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4.12 Land and Water Use 

Land and water uses are considered as a VEC with respect to the Project, as a result of consultation 
with various municipal, regional, provincial and federal regulators and other stakeholders; and as 
required in the Terms of Reference. 

4.12.1 Boundaries 
 
4.12.10.1 Spatial Boundaries 

The assessment of project-related effects on land use includes a consideration of lands on the north 
and south sides of Peace River near the project site. The local and regional study areas are the same 
for the land and water use VEC. The boundary of the assessment for land use activities extends from 
the project headworks to the upper limits of the headpond, 26 km upstream from the headworks and 
downstream to the Town of Peace River. The spatial boundaries for land use activities also include 
2 km on either side of both banks of Peace River. 

The assessment of project-related effects on water use includes a consideration of the use of Peace 
River from the Alberta–British Columbia border, east to the Town of Peace River and south to the City 
of Grande Prairie. Section 2.4 details the specific legal land description for parcels of private and Crown 
Lands affected by the project works including access and utility corridors.  

The geographic boundary was defined as such because it is anticipated that the potential effects on 
land and water uses will occur near the river valley. 
 
4.12.10.2 Temporal Boundaries 

During construction, all project-related effects on land and water uses will be temporary, occurring 
during the 4 year construction phase. Effects on land and water use during the operations phase will 
occur throughout the life of the Project. As the life of the Project is anticipated to be approximately 
100 years, effects occurring during the operations phase will be permanent throughout that period; 
however, in the event that the Project is decommissioned, these effects are anticipated to be reversible. 
Effects from malfunctions and accidents could occur at any time throughout the life of the Project, but 
are anticipated to be temporary if they do occur. 
 
4.12.10.3 Administrative Boundaries 

The land on either side of the river is located in the MD of Fairview (#136), County of Birch Hills (#19) 
and County of Saddle Hills (#20). The river body is in the MD of Fairview. The Town of Fairview 
operates a domestic water intake pipe in the Peace River, approximately 10 km downstream from the 
project site.  
 
4.12.10.4 Technical Boundaries 
 
There is no existing information on the number of noncommercial recreational users on the 
Peace River. Assumptions regarding timing and type of noncommercial recreational use were based on 
stakeholder consultation and the observations of the study team while visiting the area. 
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4.12.2 Description of Existing Conditions 

Land and water use activities currently taking place near the Project site include: 

• agriculture (farming and market gardening) and livestock grazing 
• commercial guide outfitting 
• trapping 
• non-commercial recreation activities (e.g., boating, canoeing, camping, hiking, horseback riding and 

snowmobiling) 
• tourism and site interpretation (visitors to the Dunvegan Historic Site and park, eco-tourism) 
• gravel and sand quarrying 

Current disposition of the land adjacent to the Project site includes: 

• leased Crown Land (agriculture, grazing, existing highways and roads) 
• provincial park land and protected areas (Dunvegan Provincial Park and Historic Site and Wildland 

Park) 
• private landowners (agriculture, home owners, market gardens and commercial greenhouses) 
• municipal land 

The current disposition of land is identified in Figure 4.12-1. 
 
4.12.10.1 Agriculture 

The main farming activities along the Peace River valley are livestock grazing and market gardening. 
Cereal and oilseed crop production takes place on the benchlands outside the assessment boundaries. 
The north side of the river is traditionally used for grazing because of the south exposure and open 
grassland and parkland vegetation types. Overall, the Peace River valley has a low capability for 
unimproved grazing, the main limitations being steep slopes, impeded soil drainage and wet soils in 
spring. Most of these north- and south-facing slopes along the Peace River are Crown Land; many are 
under grazing dispositions. There are four pieces of deeded land in the assessment area, one of which 
is at about km 8 in the headpond. This land is not presently occupied or being actively farmed. The 
other three pieces of deeded land are within 3 km downstream from the headworks structure, two of 
which will be affected by access road or transmission line development. 

Market gardens, such as at Dunvegan, and specialty crops are generally grown on a few highly 
productive river flats on south-facing soils, with opportunity for irrigation, shelter, additional heat units 
and long summer daylight. 

4.12.10.2 Trapping 

The following Trapline Agreements (TPAs) exist near the Project: 

• Jordy McAuley, RFMA 2435 (SW- and SE 10-80-4-W6, SW- and SE 3-80-3-W6, SW- and SE 4-80-
3-W6 and SW- SE- and NW 2-80-4-W6) 

• William Milkovich, RFMA 1787 (NW- and NE 31-79-3-W6, NW- and NE 32-79-3-W6 and NW-and 
NE 33-79-3-W6) 
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4.12.10.3 Resource Industries 

Although there are numerous oil and gas leases in the area, none are within the boundaries of the 
assessment area. Two natural gas pipelines cross the Peace River immediately downstream from the 
proposed headworks site. One pipeline is owned and operated by Devon Energy Corporation (formerly 
Anderson Exploration Limited), the other by Pembina Pipeline Corporation. Devon Energy’s gas plant is 
approximately 25 km northwest of Dunvegan; and its oil and gas leases are approximately 50 km west 
of Dunvegan.  

There is an emerging oil sands industry in the general region but outside of the RSA. Shell Canada has 
been operating a small in situ facility in the region and has announced plans for a 30,000 bpd steam-
assisted gravity drainage (SAGD) facility approximately 40 km east of the Peace River. Another oil 
sands project is the Blackrock Ventures Seal Heavy Oil Project (acquired by Shell in July 2006), east of 
Peace River.  

Forestry resources in the Peace River valley consist of coniferous and deciduous timber, mostly 
situated on steep, erosion-prone slopes, making these resources difficult to access. The proposed 
project site does not offer much in the way of merchantable timber and there are no known Forest 
Management Agreements (FMAs) affected by the proposed project. Canadian Forest Products’ FMA, 
approximately 26 km west of Dunvegan, is west of the project site, while a second FMA held by 
Canadian Forest Products is near Grande Prairie. Two other FMAs held by Tolko Industries Limited 
(High Prairie) and Weyerhaeuser Company Limited (Grande Prairie) are also south of the Peace River 
and project site. Daishowa-Marubeni International Limited operates a bleached kraft pulp mill 
approximately 16 km north of the Town of Peace River, and Weyerhaeuser Company Limited operates 
a bleached kraft pulp mill in Grande Prairie and two sawmills, one each in Grande Prairie and Grande 
Cache. 

There are no known mineral claims or leases near the proposed project site. Ashton Mining 
(Vancouver, British Columbia) has recently discovered diamonds in kimberlite pipes in the northeast 
Peace Region, outside of the project boundaries; however, exploration and development of mineral 
resources is strictly controlled within the valley walls of the Peace River.  

There are many active sand and gravel operations in the area, most of which are on the upland areas 
beyond the valley walls. A gravel extraction site owned by the Dunvegan Historic Park is on the south 
side of the river valley near the Dunvegan Bridge. A former gravel extraction site is on the Hines Creek 
fan, within the Peace River floodplain. 

4.12.10.4 Municipal Land and Resource Use, and Transportation 

The MD of Fairview operates a water intake system 10 km downstream from the project site that draws 
water from the Peace River for domestic water use. The water intake system draws water from Peace 
River through two intake pipes 50 m offshore in a deep portion of the channel, and delivers it into a raw 
water reservoir near Fairview. Water is normally drawn from the river between September and March 
when suspended sediments are minimal, therefore requiring minimal filtration at the treatment plant in 
Fairview. The intake pump station is at a depth of 13.5 m in an embankment in the edge of the river. 
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The Shaftesbury Ferry landing is approximately 80 km downstream from the project site. The ferry is 
operated throughout the open water season by a private operator under contract to AIT. The operating 
season for of the ferry varies annually depending upon climatic conditions and the mechanical condition 
of the ferry; the annual number of operating days of the ferry has ranged from 195 to 275 days per year 
between 1983 and 2005 (data from AIT). 

Historically, paddle wheelers gave access to the former Dunvegan Settlement and downstream 
communities. Today, there are no paddle wheelers using the river. However, there are occasions when 
oil exploration barges pulled by small tugs have been observed on the river (J. Fimrite, pers. comm.). 
Typically, these barges are put in at Shaftesbury Ferry landing and are moved by small tug up and 
down the river as required. Although use of these barges is not a regular activity, access for these 
vessels may be required near the Project at some future date. 

4.12.10.5 Parks and Protected Areas 

Dunvegan Provincial Park and Historic Site are on the north side of Peace River, where the Dunvegan 
Bridge crosses the river. Visitors come to the park and historic site year round. Also, The Maples day 
use area, west of Dunvegan Provincial Park, is also used year-round by tourists and local residents. 
Both sites are within the assessment boundaries described in Section 4.12.1. There is also the 
Dunvegan Natural Area, a designated area under the Ecological Reserves and Natural Areas Act 
(Figure 4.12-2). 

There are three other provincial parks within the region, but both are distant from the project site. 
Moonshine Provincial Park is southwest of the project site, Queen Elizabeth Provincial Park is east of 
the Project site, near Grimshaw, and Greene Valley Provincial Park is south of the Town of Peace 
River. Similarly, two designated natural areas, the Sand Lake Natural Area and Fairview Natural Area, 
lie to the north of the project area on the north side of the Peace River. These areas are shown in 
Figure 4.12-2. 

The project area lies within the Boreal Forest Natural Region, which spans both sides of the 
Peace River west to the Town of Peace River and beyond. This region is surrounded by a belt of the 
Parkland Natural Region, with more Boreal Forest Natural Region outside this area. These regions and 
parks and protected areas in the region are shown in Figure 4.12-2. 

Two wildland parks, established under the Provincial Parks Act, are in the region (Figure 4.12-2). Two 
small sections of the Dunvegan West Wildland Park area, a special place designated under Alberta’s 
Special Places 2000 Program, are located within the project area on the south side of the Peace River 
and west of Dunvegan Provincial Park. Most of the remaining sections of the Dunvegan West Wildland 
Park are further west along the south side of the Peace River extending to the Alberta–British Columbia 
border. The Peace River Wildland Park is on the south side of the Peace River and extends from an 
area just east of Dunvegan Provincial Park, covering most of the south side of the river east to the 
Town of Peace River. The Project was under regulatory review during the establishment of the 
Dunvegan West Wildland Park and the Peace River Wildland Park. Glacier Power Ltd. (Glacier Power) 
was represented on the committee charged with the establishment and definition of the Dunvegan West 
Wildland Park; as such, the boundaries and park designation were taken into consideration in light of 
the proposed Project and all of its components. 
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The Duncan’s Indian Reserve 151A is north of the Peace River and east of the project area. 

On the north side of the Peace River, through the project area and continuing along the length of the 
river, the area is designated ungulate wintering and calving range with special conditions noted for 
resource development (Figure 4.12-2). Timing restrictions may apply for some resource development 
activities between January 1 and April 30, and calving may cause restrictions between January 1 and 
June 15. 

There are two Important Bird Areas (IBA) identified in the region. The Grande Prairie Trumpeter Swan 
IBA is near the Town of Grande Prairie and includes the communities of La Glace, Wembley and 
Clairmont within its boundaries. The IBA, most of which lies within the Parkland Natural Region, 
encompasses waterbodies in the area including Bear Lake and Lac La Glace, and is surrounded by 
rolling plains used mainly for agriculture. The lakes in the area provide breeding for trumpeter swans 
and staging areas for both trumpeter and tundra swans and large numbers of ducks. Annually 10 to 
12 pairs of trumpeter swans breed in this area. During the fall staging period, approximately early 
October to early November, mixed flocks of up to 800 to 1,000 trumpeter and tundra swans and over 
20,000 ducks have been recorded. The area is subject to increasing disturbance from residential 
development and recreational activities on the lakes. 

The second IBA, the Cardinal Lake IBA, is east of the project area, 20 km west of the Town of Peace 
River and 6 km northwest of Grimshaw. The IBA is significant on a global level as a staging and 
moulting area for ducks, with over 20,000 ducks frequenting the area during the fall migration. The lake 
is also considered a key staging wetland under the North American Waterfowl Management Plan. 
In addition to a staging area for ducks, the IBA also serves as a staging area for Canada, greater white-
fronted and snow geese, and tundra and trumpeter swans. Bald eagles nest in the area and non-
breeding red-necked and western grebes are also found at the site. Much of the land area surrounding 
the lake is used for agriculture and is subject to annual cultivation practices. However, some of the land 
around the lake is managed for upland nesting ducks. Ducks Unlimited Canada owns and manages 
land on the northern shoreline of the lake as upland nest cover. 

4.12.10.6 Recreational Use 

Noncommercial recreational activities along the river valley include canoeing, jet boating, fishing, 
hunting, hiking, camping, snowmobiling and ATV use. Use patterns in the valley are random and there 
are no census data on activities. The information presented here is based upon discussions with 
boaters in the Fairview and Spirit River area and boating clubs such as the Peace River Jet Boat 
Association and the Grande Prairie River Rats. Water-based activities occur primarily during the open 
water season from April through November. Similarly, land or shore-based activities coincide with the 
water-based activities except snowmobiling, which occurs in the winter months. Snowmobiling does not 
generally occur along the Peace River ice cover due to the very uneven and rough nature of the cover. 

Boating patterns are dependent upon the type of watercraft being used. Peace River is highly 
accessible both upstream and downstream from the local study area. Figure 4.12-3 illustrates the 
commonly used access points along Peace River between the Alberta-British Columbia border and the 
Town of Peace River.  
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Canoeists typically travel downstream with the river current. A favourite canoe trip for many locals is 
from Dunvegan downstream to the Town of Peace River. Since there are numerous options available 
for boaters to access the river, other popular canoeing adventures involve travel downstream from 
Taylor, British Columbia to Dunvegan with intermediate trips from Many Islands, Cotillion Park, Carter’s 
Camp or Pratt’s Landing to Dunvegan or further downstream to the Town of Peace River.  

Jet boats typically travel upstream from the point of access and drift back downstream. If trips are 
properly organized, jet boaters will arrange for fuel with landowners along the way and can travel all the 
way from access points near Grande Prairie, downstream to Peace River, then upstream on Peace 
River to the Town of Taylor, British Columbia. These lengthy trips do not occur regularly on weekends 
but do occur occasionally in any boating season. More frequently, jet boaters travel from the Town of 
Peace River upstream to Dunvegan. Jet boaters in the Dunvegan-Fairview-Spirit River area typically 
travel upstream from Dunvegan to Pratt’s Landing, Carter’s Camp or the Many Islands area. The 
Dunvegan boat ramp is presently on the south bank of Peace River, immediately downstream from the 
Dunvegan Bridge crossing, and provides access for both upstream and downstream travel. 

Local residents do not regard Peace River as a good fishing destination, but will partake in fishing 
activities on a casual basis while travelling along the river. On the other hand, river access for hunting is 
highly regarded by both the local fish and game association and guide outfitters in the area. Spring 
season hunting for black bear and fall season hunting for deer and moose are the primary hunting 
activities along the river. 

Snowmobiling and ATV use are random activities. Similar to boating activities, there are no census 
records with which to detail use patterns or trails in the local study area. 

Peace River offers unlimited outdoor recreation opportunities, and is also used periodically for military 
exercises and school trips. Other events that take place each year on the river include the 
Tangent Music Festival, Carter Camp Log Race and the Poker Rally (J. Fimrite, pers. comm.). 

Commercial recreation activities along Peace River within the project boundaries include guided tours 
and ecotourism. Known tour operators and organized recreational groups include: 
 
• River Runner Tours (Fairview, Alberta) 
• Fairview Fish and Game Association (Fairview, Alberta) 
• Wilderness Adventures International (Spirit River, Alberta) 
• Peace Island Tours (Peace River, Alberta) 
• Jordy McAuley Outfitting Limited (Fairview, Alberta) 
• Peace River Boating Association (Peace River, Alberta) 
• Grande Prairie River Rats (Grande Prairie, Alberta) 

4.12.3 Landowner and Leaseholder Consent and Agreements 

Glacier Power has obtained permissions from private landowners who are directly affected by the 
headpond, access roads and transmission line components of the Project. The headworks components 
will be located on Crown Land. Table 4.12-1 lists all of the Consent to Occupy Agreements with 
landowners in the local study area. 
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Table 4.12-1: Consent to Occupy Agreements 

Landowner Legal Land Description Tenure Type 

Dunvegan Historic Society SW- and NW 7-80-4 W6 Landowner 

Circle Y Farms Ltd. NE-18-80-5 W6 and  
NW-17-80-5 W6 Leaseholder 

Roger and Dianne Sawchuk NE 14-81-6 W6 Landowner 

Adolph and Florence Johnson SW/NW 36-80-6 W6; NW/SW/SE 25-80-6 W6;  
NW 19-80-5 W6; SW/SE 20-80-5 W6; part of NE 24-80-6 W6 Leaseholder 

Susan Compton Part of SW-6-80-4 W6 Landowner 

Jo-Anne Shaw SW/SE 13-80-5 W6 Leaseholder 

Michael Kosheiff SW-1-81-6 W6 Leaseholder 

The transmission line and south road access will be routed through existing trails (Crown Land) and an 
exhausted gravel pit on the Fort Dunvegan Historical Society property. The proposed transmission line 
also passes through Part of SW-6-80-4 W6M owned by Susan Compton. Glacier Power has a Consent 
to Occupy Agreement in full force and effect with Susan Compton for the facility components on the 
property. Interconnection infrastructure will be on land currently owned by Glacier Power.  

Access to the north side of the project during construction and operations will be through a combination 
of Crown land, leasehold land (13-80-5 W6) and private properties including the NW-7-80-4 W6 owned 
by the Fort Dunvegan Historical Society. Glacier Power has secured all necessary agreements for the 
private land segments of these project components. 

Glacier Power has obtained Consent to Occupy agreements with the following landowners and 
leaseholders which may be affected by the project headpond area; Circle Y Farms, Roger and Dianne 
Sawchuk, Jo-Anne Shaw and Michael Kosheiff.  

There is only one privately owned property directly affected by the headpond; this is a significant 
positive attribute of the Dunvegan site compared with other sites further upstream or downstream, 
where increased inundation of private land would occur. The property of Bob Smook and Ronda Tolen 
(South 1/2 19-80-5 W6), is approximately 9 km upstream from the project headworks. The property is 
presently unoccupied, although there are two old cabins there, generally left open for use by hunters 
and boaters due to the remote area of the property. The headpond is expected to inundate 
approximately 1.48 to 4.67 ha (95 percent and 5 percent exceedance flow, respectively) of shoreline 
adjacent to the Smook property, although the inundated land will be contained within the existing 
shoreline areas below the top of bank and, therefore, will not result in flooding of the property. The 
water may rise to the level of the lower (south) cabin during extreme flood stages (i.e., 1:100 year flood 
return), although such a flood is uncommon, particularly in the post-Bennett Dam regulated river 
regime. Effects on the Smook property are expected to be negligible.  

Although Glacier Power does not have Consent to Occupy agreement with Mr. Smook and Ms. Tolen, 
Mr. Smook has indicated several times since the Project was initially proposed in 1999 that he is 
“fundamentally not opposed to the Project”. He has outlined a list of issues that he will want addressed 
once the Project has been approved. These issues were clearly listed for Bill Johnson of Glacier Power 
when he flew to Houston, Texas, where Mr. Smook and Ms. Tolen lived, in May 2001. Glacier Power 
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responded to Mr. Smook’s concerns with a letter report in August 2001. Glacier is continuing to 
communicate and work with Mr. Smook and Ms. Tolen to address potential effects on their property as 
the project development continues. 

There is one landowner on the north bank between the Maples Park and the project site. Access roads 
are currently proposed adjacent to this land. Glacier has been engaged in discussions with these 
landowners, Dan and Jeanette McLachlan, to ensure that the concerns they have expressed, primarily 
regarding dust generation due to construction traffic, will be mitigated to their satisfaction. The 
McLachlan’s have indicated that they while they have some concerns, they are not opposed to the 
Project 

Glacier Power has obtained a land use permit from the MD of Fairview with no issues of concern noted. 
Discussions have been initiated with the Counties of Birch Hills and Saddle Hills but a land use permit 
has not been applied for yet. 

4.12.4 Land Tenure 

With respect to the land tenure required for project works on provincial Crown Land, Glacier Power will 
obtain long-term land tenure and rights through a Licence of Occupation. A Licence of Occupation is 
required for the powerhouse and spillway abutments, boat ramp and boat lock under the provincial 
Public Lands Act. 

Upon obtaining a Water License under the provincial Water Act, Glacier Power will complete and 
submit the required application form, digital plan of proposed works, supporting documents and 
prescribed fees to ASRD.  

4.12.5 Potential Interactions, Issues and Concerns 

Table 4.12-2 identifies the potential interactions between relevant project-related activities and land and 
water uses for each phase of the Project, including malfunctions and accidents. The cumulative effects 
of project-related interactions with past, present and likely future projects are also considered. 
 
Table 4.12-2: Project Environmental Effects Interaction Matrix: Land and Water Uses  

 Access 
to Land 

Access to 
the River 

Protected 
Areas Navigation Safety 

Project Activities and Physical Works 
Construction 
Construction of access roads X X X  
Construction of transmission line and substation X    
Site preparation and mobilization X X X  
Headworks construction X X X X 
Operations 
Operation of navigation lock and boat ramp  X  X 
Inundation of land along river shore X   X 
Malfunctions, Accidents and Unplanned Events 
Infrastructure failure X X X X 
Failure of navigation lock and safety features    X 
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Table 4.12-2: Project Environmental Effects Interaction Matrix: Land and Water Uses  
 Access 

to Land 
Access to 
the River 

Protected 
Areas Navigation Safety 

Other Past and Present Projects 
Cattle grazing   X  
Agricultural land clearing X X X  
Borrow pits X X X X 
Dunvegan Historic Site X X X  
Water-based recreation  X  X 
Canfor forest management area X  X  
Devon Energy Corp. oil and gas lease X  X  
Bennett Dam    X 
Transportation and utilities corridors X X X  
Dunvegan Bridge  X  X 
Devon Energy Corp. and Pembina Pipeline Corp. 
pipeline crossing Peace River at Dunvegan 

  X X 

Water intake pipe at Fairview    X 
Dunvegan West Wildland Park X X X  
Likely Future Projects 
New borrow pits X X X X 
Expansion of Dunvegan Historic Site X X X  
New or upgraded transportation and utility corridors X X X  
BC Hydro Site C at Taylor    X 

The following issues and concerns with respect to land and water uses were identified during issues 
scoping: 

• the effect of the Project on: 
− recreation 
− agriculture 
− forestry 
− oil and gas activities 

• other commitments on Crown Land in the project area 
• informal and traditional uses on Crown land 
• effect on water users  
• natural areas, environmentally significant areas and other protected areas 
• type of tenure proposed by the company 
 
Most project activities along the valley walls will affect local access to the land and to the river. The 
headpond will inundate portions of Dunvegan West Wildlife Park along the lower river bank and lower 
portions of ungulate calving range along the river. The presence of the headworks will affect navigation 
on the river.  

4.12.6 Residual Environmental Effects Evaluation Criteria 

The residual effect on land and water uses from project-related interactions is considered to be 
significant if project-related activities preclude current land and water use activities from occurring 
indefinitely. 
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The residual environmental effect on land and water uses from project-related interactions is 
considered to be positive if the Project creates a direct or indirect benefit to current land and water 
uses. 

4.12.7 Effects Analysis, Mitigation and Residual Effects Prediction 

Table 4.12-3 is an environmental effects matrix for the land and water uses VEC. Project effects and 
mitigation are discussed in the following sections.  
 
Table 4.12-3: Environmental Effects Assessment Matrix: Land and Water Uses 

Evaluation Criteria for Assessing 
Environmental Effects 

Project Activity 
Potential Positive (P) or 

Adverse (A) 
Environmental Effect 

Mitigation 
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Construction of the 
headpond 

Raised river levels will 
inundate some existing 
landowners (A) 

Project/landowner 
negotiations and agreements 

1 2 5/6 R 2 

Existence of access 
road 

Improved access to land 
and river (P) 

N/A N/A 2 5/6 R 2 

Accidental event or 
malfunction 

Precludes existing land 
and water uses (A) 

Facility design; 
Environmental Protection 
Plan; Emergency Response 
Plan 

1 2 1/1 R 2 

Presence of structure 
across the river 

Blockage of passage to 
boat traffic (A) 

Boat lock and boat ramp 2 3 5/6 R 1 

KEY: 
 
Magnitude: 
 
1 = Low: e.g., a few land or water 

use activities precluded. 
 
2 =  Medium: e.g., a moderate 

number of land or water uses 
precluded. 

 
3 = High: e.g., a large number of 

land or water uses precluded.  

 
 
 
Geographic Extent: 
 
1 = <1 km² 
2 = 1-10 km² 
3 = 11-100 km² 
4 = 101-1000 km² 
5 = 1001-10,000 km² 
6 = >10,000 km² 
 
 
Duration: 
1 = < 1 month 
2 = 1-12 months 
3 = 13-36 months 
4 = 37-72 months 
5 = > 72 months 

 
 
 
Frequency: 
 
1 = < 11 events/year 
2 = 11-50 events/year 
3 = 51-100 events/year 
4 = 101-200 events/year 
5 = >200 events/year 
6 = continuous 
 
Reversibility: 
 
R = Reversible 
I = Irreversible 
 

 
 
 
Ecological/Socio-cultural and 
Economic Context: 
 
1 = Relatively pristine area or 

area not adversely affected 
by human activity. 

 
2 = Evidence of adverse 

effects. 
 
N/A = Not Applicable 
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4.12.10.1 Construction and Operations 
 
4.12.10.1.1 Land and River Access 

During construction, access roads to the headworks site will be built on the north and south sides of the 
Peace River. Specifically, a permanent road is required to provide access to the powerhouse and 
navigation lock side of the headworks structure for construction, operations and boat access to the 
headpond. A permanent road is also required to provide access to the north bank fishway, ten turbine 
generator cells and downstream fish by-pass sluices. As much as possible, roads will be routed along 
existing rights-of-way to minimize new road construction.  

Access roads as shown in Figure 3.1-1 include 2.6 km of new gravel road, one bridge across Hines 
Creek (semi-permanent access), one bridge across Dunvegan Creek (permanent access) and 0.4 km 
of road upgrades. Roads will be built according to municipal standards. Construction of the roads will 
require access to Crown and titled land on both sides of the Peace River near the Project site. The 
landowners whose property must be crossed to build the access roads and build the facility have 
signed letters of consent with Glacier Power to access their property. Gravel required for the roads will 
be obtained from licensed operators, as needed. 

Power will be transmitted along a 144-kV line from the headworks to the interconnection point 
approximately 4 km to the south of the Project at the top of the river valley walls. The transmission line 
interconnects with ATCO’s 144-kV line approximately 4 km to the southeast of the Project. Figure 3.1-1 
illustrates the transmission line route. The transmission line will be mainly built on existing right-of-ways 
and new access road alignments and will not interfere with existing land uses. 

While the headworks site is being prepared and constructed, construction traffic will use the same 
access roads currently used by commercial and non-commercial recreation users and by landowners to 
access the north and south sides of the Peace River and the Dunvegan Provincial Park and Historic 
Site. The increase in traffic volume occurring during construction will not be permanent, allowing 
continued access to the river and adjacent land for all existing users. Additional discussion of traffic 
effects is provided in Section 4.11. 

During the operations of the Project, access to adjacent lands and to the river will be improved. Access 
roads will be maintained for use throughout the life of the Project to gain access to the headworks 
structure, allowing all users to access the Peace River both upstream and downstream from the 
headworks. The north access road will likely be gated for public safety reasons.  

The effects of the Project on land and river access are assessed as not significant, or in some cases 
positive. 

4.12.10.1.2 River Navigation 

Provisions for maintaining navigability of the river both upstream and downstream are required under 
the Navigable Waters Protection Act (NWPA). Boaters wishing to pass upstream or downstream from 
the headworks structure will use a proposed boat lock. An approximately 6-m wide and 18-m long 
navigation lock will be installed adjacent to the powerhouse structure to retain navigability along the 
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river. The lock has been sized based upon the present and potential future navigational needs along 
this section of the Peace River. Although the lock will be owned and operated by Glacier Power, the 
style of lock will be such that frequent users can operate the facility unassisted. Passage times through 
the lock will range from a minimum of 8 minutes to a maximum of 30 minutes, depending on the arrival 
sequence of boats relative to the operating status of the lock (e.g., boats arriving when the lock has just 
begun to operate for another boat). The final design and operation of the navigation lock will be 
determined based on additional consultation with river users on such issues such as volume of traffic, 
type of vessels using the river and safety considerations, and discussions with Transport Canada with 
respect to meeting the requirements of the NWPA. Additional information on the design and operating 
conditions of the boat lock can be found in Section 3. 

Boaters wishing to travel upstream from the facility will be able to use a boat ramp located upstream 
from the headworks. Parking facilities will be provided for boat trailers and vehicles near the boat ramp. 
The proposed boat ramp upstream from the structure will be about 6 m wide and 40 m long with about 
20 m submerged to ensure operation even with the headpond drawn down to the fixed crest level. Final 
design of the boat ramp will consider input from local boaters and boating clubs. The ramp will be 
included in Glacier Power’s Crown Land lease and will be owned and maintained by Glacier Power. It is 
expected that the present boat launch downstream from the proposed headworks structure, near the 
Dunvegan Bridge crossing, will continue to be used for access to and from the river. 

Dual safety booms, signs and navigational aids will be installed upstream and downstream from the 
headworks to guide boaters to the navigation lock and boat ramp. As well, guide walls will be provided 
in the immediate vicinity of the powerhouse to isolate boats from the localized currents generated by 
the powerhouse. Diagrams of the boat lock are provided (Figures 3.1-2 and 3.2-5). The effects of the 
Project on river navigation are assessed as not significant. 
 
Coarse-textured sediment deposition will modify the geometry of the headpond over the life of the 
Project, but these changes will not significantly affect the engineering performance of the structure. 
Coarse textured materials consisting of gravels will deposit in the upstream end of the headpond. Sand 
will deposit in deeper water areas, while finer textured sediments are expected to deposit along the 
channel margin, in slack water areas and upstream from the control weir. The location of coarse 
textured sediment deposits will progress downstream over the life of the structure. 
 
4.12.10.1.3 Protected Areas 

Glacier Power anticipates that the headpond created by the headworks structure will extend 
approximately 26 km upstream, will inundate approximately 106 to 215 ha at the operating range of 
water level, but will be contained within the natural river channel banks below the pre-Bennett Dam 
1:100 year flood levels. Within the headpond area, inundation will occur along the channel margins, but 
will not overtop the existing riverbanks in most areas. Inundation levels are dependent upon weir and 
powerhouse operation and typically range from inundation levels are dependent upon weir and 
powerhouse operation and typically range from 347.7 m elevation at the 95 percent exceedance flow of 
753 m3/s to 348.4 m elevation at the five percent exceedance flow of 2500 m3/s. The inundation that 
results from the creation of the headpond will approach conditions that existed before the Bennett Dam 
was built.  
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The Project lies within the Peace River–Dunvegan environmentally significant area (ESA), which is 
considered to be of national importance. This ESA extends well beyond the local study area (LSA), 
from approximately the Dunvegan Settlement in the west to the Town of Peace River in the east, and 
includes similar landform features to those found in the LSA, including south-facing slopes that support 
typical prairie and parkland vegetation. The Dunvegan West Wildland Park was designated as a 
protected area under the Alberta Special Places 2000 program. Although mostly in the Boreal Forest 
Natural Region, this park encompasses Parkland Natural Region habitat that includes the steep-sided 
valleys of creeks flowing into the Peace River that support typical parkland vegetation. The Peace River 
Parkland Natural Subregion occurs only at the westernmost end of the LSA, which is least affected by 
flooding of the headpond. Most of the remaining sections of the Dunvegan West Wildland Park are 
further west along the south side of the Peace River extending to the Alberta–British Columbia border.  
 
Very small portions of the national ESA or the Dry Mixedwood and Peace River Parkland Subregions 
will potentially be affected by headpond development and operations. Potential effects include 
alteration to or loss of significant vegetation features representative of a region, and loss or alteration of 
habitat for rare species. 
 
Mitigation measures for effects on environmentally sensitive areas or landscape units, if necessary, 
include the consideration of restoration of native vegetation communities, if significant vegetation 
features are found during the rare plant survey prior to construction. Other specific measures may 
include shrub salvage and transplant and natural recovery. 

A concern was raised by a local outfitter that deer calving grounds on islands in the headpond area 
would be affected. Re-establishment of instream bars and vegetated islands is expected to occur, along 
with riparian vegetation. Effects of the headpond on wildlife habitat are discussed in further detail in 
Section 4.10, and are assessed as not significant.  
 
4.12.10.2 Decommissioning 

Decommissioning activities will return the Peace River and adjacent lands near the Project to the 
present conditions, lowering water levels that were occupied by the proposed headpond area. The 
proposed boat ramp upstream from the headworks will likely remain after decommissioning; however 
responsibility for maintaining the boat ramp and access road will not remain with Glacier Power and will 
be transferred to the respective municipal districts. Potential effects on land and water uses as a result 
of decommissioning activities are anticipated to be temporary, and are assessed as not significant. 
 
4.12.10.3 Malfunctions and Accidents 

Malfunctions or accidents at the headworks structure, while unlikely, could occur at any time during the 
construction or operations of the Project. However, if they do occur, they will be temporary. A 
malfunction or accident at the facility could temporarily preclude existing land and water uses from 
occurring. An EPP will be developed for the facility to prevent malfunctions and accidents, and to 
address unforeseeable events if they occur. The ERP will include notification of land and river user 
groups, including landowners, industry and recreational groups. 

The effect of project malfunction and accidents on land and water uses is assessed as not significant. 
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4.12.10.4 Cumulative Environmental Effects 

The effects of interactions of other past and present projects with land and water uses form part of the 
baseline case. These interactions have also created temporary interruptions in access to land and the 
river, and may have affected the integrity of proposed protected areas. Navigation safety for 
recreational and commercial boaters has been affected by such projects as the Bennett Dam, and the 
construction and operations of the Dunvegan Bridge, among others. Likely future projects such as the 
expansion of the Dunvegan Historic Site, new borrow pits, transportation and utility corridors and the 
development of BC Hydro’s Site C will also affect land and river access, protected areas and river 
navigation. Given project design and the mitigative measures proposed to address the effect of the 
Project in land and water uses, their effects are assessed as not significant. The contribution of the 
Project to cumulative effects on land and water use will not result in the preclusion of existing uses and 
the cumulative effects of the project on land and water uses are therefore assessed as not significant.  
 
4.12.10.5 Residual Environmental Effects 

Table 4.12-4 summarizes the residual environmental effects predicted for the land and water uses 
VEC. Overall residual environmental effects are predicted to range from not significant to positive. 
Cumulative effects of the Project are also predicted to be not significant. 
 
Table 4.12-4: Residual Environmental Effects Summary Matrix: Land and Water Uses 

Likelihood of Significant 
Effects Phase 

Residual Environmental Effects 
Rating, Including Cumulative 

Environmental Effects* 

Level of 
Confidence Probability of 

Occurrence 
Scientific 
Certainty 

Construction P/NS 3   
Operations P/NS 3   
Decommissioning NS 3   
Malfunctions, accidents and 
unplanned events 

NS 3   

Project Overall P/NS 3   
Key: 
 
Residual environmental Effect Rating: 
S  =Significant Adverse Environmental Effect 
NS =Not Significant Adverse Environmental Effect 
P =Positive Environmental Effect 
 
Level of Confidence 
1 =Low Level of Confidence 
2 =Medium Level of Confidence 
3 =High Level of Confidence 

 
 
Probability of Occurrence: based on professional judgement 
1 =Low Probability of Occurrence 
2 =Medium Probability of Occurrence 
3 =High Probability of Occurrence 
 
Scientific Certainty: based on scientific information and statistical 
analysis or professional judgement 
1 =Low Level of Confidence 
2 =Medium Level of Confidence 
3 =High Level of Confidence 
 
N/A =Not Applicable 

 
*As determined in consideration of established residual environmental effects rating criteria. 
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4.12.8 Monitoring 

No monitoring activities have been planned with respect to land and water uses. 

4.12.9 Summary 

There are no negative residual environmental effects predicted as a result of interactions between 
project-related activities and past, present and future land and water uses. Overall, the residual 
environmental effects on land and water uses are anticipated to range from not significant to positive. 
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