure that the 
project does not adversely affect provincial plans to achieve grizzly bear population targets. Sub-regionally, it 
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strives to ensure that the project does not adversely affect grizzly bear use of the area and the sustainability of 
the local grizzly bear population. 
 
The wildlife assessment (Demarchi 1997) detailed a number of impact avoidance and mitigation measures for 
grizzly bears. They included modifications in road location and design to minimize direct and indirect effects on 
important habitats (e.g., alignment location, revegetation prescriptions, vegetation barriers between the road 
and important habitats, limits on roadside recreational developments such as rest areas), and the need for the 
road construction contractor and maintenance contractor to develop and implement bear-conflict avoidance 
and reduction plans. The subcommittee plan supplemented those recommendations, providing direction on 
issues in a multi-year, $552,000 (CAD) program to be overseen by the provincial government, including: 
 

• The need to minimize bear mortality risk and bear displacement by minimizing contact between the 
general public and bears through: 
o the use of seasonal off-road access closures (e.g., salmon spawning areas) 
o an education campaign to increase public awareness about the need to eliminate attractants (e.g., 

fish waste, garbage) 
• The need for increased enforcement of provincial and Nisga'a laws through a monetary contribution to 

partially fund a conservation officer. 
• The need to monitor the effectiveness of mitigation measures over a ten-year period, including: 

o documenting all grizzly bear sightings in the project area 
o monitoring key habitats (e.g., sedge-grass marshes, skunk cabbage sites) for grizzly bear sign annually 
o collecting hair follicles (using barbed wire) for DNA analysis to determine minimum numbers of grizzly 

bears in the project area each year and to develop a database of individuals and parentage 
o documenting problem bear occurrences 
o documenting all known grizzly bear mortalities in the project area; and 

• The need for contingency measures (e.g., increased enforcement, improved awareness, additional area 
closures, hunting restrictions) should monitoring identify failure of the mitigation plan. 

 

Under the direction of environmental assessment authorities, the significance of residual effects at the 
regional spatial scale was reevaluated in light of the mitigation plan. Despite the three key uncertainties listed 
above, the subcommittee deemed the plan capable of reducing regional-scale residual effects of the project on 
grizzly bears to a non-significant level. Panel review was no longer necessary as residual habitat-mediated 
effects were now deemed "Regional; Minor; Moderate Term" and residual effects relating to increased risk of 
bear mortality were "Regional; Minor; Moderate Term." 
 
LGL Limited is conducting the monitoring program that began in the spring of 2001. Data on all monitoring 
components listed above are being collected. Provincial officials originally believed that the first year of 
monitoring would provide a measure of baseline conditions. However, following road survey work initiated in April, 
road construction began in June, effectively shortening the pre-construction monitoring period. While this could 
have implications for estimates of the number of grizzly bears in the project area, it is not believed to jeopardize 
key components of the monitoring program, including keeping track of grizzly bear sightings and mortalities. 
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