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Executive Summary 

The Government of the Northwest Territories Department of Transportation (DOT) has identified the 

existing bridge of the Mackenzie Valley Winter Road at Prohibition Creek (km 995.3) is in need of 

replacement. Erosion of the banks and along the existing bridge superstructure is the main factor 

warranting replacement of the bridge at Prohibition Creek. Considerable slumping of the left (south) creek 

bank was observed at the existing bridge site. Here the abutment is highly eroded and the piles are 

exposed above the streambed; this requires annual repairs, results in additional effort by the winter road 

contractor and causes delays to the traffic 

Stantec Consulting Ltd., on behalf of the DOT, is submitting regulatory applications to permit construction 

of the new bridge. Construction works are being completed in two phases; these include Winter 2012 – 

2013, when clearing and construction of embankments and river protection works will take place; and, 

Winter 2014, when the bridge piers and girders will be installed. This screening document provides an 

overview of the following components: 

• Project Description 

• Provides detailed description of structure design and construction activities 

• Existing Environment 

• Provides information on the existing conditions of several Valued Environmental Components, 

including Air Quality and Noise, Terrain, Hydrology, Vegetation, Wildlife, Fish and Fish Habitat, 

and Heritage Resources. 

• Consultation 

• Provides a summary of the consultation activities that have been completed for the bridge 

replacement project 

• Potential Effects and Mitigation 

• Provides a description of potential effects from Project construction on each of the identified 

Valued Environmental Components. 
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1.0 Introduction  

Stantec Consulting Ltd. (Stantec), on behalf of the Government of the Northwest Territories (GNWT) 

Department of Transportation (DOT), is submitting regulatory applications for permitting the replacement 

of the bridge structure at Prohibition Creek along the Mackenzie Valley Winter Road (the Project). 

Following recent inspections and investigations of safety and traffic behaviour, the DOT has identified that 

the bridge structure is in need of replacement.  

This document contains information regarding the construction activities associated with bridge 

replacement at Prohibition Creek along the Mackenzie Valley Winter Road.  

1.1 BACKGROUND 

The existing structure at Prohibition Creek is currently located at km 995.3 of the Mackenzie Valley Winter 

Road (MVWR); approximately 30.7 km east of Norman Wells (see Drawing PRO-02 in Appendix A). The 

existing structure currently consists of two (2) separate 18 m single-span bridges with binwall abutments 

to retain the approach fills, and steel abutment seat beams supported on three (3) steel H-piles. The 

bridge superstructure consists of steel box girders which support timber cross-beams; timber deck 

runners form the bridge surface. This structure was manufactured in 1996 and placed at the Prohibition 

Creek crossing in 2003. 

Erosion of the banks and along the existing bridge superstructure is the main factor warranting 

replacement of the bridge at Prohibition Creek. During a site visit in July 2011, considerable slumping of 

the left (south) creek bank was observed at the existing bridge site. Here the abutment is highly eroded 

and the piles are exposed above the streambed; this requires annual repairs. Repair of the damaged 

bridges results in additional effort by the winter road contractor and causes delays to the traffic. Several 

safety issues have also been identified which result in minimal line of sight and poor visibility for traffic; 

these include the poor approach road alignment, sharp curves, and steeply graded existing approaches. 
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2.0 Project Description 

2.1 STRUCTURE DESIGN 

In developing the proposed design, two alignment options with three structure options each were 

examined for their suitability for the Prohibition Creek crossing. A review of the hydrotechnical conditions, 

roadway geometrics, environmental and geotechnical considerations was completed. The recommended 

option is presented below.  

2.1.1 Bridge Design 

The new bridge on Prohibition Creek will be constructed approximately 340 m upstream from the existing 

bridge (65° 9’ 13 N, 126° 18’ 14” W) (see Drawing SK-02 in Appendix A). The new structure will consist of 

a four-span bridge supported by three sets of piers, constructed perpendicular to the creek (0° skew). 

Each span of the bridge will measure 24 m long; the total length of the bridge will measure 106.3 m out to 

out of fills (see Drawings PRO-02, PRO-03 and PRO-04 in Appendix A). Each pier will each be comprised 

of four 900 mm diameter steel shafts; all three sets of piers are situated within the 1:2 year floodplain of 

the creek (see Drawings PRO-03, PRO-04 and PRO-07P in Appendix A).  

Bridge approaches/embankments will be constructed with granular material to a maximum height of 1.4 m 

above the design streambed level (82.0 m above mean sea level). Estimated granular material required 

to construct the embankments for the new bridge, including approach roadways beyond, is comprised of 

58,800 cubic meters (m
3
) of granular material of cuts and 56,700 m

3
 of fills (see Drawing PRO-03 in 

Appendix A). Embankments will extend into the floodplain of Prohibition Creek and provide a minimum 

creek width of 25.8 m between embankments. 

2.1.2 River Protection Works 

In the vicinity of the Mackenzie Valley Winter Road, Prohibition Creek is a braided channel watercourse 

with wide floodplains. At the proposed crossing, the 1:2 year floodplain measures approximately 90.6 m 

wide and includes small side channels which convey flow during flood events only (see Photos 1 to 4 in 

Appendix B). The active channel width ranges from 23 to 30 m and is composed of several low flow 

channels measuring 5 to 10 m wide (Photos 5 to 10 in Appendix B). As it is not cost effective to span a 

bridge the entire width of the floodplain, it is necessary to constrict the channel width to guide the stream 

flow through the bridge area. River training works (guide banks) will be installed along the base of the 

bridge embankments to guide the stream flow and protect the bridge and its approaches during flood 

events, from ice movement and lateral erosion (see Drawing PRO-07P in Appendix A). The guide banks 

will be constructed of Class 2 heavy rock riprap at the toe of the embankments on either side of the creek 

channel (see Drawing PRO-07P in Appendix A).  

From the toe of the embankment, the guide banks will measure 3 m wide and extend into the floodplain. 

From the top of the guide banks, the Class 2 heavy rock riprap will extend up along the embankment 

slope to a height of 2 m and measure 0.8 m thick (see Drawing PRO-07P in Appendix A). On the right 

bank (north), the guide bank will span a total of 85 m with approximately 50 m installed upstream of the 

bridge centerline and 35 m installed downstream (see Drawing PRO-07P in Appendix A). The guide bank 
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on the left bank (south) is centered under the bridge structure, will measure approximately 68 m long and 

run the length of the embankment (see Drawing PRO-07P in Appendix A). The right guide bank has been 

designed to be elliptical and curl away from the stream channel into the bank while the downstream end 

will be tied into higher ground to protect the embankment. Due to the more gradual change in curvature 

associated with elliptical guide banks, stream flow has been found to flow more closely along the length of 

the banks and assist in guiding the flow as designed (Stantec 2012). 

2.2 CONSTRUCTION METHODS 

Construction of the Project will be completed over two phases, each taking place during the winter 

season: 

• Winter 2012 – 2013: site preparation, earthworks and embankment construction, including 

installation of river protection works; and 

• Winter 2014: installation of piers and construction/installation of bridge structure. 

The current application is for the Winter 2012 – 2013 phase only. The following sections describe general 

construction methods for the entire Project and also provide more detailed information on the Winter 2012 

– 2013 phase. A second application for the Winter 2014 construction will be made in 2013. 

2.2.1 Winter 2012 – 2013 

2.2.1.1 Pre-Construction 

The proposed start date for mobilization activities is December 1, 2012 however construction of the new 

crossing will not begin until the winter road is constructed and open. Construction of the Winter 2012 – 

2013 phase is expected to be complete by the time the winter road closes in March 2013. Site 

preparation work, including vegetation and snow clearing along the right-of-way, will take place first; snow 

will be cleared to ground surface in the area of the bridge construction 

All equipment required for earthworks and construction of the embankments and river protection works 

will be mobilized to the site via the winter road prior to start of project (i.e., December 2012). Exact 

equipment will be confirmed by the Contractor, however equipment may include: 

• Two (2) excavators (minimum of CAT 320 or equivalent) 

• Crane with applicable lifting materials 

• Loaders (up to two) 

• Gravel/dump trucks (up to two) 

• Two hand-guided, vibratory plate tamper compactors 

• Two Jumping Jack compactors 

• One large vibratory drum roller (1.4 m [54 inches] or larger) 

• Four (4) water pumps with accompany pump heaters, hoses, intakes, etc. 

• Two generators and electric impacts with extension cords (minimum 1.9 cm [0.75 inches] drive) 

• Crew vehicles (pick-up trucks) 

All equipment and construction materials will be stored along the MVWR and the cleared portion of the 

new winter road alignment near the proposed crossing site. The equipment and materials will be stored a 
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minimum of 30 m away from the floodplain of Prohibition Creek and care will be taken to ensure no debris 

or contaminants enter the creek. The laydown area for equipment and materials will be a maximum of 

300 m
2
. 

 

2.2.1.2 Site Preparation 

Site preparation and earthworks will be carried out during the first phase of the construction period (i.e., 

December 2012 to February 2013). Site preparation work will include vegetation and snow clearing along 

the new alignment (total of 10,192 m
2
). Vegetation removal will include tree/shrub slashing where it is 

determined the vegetation will impede line of sight. Snow will be cleared to ground surface in the area of 

the alignment, approaches and river protection works. Following this, silt fences will be installed at 

proposed toelines of the approaches to prevent any material from entering the creek.  

2.2.1.3 Earthworks and Embankments 

A cut and fill operation will be carried out on either side of the proposed crossing along the new alignment 

to construct the approaches; the total area involved in earthworks is 36,545m
2
 (see Drawing SK-05 in 

Appendix A). The approaches to the crossing have been designed so that the amount of material 

excavated will not be significantly greater than the amount required for fill. Approximately 58,800 m
3
 of 

material will be cut during approach construction and 56,700 m
3
 required for fills; therefore, additional off-

site fill will not be needed. Unless required for other nearby DOT projects, the remaining granular material 

from the cuts (approximately 2,100 m
3
) will be stockpiled along the MVWR alignment in an area a 

minimum of 30 m away from the floodplain. 

Following the required cuts and excavations along the proposed alignment, the embankments will be 

gradually built up over the existing ground. The right embankment will be built up to a height of 11.3 m 

above the estimated streambed level while the left embankment will be 14.4 m above the estimated 

streambed (see Drawing PRO-03 in Appendix A). As more fills are required on the right side of the 

crossing (56,400 m
3
 vs. 300 m

3
), loaders and haul/dump trucks will be used to move material from the left 

to the right side. Presently, material will be moved across the creek using the existing bridge however the 

option of developing an ice bridge will be investigated during construction. If an ice bridge is used, it will 

be constructed as per the DFO Northwest Territories Operational Statement for Ice Bridges and Snow 

Fills (DFO 2007). 

The embankments will have a 2.5:1 headslope underneath the bridge structure; headslopes on either 

side of the bridge structure will vary depending on the existing ground surface and required slope to reach 

the top of fills (see Drawings PRO-07P and PRO-08 in Appendix A). A 5 m wide bench (nose of the guide 

banks), situated at 4 m above the streambed, will also be constructed as part of the embankment. This 

bench will be constructed to improve the stability of the headslopes and provide passage for wildlife under 

the bridge. Below this bench, the embankments will have a 2:1 slope and be covered by the river 

protection works, which will extend up to 2 m along the toe of the embankment. 

As the hill on the left side of the crossing has been reported to have considerable groundwater seepage 

through the year (Stantec 2012), a ditch block and culvert will be installed under the roadway while a 

drainage trough will be constructed on top of the left embankment (see Drawing PRO-07P in Appendix 

A). 
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2.2.1.4 River Protection Works 

Some excavation will be required to construct the river protection works. The guide banks will be installed 

up to 0.5 m below the estimated streambed level and approximately 200 m
3
 of material will be excavated 

(this volume is included in the overall estimate of cut volumes) (see Drawing PRO-03 in Appendix A). As 

some flow is expected during the winter construction due to groundwater seepage, sandbags, or another 

control method, will be installed around the excavation site(s) to enable work-in-the-dry. A pump and 

ancillary hose will also be available on-site to pump out any water, as necessary. 

Following excavations, non-woven geotextile fabric will be laid down to stabilize the guide banks. Class 2 

heavy rock riprap will then be laid down to on top of the geotextile to construct the guide banks. This 

Class 2 riprap will be sourced from the quarry in Norman Wells, NT; approximately 1,850 m
3
 will be 

required (see Drawing PRO-07P in Appendix A). 

2.2.1.5 Post-Construction 

Following construction of the embankments and river protection works, all equipment will be demobilized 

from the crossing site. The embankments will be allowed to settle out over the year before construction of 

the bridge structure; this will provide a more stable surface for the bridge.  

Some erosion control structures (i.e., silt fences) will be left in place over the year to ensure any 

increased sediment in runoff from the newly constructed embankments will not enter Prohibition Creek. 

The Prohibition Creek site will be inspected by a qualified ESC monitor at regularly scheduled intervals, 

which should be at least once the following spring/summer to ensure the integrity of the embankments, 

guide banks and ESC measures are maintained. ESC measures will be repaired during this site visit, if 

necessary.  

2.2.2 Winter 2014 

2.2.2.1 Pre-Construction 

During the Winter of 2014 (i.e., January to March), the bridge structure will be constructed over 

Prohibition Creek. All materials and equipment will again be mobilized to the Prohibition Creek crossing 

via the MVWR, once the road is open (e.g., December 2013). The exact equipment required will be 

confirmed following tendering of the contract however equipment may be similar to that listed in Section 

2.2.1.1. 

All equipment and construction materials will be stored along the MVWR and the new alignment for the 

proposed crossing (cleared in Winter 2012 – 2013). The equipment and materials will be stored a 

minimum of 30 m away from floodplain of Prohibition Creek and care will be taken to ensure no debris or 

contaminants enter the creek. The laydown area for equipment and materials will be a maximum of 

300 m
2
. 

2.2.2.2 Site Preparation & Construction 

During the Winter 2014 phase, snow clearing and compaction will be the primary site preparation activity. 

Snow will be cleared in the area of the embankments, where the bridge structure will be installed. Snow 

will be built-up in the new alignment area and in other areas where heavy equipment will be working to 
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provide a stable driving surface and protect the underlying soils. An ice bridge will also be constructed 

across Prohibition Creek to access the pier installation sites. The ice bridge will be constructed as per the 

DFO Northwest Territories Operational Statement for Ice Bridges and Snow Fills (DFO 2007). 

Three sets of piers will be installed. One set of piers will be drilled into each embankment while the third 

pier will be installed in the middle of the creek channel (see Drawing PRO-07P in Appendix A). Each pier 

will be comprised of four 900 mm steel shafts with a spacing of 2 m between the centers of each shaft. 

The total footprint of each pier will be approximately 3 m
2
. All piers will be drilled to a minimum of 6 m 

below competent bedrock. As one set of piers will be installed within the creek channel, the work area will 

be temporarily isolated to ensure work is completed in-the-dry. This isolation area will measure 

approximately 10 m by 4 m. Steel casing will be used around the drill auger to prevent any contact of 

creek water with the sediments.  

Once installation of the piers is complete, the bridge girders will be installed over the embankments and 

piers with the use of a crane. The top of the girder surface will be the riding surface and no cast-in-place 

bridge deck will be installed. 

2.2.2.3 Post-Construction 

Following installation of the piers and bridge girders, all equipment and materials will be demobilized from 

the crossing site before the MVWR closes (i.e., by end of March 2014). As portions of the embankments 

will be disturbed due to pier and girder installation, some erosion control structures (i.e., silt fences) will be 

left in place over the following open water season to ensure any increased sediment in runoff will not 

enter Prohibition Creek. Following completion, the Prohibition Creek site will be inspected by a qualified 

ESC monitor at least once the following spring/summer to ensure the integrity of the piers, bridge 

structure, embankments, guide banks and ESC measures are maintained. ESC measures will be 

repaired during this site visit, if necessary. The crossing site will also be inspected regularly over its 

service span to check for signs of erosion and ensure the bridge structure, embankments and river 

protection works remain structurally sound. 
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3.0 Existing Environment 

3.1 AIR QUALITY AND NOISE 

No site-specific air quality data exists for the Prohibition Creek area; however, air quality is expected to be 

similar to Norman Wells, which has had an air quality monitoring station installed since 2004. Here, 

elevated levels of coarse and fine particulates tend to occur in summer season and are typically attributed 

to dry, dusty conditions and smoke from forest fires (ENR 2011). Conversely, levels of nitrogen dioxide 

tend to increase in the winter months as a function of idling and other combustion sources, particularly 

during the presence of atmospheric inversions (ENR 2011). Levels of sulphur dioxide, hydrogen sulphide, 

and ground level ozone are typically low and well below acceptable levels (ENR 2011). 

Little information is available on the existing noise conditions of the Project area. Prohibition Creek is 

situated 30 km southeast of Norman Wells and, aside from increased traffic noise associated with 

construction and operation of the MVWR, existing ambient noise levels are expected to be low.  

3.2 TERRAIN 

Prohibition Creek is located approximately 30 km southeast of Norman Wells and drains into the 

Mackenzie River. The creek is located within the North Mackenzie Plain Low Subarctic ecoregion of the 

Taiga Plains ecozone. This region is characterized by level to gently undulating glacial till deposits with 

significant areas of lacustrine, fluvial and glacio-fluvial material (ECG 2007). The bedrock geology 

consists primarily of Paleozoic sedimentary rocks (Wheeler et. al. 1997, Stubley 2005). The topography in 

the Project area is noted as very gently sloping, with the exception of a sharp 20 m rise (DOT 2000) south 

of the existing crossing.   

Throughout the ecoregion, turbic cryosols are the most common type of soil however brunisolic and 

luvisolic soils can be found on glaciofluvial, coarse-textured lacustrine, and alluvial soils (ECG 2007). 

Turbic cryosols are mineral soils and typically have permafrost within 2 m of the surface; brunisols are 

generally formed under the forest and have adequate soil development while luvisols typically develop in 

well to imperfectly drained sites, in sandy loam to clay (SCWG 1998). Borehole logs from 2002 indicate 

that the Prohibition Creek area has shale and siltstones evident at depths approximately 3 to 14 m below 

grade (Stantec 2012). Water content of the soil is relatively high, estimated at 10 to 20% with low ice 

content; however, soils have been noted to dry out rapidly in the summer (Stantec 2012). The Project 

area lies within the zone of extensive discontinuous permafrost however due to a lack of adequate 

geotechnical information, the extent of permafrost along the proposed crossing could not be confirmed 

(Stantec 2012).   

3.3 HYDROLOGY 

Prohibition Creek has a drainage area of 88 km
2
,
 
upstream of the existing crossing (Stantec 2012). The 

creek is fed by a groundwater spring and three main unnamed tributaries whose headwaters are deep 

within the Franklin Mountains (DOT 2000). Prohibition Creek has a meandering channel, with many runs 

and riffles; the average depth of the creek is 0.3 m (DOT 2000). The proposed crossing is 2.1 km 
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northeast of the creek’s confluence with the Mackenzie River and is located in a braided reach of the 

creek with some gravel bars, in-stream vegetation and heavily vegetated banks (Stantec 2012).   

Prohibition Creek is not gauged and quantitative flow data are not available. Two creeks (Jungle Ridge 

Creek and Canyon Creek) in the vicinity of Prohibition are gauged however, and flow data were examined 

to provide an indication of the hydrologic regime in Prohibition Creek. Jungle Ridge Creek is situated 

12.5 km south of Prohibition and has a reported drainage area of 60 km
2
 at its mouth; 10 years of 

continuous flow data (1992 – 1996 and 2006 – 2010) are available for the creek with seasonal data 

between 1980 and 1991 (WSC 2010, EBA 2011). Only two years of seasonal flow data (2009 – 2010) are 

available for Canyon Creek, which is situated 13 km north of Prohibition; the drainage area is unknown 

though EBA (2011) notes the drainage area between Canyon Creek and Prohibition Creek are similar 

and likely show similar flow characteristics. 

At both Jungle Ridge Creek and Canyon Creek, the average monthly discharge is greatest in May (WSC 

2010, 2012). At Jungle Ridge Creek, the average monthly discharge in May is 2.6 m
3
/s and corresponds 

with a water level increase of approximately 0.4 m above late summer baseline (WSC 2012). At Canyon 

Creek, average monthly discharge is approximately 0.8 m
3
/s and corresponds with a water level increase 

of approximately 0.1 m above late summer baseline (WSC 2010). The late summer baseline water level 

at Jungle Ridge Creek is an average of 7.6 m and is 6.8 m at Canyon Creek; discharge ranges from 0.2 

to 0.3 m
3
/s in late summer in both creeks (WSC 2010, 2012).  

In 2009 and 2010, the higher spring water levels in both creeks lasted from April through to early June 

(WSC 2010, 2012), though flow gauging at Jungle Ridge Creek over 10 continuous years shows that 

higher flows and water levels in April through to mid-May are typically associated with ice presence (WSC 

2012). Jungle Ridge Creek has also shown a significant response to rainfall, which can influence water 

levels depending on level of precipitation. EBA (2011) reports that a 52 mm rainfall recorded at Norman 

Wells in June 1989 resulted in an increase in flows in Jungle Ridge Creek from 0.5 m
3
/s to 11 m

3
/s over 

the same period. Both Canyon Creek and Prohibition Creek likely experience a similar rainfall response. 

In mid-July 2009, a 49.8 mm rainfall event was recorded at Norman Wells (EC 2012) and the flows in 

Canyon Creek increased from near baseline (0.2 m
3
/s) to 3.7 m

3
/s (WSC 2010) over the same episode. 

The DOT and Stantec collected field measurements at Prohibition Creek over three site visits (July 2011, 

July 2012 and August 2012) and compiled information from several previous reports (Table 3-1). At the 

proposed crossing, the substrate primarily consisted of cobbles and sand, with some gravel and boulders 

(see Photos 5 to 10 in Appendix B), and the average surveyed channel slope was calculated to be 0.012 

m/m (Stantec 2012). In August 2012, water depth ranged from 0.35 to 1.70 m and the wetted width of the 

creek channel varied from 3.2 m upstream of the proposed crossing to 6.0 m downstream (Photos 5 to 10 

in Appendix B). During the August 2012 site visit, the bankfull width was estimated at 79.2 m however 

available LiDAR data provided an estimated floodplain width of 90.6 m (1:2 year flood) (Stantec 2012) 

(Table 3-1). The floodplain width of 90.6 m has been used for structure design and footprint estimation. 
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Table 3-1 Site-specific characteristics at the proposed crossing of the Mackenzie Valley 

Winter Road of Prohibition Creek 

Parameter Characteristics 

Slope of crossing
1
  1.2% 

Substrate
2
 

Fines (< 2 mm) 20% 

Gravel (2 – 64 mm) 15% 

Cobble (64 – 256 mm) 60% 

Boulder (> 256 mm) 5% 

Vegetation 

In-stream 

Conifers 

Shrubs 

Grass 

On Bank
2
 

Conifers (70%) 

Shrubs (20%) 

Grass (10%) 

Crown Closure
2
  1 – 25% 

Bank Height
3
  1.2 – 1.5 m 

Bank Characteristics
3
  

Eroded, composed of fines and 
cobbles 

Channel Width
 

1:2 year Floodplain
1
 90.6 m 

Wetted width
3
 3.2 – 6.0 m 

Water Depth Mid-channel 0.35 – 1.7 m 

Bankfull Discharge (1:2 year flood flow)
1
 20 m

3
/s 

Design Discharge (1:50 year flood flow)
1
 122 m

3
/s 

Design Flow Rate (calculated)
1
  2.70 m/s 

Channel Pattern
1,2 

 Meandering, braided 

Channel Confinement
2
  Confined 

NOTES: 
1
Stantec 2012 

2
EBA 2011 

3 
Stantec field measurements from August 2012 

Due to year-round groundwater seepage from the hills near the proposed crossing location (Stantec 

2012), the height of glaciated ice build-up was estimated for structure design. Using a narrow section of 

the creek (30 m), a 50-year ice jam height of 3.9 m above design streambed was calculated; this would 

reach 1.9 m above the top of the guide banks (see Drawing PRO-03 in Appendix A). However at a typical 

section of the creek’s width, the maximum ice jam level is not expected to be more than 1.2 m above the 

average top of guide bank elevation as the water and built-up ice is expected to spill over into the 

floodplain (Stantec 2012). Though there is year-round groundwater seepage at the proposed crossing 

site, the creek is expected to be frozen to bottom during the winter. Boreholes drilled during late March 

1981 showed the creek was frozen to bottom (McCart and McCart 1982); any flow through the creek, 

under ice, is expected to be subsurface.  
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3.4 VEGETATION 

Generally, the North Mackenzie Plain Low Subarctic ecoregion is characterized by low-canopied 

coniferous stands and shrublands (ECG 2007). There have been extensive forest fires in this ecoregion; 

however, no forest fires have been reported in the Project area for the past 35 years (ENR 2012a).  DOT 

(2000) reported that the vegetation immediately adjacent to Prohibition Creek is typically boreal with 

predominantly black spruce (Picea mariana) with some birch (Betula spp.) and balsam poplar (Populus 

balsamifera). In the area north and south of the proposed crossing, the forest is interspersed by treed 

fens comprised primarily of sedges (DOT 2000).  

Along the banks of Prohibition Creek, vegetative cover is provided by shrublands of dogwood (Cornus 

spp.), willow (Salix spp.), green alder (Alnus crispa), prickly rose (Rosa acicularis), cinquefoil (Dasiphora 

fruticosa), and buffaloberry (Shepherdia Canadensis), as well as by a light growth of grasses and sedges 

(Photos 5 to 10 in Appendix B) (DOT 2000). This combined growth completely covered the stream banks 

for several hundred metres up and downstream of the existing crossing (DOT 2000). The herbaceous 

layer in the Project area consisted of willowherb (Epilobium glandulosum), fireweed (Chamerion 

angustifolium), bedstraw (Galium spp.), twinflower (Linnaea borealis), bog cranberry (Vaccinium 

oxycoccus), bunchberry (Vaccinium oxycoccus), meadow horsetail (Equisetum pretense) and several 

varieties of wintergreen species (DOT 2000). A graminoid mixture of grass and sedge (Carex spp.) were 

abundant however no lichen or moss were observed during DOT 2000 site visit. 

All of the aforementioned species are listed as ‘Secure’ or ‘Not Assessed’ under the Northwest Territories 

General Status Ranking Program (NWT GSRP) (ENR 2012b). There are no species of vascular plants, 

moss or lichen are listed under Schedule 1 of the Species at Risk Act (SARA Registry 2012).  

3.5 WILDLIFE 

There is little site-specific information on wildlife presence within the Project area; however in general, the 

Project area has been previously identified as potential habitat for songbirds and ungulates, as well as 

owls and hawks (Golder 1999). Raptors, or their nests, have not been observed during previous site visits 

however signs of Moose (Alces americanus), Black Bear (Ursus americanus), Grey Wolf (Canis lupus), 

Snowshoe Hare (Lepus americanus), and Arctic Hare (Lepus arcticus) were evident throughout the 

Project area during a site visit in 2000 (DOT 2000). Golder (1999) also indicated the Project area, in 

general, has low potential for Beaver (Castor canadensis), Muskrat (Ondatra zibethicus), Sandhill Crane 

(Grus Canadensis), Black-crowned Night-Heron (Nycticorax nycticorax), waterfowl and shorebirds. 

Table 3-3 identifies the wildlife species (mammals and avifauna) whose range includes the Project area 

and are listed as ‘Sensitive’ or ‘At Risk’ under the NWT GSRP, ‘Special Concern’ or ‘Threatened’ by the 

Committee on the Status of Endangered Wildlife in Canada (COSEWIC); the species’ corresponding 

status under the federal Species at Risk Act (SARA) is also provided. The avifauna species identified in 

Table 3-3 are all migratory however and will not be in the Project area during the construction period (i.e. 

winter 2013); these species are not considered further. 
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Table 3-3 Wildlife species classified under NWT GS Rank, COSEWIC and SARA that 

potentially occur within or near the Project Area (ENR 2012b) 

Common Name Latin Name NWT GS Rank
1
 

COSEWIC 
Assessment 

SARA Status
2
 

Mammals 

Grizzly Bear 
(Western population) 

Ursus arctos Sensitive Special Concern No status 

Wolverine 
(Western population) 

Gulo gulo Sensitive Special Concern No status 

Woodland Caribou 
(Boreal population) 

Rangifer tarandus 
caribou 

Sensitive Threatened Threatened 

Avifauna 

Barn Swallow Hirundo rustica Sensitive No Status Threatened 

Common Nighthawk Chordeiles minor At Risk Threatened Threatened 

Horned Grebe (Western 
population) 

Podiceps auritus Sensitive Special Concern 
No status 

Olive-sided Flycatcher Contopus cooperi At Risk Threatened Threatened 

Peregrine Falcon (anatum-
tundrius complex) 

Falco peregrinus 
anatum/tundrius 

Sensitive Special Concern No status 

Rusty Blackbird Euphagus carolinus Sensitive Special Concern Special Concern 

Short-eared Owl  Asio flammeus Sensitive Special Concern Special Concern 

NOTES: 
1
 NWT GS Rank = Northwest Territories General Status Ranking Program; data obtained from ENR (2012b). 

2
 SARA Status = status under the federal Species at Risk Act (SARA Registry 2012) 

Of the mammals listed in Table 3-3, two (Grizzly Bear and Wolverine) are assessed as ‘Special Concern’ 

by COSEWIC, while only the Boreal population of Woodland Caribou is considered ‘Threatened’. This 

population of Woodland Caribou is also listed on Schedule 1 under SARA (SARA Registry 2012). The 

Boreal Woodland Caribou of the Northwest Territories live in the Boreal forest between the Mackenzie 

Mountains and west to the Taiga Shield. Generally, Woodland Caribou prefer old growth coniferous 

forests associated with bogs, lakes and rivers. In the winter, the caribou prefer uplands, bogs and south 

facing slopes where snow is not too deep. In the summer, forest edges, marshes and meadows provide 

the caribou with an abundance of flowering plants and grasses. Across Canada, there has been a 

downward trend in the population of the Boreal Woodland Caribou, however the population is not 

considered to be at risk in the Northwest Territories. The declining populations elsewhere in Canada, 

especially in Alberta, can be attributed to agriculture activities, timber harvesting and oil and gas 

development which invade or fragment the caribou’s habitat. 

The Grizzly Bear is listed as ‘Sensitive’ under the NWT GSRP, ‘Special Concern’ under COSEWIC and 

given no status under SARA. Grizzly Bears prefer open or semi-forested areas (Banfield 1974, Gau & 

Veitch 1999, NatureServe 2001, IUCN 2003, COSEWIC 2002, COSEWIC 2012). They usually inhabit 

alpine and sub-alpine terrain, but also live throughout the boreal forest. The current population of Grizzly 

Bears in the Northwest Territories is estimated at 4,000 to 5,000 bears, with the highest concentrations 

found in the Mackenzie Mountains. Declining populations can be attributed to harvesting and habitat 
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degradation from human activities. Grizzly Bear may occur in or near the Project area during the 

construction period. 

The Wolverine previously inhabited central and eastern parts of Canada but now only exists in the 

northern boreal forest and tundra (Chapman & Feldhamer 1982, Novak 1987, Dauphiné 1989, Mammals 

Committee 1999, Mulders 1999, Krebs et. al. 2004, COSEWIC 2003, Larter 2008). Population numbers of 

the wolverine are unknown in the Northwest Territories, however populations are reported to be stable 

and they are listed as ‘Secure’ by the NWT GSRP. Wolverines utilize a variety of habitats though have 

specific denning habitats, including boulders, under deadfall, or in snow tunnels on the tundra. Wolverine 

may occur in or near the Project area during the construction period. 

The Black Bear, though not listed under the NWT GSRP, COSEWIC or SARA, may be found denning in 

the Project area during the winter construction period. Blacks Bears denning in the Norman Wells area 

have demonstrated selection of areas with sandy soil and a spruce-birch-alder vegetation cover, with den 

locations ranging from lowlands near the Mackenzie River to mountainous terrain (Clarkson 1993). 

3.6 FISH AND FISH HABITAT 

A fish habitat assessment of the proposed crossing has not been conducted; however, baseline fisheries 

studies of the Prohibition Creek system were completed in the early 1970’s for the Mackenzie Valley 

Pipeline and Mackenzie Valley Highway, and again in 2002 and 2003 for the Mackenzie Gas Project. A 

qualitative habitat assessment was also conducted in 2010 for the Mackenzie Valley Highway (EBA 

2011).  

These early studies found that Prohibition Creek supported spawning populations of Arctic Grayling 

(Thymallus arcticus) and Slimy Sculpin (Cottus cognatus), and was an important nursery area for 

whitefish species (Stewart 1996). During the three fisheries surveys in conducted in 2002, 14 Arctic 

Grayling (fry and juveniles), 13 Slimy Sculpin and one unidentified sculpin species were captured in an 

area approximately 2.4 km upstream of the proposed crossing (MGP 2004). In 2003, seven Arctic 

Grayling juveniles and 40 Slimy Sculpin were captured approximately 400 m downstream of the proposed 

bridge replacement location (MGP 2004). Several other fish species have been previously documented in 

Prohibition Creek; however, the location of capture is unknown. These species include Broad Whitefish 

(Coregonus nasus), Mountain Whitefish (Prosopium williamsoni), Round Whitefish (Prosopium 

cylindraceum), Cisco (Coregonus spp.), Northern Pike (Esox lucius), Longnose Sucker (Catostomus 

catostomus), Trout-Perch (Percopsis omiscomaycus), Lake Chub (Couesius plumbeus), Emerald Shiner 

(Notropis atherinoides), Spottail Shiner (Notropis hudsonius), and Spoonhead Sculpin (Cottus ricei) (MGP 

2004). 

In a 2002 stream survey, an 820 m length of Prohibition Creek, located 160 m upstream of the proposed 

crossing, was surveyed. The 2002 survey classified this section of creek as primarily riffle habitat with 

some shallow runs; bed material was comprised of gravel and cobble with some boulders and sand (MGP 

2004). At 70 m downstream of the proposed crossing, an aerial survey of the creek classified the habitat 

as 98% run and 2% riffle with a substrate of cobbles, sand and gravel (EBA 2011). Both sections of the 

creek have good spawning habitat for Arctic Grayling and sucker species; however, no eggs were 

captured in the upstream area during kick-net sampling in spring 2002 (MGP 2004). Prohibition Creek 

does provide habitat for rearing Arctic Grayling however, confirmed by fry and juveniles captured during 

2002 sampling (MGP 2004). Spawning by suckers in the creek has not been confirmed; however, if 
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spawning does occur, the fry would likely drift downstream shortly after hatching, to rear in, or closer to, 

the Mackenzie River (MGP 2004). The habitat downstream of the proposed bridge crossing could also 

support rearing by juvenile whitefish species, such as Mountain Whitefish or Round Whitefish (MGP 

2004). 

Suitable habitat for feeding and holding by adult large-bodied fish (e.g., Arctic Grayling, whitefish species) 

is limited, as a result of shallow water depths, near the proposed bridge crossing (MGP 2004). Northern 

Pike have been reported from Prohibition Creek in previous investigations; although the area of their 

capture is unknown. They may however, use the floodplain area, within the Project footprint for spawning. 

This area would provide suitable spawning habitat as it is shallow after ice break up and contains 

adequate vegetation to attach the eggs (DFO 2010). 

Prohibition Creek may provide some overwintering habitat for Arctic Grayling as yearlings have been 

captured shortly after breakup in the creek (MGP 2004). This overwintering habitat likely occurs at least 

4 km upstream of the Project area where MGP (2004) reported that Prohibition Creek flows through a 

deep and narrow river valley, with widths ranging from 100 to 250 m and much greater depths than the 

proposed crossing. Arctic Grayling may use the Project area for spawning, depending on ice presence, 

due to the predominance of cobble substrates. Arctic Grayling typically spawn over stony substrates in 

the spring after flood waters peak, when water temperatures reach 4°C and water depth is between 0.3 to 

0.8 m (BC MWLAP 2002). The eggs become lodged amongst the stones and hatch within 14 to 28 days, 

depending on water temperature (BC MWLAP 2002). Fry emerge from the substrates within two to three 

days and drift downstream to low-velocity areas (BC MWLAP 2002). 

In or near the Project area, overwintering by all major fish species is unlikely due to its shallow depths, 

lack of pools, and limited winter flow (MGP 2004). Previous investigations, which are limited, have 

reported that Prohibition Creek becomes dry in late July (Hatfield et. al. 1972), and freezes to bottom 

during winter (McCart and McCart 1982), or has insufficient water for overwintering purposes (DOT 2000). 

Furthermore, the large alluvial fan at the creek’s confluence with the Mackenzie River has been observed 

to have no visible surface flow in the fall (i.e., September), which would preclude the use of the creek by 

fall (e.g., Bull Trout [Salvelinus confluentus], whitefish spp.) and winter (e.g., Burbot [Lota lota]) spawners 

(MGP 2004). This lack of flow at the confluence is reportedly a common occurrence (Lennie, pers. 

comm.).  

Based on reported fish captured and habitat requirements, the Arctic Grayling is the only species listed 

under the NWT GSRP. The Arctic Grayling is currently ranked as ‘Sensitive’ in the Northwest Territories 

due to the species’ sensitivity to climate change and habitat degradation (i.e., siltation, corridor blockage, 

or removal of riparian vegetation) ; its population status is considered stable however (ASA pers. comm.) 

and is not listed under COSEWIC or SARA. No other fish species occur within Prohibition Creek that are 

listed under the NWT GSRP, COSEWIC or SARA. 

3.7 HERITAGE RESOURCES 

A site file search was performed by the Prince of Wales Northern Heritage Centre (PWNHC) in June 2012 

to determine if there are known archaeological or heritage resources sites within a 1 km radius of the 

Project area. The PWNHC identified one known heritage site near the Project area (Buysse, pers. 

comm.). The identified site is over 1 km northeast of the Project area and is reported as a historic feature 

by EBA (2011). No further information about the heritage site was provided.
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4.0 Public Consultation 

For the proposed crossing at Prohibition Creek, two periods of consultation meetings have been 

completed. The first occurred in July 2011 and the second in August 2012. A summary of consultation 

activities and meeting notes from the two consultation events are included in Appendix C. 

The first consultation was held by the DOT and Stantec with representatives of the Tulita Dene Band 

(TDB), the Tulita Land Corporation (TLC), and Norman Wells Land Corporation (NWLC) in July 2011, 

over three separate meetings. During these meetings, the DOT presented its intent to replace the existing 

crossing at Prohibition Creek with a new, permanent structure. It was communicated that the new 

structure would be designed and constructed to meet the standards required for a potential future all-

weather road. 

Consultation with the public, community, and Aboriginal organizations were planned and re-scheduled 

three times in 2012. The first two sessions were re-scheduled at the request of the community and/or 

Aboriginal organizations (see summary of consultation in Appendix C). The third consultation meeting had 

to be re-scheduled due to an incident enroute to Tulita; as a result, the consultation with the TLC and 

TDB had to be cancelled on their scheduled date (August 8, 2012). 

Other consultation sessions were held by the DOT and Stantec in August 2012 however, with 

representatives of the Town of Norman Wells (the Town) and the NWLC. The purpose of these meetings 

were to present information about the proposed bridge replacement options across Prohibition Creek, as 

well as the options for decommissioning the existing structure, and to provide an opportunity for 

Traditional Knowledge input; these meetings also discussed the proposed bridge replacement at Four-

Mile Creek, being undertaken simultaneously by the DOT. The representative of the Town noted that they 

would be in support of the bridge replacements. The NWLC representative agreed to review the 

information about the proposed crossings with their board and pass along any questions, comments or 

concerns. At the time of this application, no comments have been received. 

Additional public meetings were held in the evenings in Tulita and Norman Wells, during the August 2012 

consultations, for interested residents to attend. The purpose of the meetings was the same as the 

meetings with the Town and NWLC. The meetings were not attended by any community members in 

Tulita or Norman Wells. The Tulita Senior Administrative Officer (SAO) arrived at the end of the meeting 

in Tulita and an information package was provided; the SAO agreed to pass along any questions or 

comments upon review. At the time of this application, no questions or comments have been received. 
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5.0 Potential Effects and Mitigation 

This review of environmental effects and mitigations focuses on the valued environmental components 

(VECs) that are specific to the proposed crossing at Prohibition Creek. The biophysical VECs include Air 

Quality and Noise, Terrain and Soil Stability, Vegetation, Wildlife, Hydrology and Water Quality, and Fish 

and Fish Habitat. The socioeconomic VECs include Heritage Resources. 

Interactions between Project activities and the environment were considered according to the potential for 

an activity to interact with one or more of the identified VECs. Project interactions with these VECs were 

considered based on:  

• no interaction;  

• interaction occurs, however based on past experience and professional judgment, the interaction 

would not result in a significant environmental effect, even without mitigation, or, interaction would not 

be significant due to the application of codified environmental protection practices that are known to 

effectively mitigate the predicted environmental effects; or,  

• interaction could result in an environmental effect of concern and the potential environmental effect(s) 

are considered further. 

The assessment of each Project environmental effect begins with a description of the mechanisms 

whereby specific Project activities and actions could result in the environmental effect. Where possible, 

the temporal and spatial extent of these changes (i.e., where and when might the environmental effect 

occur) is also described. Mitigation measures that will help reduce or eliminate an environmental effect 

are then described, with an emphasis on how these measures will help alter the environmental effect. 

Decommissioning of the proposed crossing has not been considered as the new structure is planned to 

be a permanent feature. 

5.1 AIR QUALITY AND NOISE 

The operation of light and heavy equipment through all Project phases may adversely affect air quality 

due to vehicle emissions. To help reduce this effect, all equipment will be kept in good working order and 

will not to be left running needlessly. The construction phase, when the greatest amount of heavy 

equipment use will occur will be short term and temporary however, and residual effects to air quality are 

not expected.  

The operation of light and heavy equipment may also adversely affect the ambient sound levels. Norman 

Wells is the nearest community, approximately 30 km northwest of the Project area, and it is unlikely 

residents will detect a change in sound levels. Residents who use the lands near the Project area for 

recreational purposes in the winter may notice an increase in sound levels however noise from 

construction will be short term and temporary and no residual effects are expected. 

5.2 TERRAIN 

Construction activities, including clearing vegetation in the new alignment, cutting and filling activities, and 

use of heavy equipment, can have an adverse effect on surrounding terrain and ground stability. These 
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effects include changes in the terrain characteristics such as changes in erosion potential and soil 

conditions. Vegetation and snow clearing will occur within the area of the new alignment (maximum of 

10,192 m
2
) while the total area that will be involved in earthworks (cut or filled) is 36,545 m

2
. Heavy 

equipment use will be restricted to the existing MVWR right-of-way, the area cleared for the new 

alignment during the Project, and the area involved in earthworks. 

Indian and Northern Affairs Canada provide recommendations for roads and trails projects through their 

Northern Land Use Guidelines – Access: Roads and Trails (INAC 2010). Application measures provided 

here will be implemented during the site preparation, earthworks and embankment construction, and 

installation of river training works (guide banks). Site preparation work will take place in the winter (i.e., 

December 2012 to March 2013) when the ground is frozen and with sufficient snow cover. This will 

reduce the potential for changes in terrain since the formation of ground ice increases the soil strength 

(INAC 2010). When clearing vegetation with a bulldozer, uprooting trees will be avoided to prevent tears 

in the surface organic layer which can otherwise lead to erosion during the spring melt (INAC 2010). 

Trees in the adjacent forest that are required to be removed (i.e., lean over the right-of-way) will be 

removed by hand to prevent tearing the organic layer.  

Snow clearing and packing of the new alignment will be performed to enhance ground freezing and 

protect the ground surface from heavy equipment use, as recommended by INAC (2010). Following INAC 

(2010) recommendations, the following mitigation measures will be undertaken in areas where heavy 

equipment will be working, and for cutting and filling to ensure slope stability: 

• Heavy Equipment Use: 

• Bulldozer blades will be raised off the ground and  smear blades will be used to avoid cutting the 

tops of high areas, which can lead to ground subsidence during the spring; 

• A minimum10 cm of compacted snow will be in place before heavier wheeled vehicles are 

permitted to operate on the new alignment;  

• The compacted snow will be allowed to settle for a few days after compaction to allow it to gain 

strength; and 

• Snow windrows, if constructed, will have breaks at regular intervals to allow wildlife passage and 

drainage of meltwater in the spring. 

• Cutting and Filling: 

• All fills will be compacted; 

• The tops of cut slopes will be rounded; 

• A 5 m wide bench will be constructed on the embankment slopes to improve stability of the 

embankments and provide a surface for revegetation;  

• The installation of geotextile and rip rap guide banks at the toe of the embankments will protect 

against erosion (lateral and surface). 

Snow will be cleared to ground surface in the area of the earthworks and embankment construction. To 

protect exposed and/or disturbed areas from runoff and erosion, erosion and sediment control (ESC) 

measures, including but not limited to, silt fences, sand bags and check dams, will be installed down-

gradient of all cleared and/or built-up areas where potential for erosion, or adverse effects from erosion, 

are high (i.e., areas of exposed/bare soil, disturbed areas up-gradient of Prohibition Creek). These ESC 

measures will provide slope stabilization and allow the areas to re-vegetate naturally, as well as prevent 
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sediment from entering Prohibition Creek. Runoff and erosion is not expected during winter construction 

however ESC measures will be required for the following spring and through summer and fall.  

These ESC measures will be installed during the winter construction period and left in place over the 

following open water period as per ESC Best Management Practices (Alberta Transportation 2011). The 

Prohibition Creek site will be inspected by a qualified ESC monitor at regularly scheduled intervals, which 

should be at least once the following spring/summer to ensure the integrity of the embankments, guide 

banks and ESC measures are maintained. ESC measures will be repaired during this site visit, if 

necessary. 

5.3 HYDROLOGY 

Construction activities in Winter 2012 – 2013 will include vegetation clearing in the right-of-way, 

excavation and placement of granular material, and use of heavy equipment; some of these activities 

(i.e., excavation and placement of granular material) will also occur within the 1:2 year floodplain. These 

activities can have an adverse effect on stream hydrology, including changes in channel morphology. 

With the construction of the embankments and guide banks within the 1:2 year floodplain, natural 

drainage patterns will be altered in the vicinity of the Project. At the proposed crossing, the 1:2 year 

floodplain measures approximately 90.6 m wide; this will be reduced to a minimum of 25.8 m at the bridge 

centerline. Installation of the guide banks is necessary to maintain integrity of the bridge structure to 

reduce erosion potential and guide the mobile bed of Prohibition Creek under the bridge. Seasonal 

flooding and glaciation of the creek will still occur, though reduction of the creek width at the bridge is 

expected to concentrate flow and increase water velocity (Alberta Transportation 2009), which can lead to 

increased potential for erosion and scour. As the embankments will be armored along their length, this 

increased erosion and scour potential would primarily occur downstream of the bridge, along the bed and 

banks of Prohibition Creek. This potential adverse effect is only anticipated during high spring flows when 

creek waters typically enter the floodplain; the wetted width of Prohibition Creek through summer and fall 

is expected to be less than 10 m (Stantec 2012) and flow easily through the minimum 25.8 m span.  

The elliptical construction of the guide banks will reduce scour potential at the guide banks’ ends as they 

direct flow smoothly into the main channel (Li et. al. 2006). However water velocities may remain high 

within the channel and stabilization works will be necessary to protect the downstream bed and banks 

from potential erosion and scour. These channel stabilization works may include, but not be limited to, the 

following: 

• Weirs or Cross-Vanes: 

• Installation of a weir (e.g., W-weir, cross vane) downstream of the bridge site will help establish 

grade control and reduce bank erosion by decreasing near-bank shear stress, velocity and 

stream power; energy in the center of the channel is generally increased however which results in 

the formation of a scour pool immediately downstream of the structure (Rosgen 2006). 

• Though not being constructed until Winter 2014, the placement of a W-weir or other structure 

upstream of the mid-channel pier (see Drawing PRO-07P in Appendix A) will act to deflect water 

flow around the pier and prevent scouring around the center pier (Rosgen 2006). 

• Bank revetment using native materials: 
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• This includes placing boulders and large woody debris along the downstream banks, providing 

bank stability and erosion protection; this also provides habitat for a range of fish species (Alberta 

Transportation 2009). This may include log vanes or root wad revetment with instream boulders. 

• Large woody debris will be available from clearing of the new alignment while additional boulders 

will be available from construction activities. 

Construction of these channel stabilization works will be completed during a period of low flow, possibly 

concurrently with construction activities during Winter 2012 - 2013. As embankment and guide bank 

construction may lead to a loss of fish habitat and these channel stabilization works can be implemented 

to create habitat, final channel stabilization plans will be developed in consultation with the DFO. 

5.4 VEGETATION 

Some clearing of vegetation will be required for the new alignment and embankments. Large trees and 

shrubs in these areas will be cleared for road safety and embankment construction. Trees will be felled 

onto the alignment and away from Prohibition Creek to prevent disturbance of the adjacent forest (INAC 

2010). Smaller trees and shrubs will be cleared by hand, or with a dozer blade to “walk down” the 

vegetation, with the blade set at a fixed height. As total vegetation clearing is generally not required for a 

winter road, the ground cover and surface organic layer will be left in place. 

The clearing of the large vegetation will have a minor effect on biodiversity and natural vegetation 

communities in the Project area. The loss of vegetation underneath the embankments (total of 36,545 m
2
) 

and alteration of vegetation within the new alignment (10,192 m
2
) is unavoidable. However, to minimize 

the potential effect to the native vegetation communities and associated biodiversity in the Project area, 

the areas of disturbance required for site preparation and construction will be minimized. The mitigation 

measures described for terrain and ground stability in Section 5.1 (i.e., snow compacted to allow heavy 

equipment use, minimize number of vehicles required, restrict heavy equipment to compacted snow 

areas) will minimize the area of native vegetation disturbed and therefore the potential loss of biodiversity. 

Following crossing construction, any disturbed areas, including embankments, will be allowed to re-

vegetate naturally.  

5.5 WILDLIFE 

Direct effects to wildlife (avifauna and mammals) are expected to be minimal during site preparation and 

construction activities; most wildlife species are mobile and are not likely to suffer mortality or injury due to 

direct contact with construction and excavation equipment. Measures will be taken to prevent attracting 

wildlife to the Project area (i.e., effective Waste Management Plan [Appendix D], Spill Contingency Plan 

[Appendix E]) and reducing the potential for a wildlife encounter. The WMP and SCP have been 

developed in accordance with the Mackenzie Valley Land and Water Board’s Guidelines for Developing a 

Waste Management Plan (2007) and Aboriginal Affairs and Northern Development Canada’s Spill 

Contingency Guidelines (2010). Final plans will be developed by the contractor prior to commencement of 

construction activities and will meet or exceed the plans included herein. 

However, if wildlife are encountered during the construction period, including denning Grizzly Bear, Black 

Bear or Wolverine, activities will be halted until the animal(s) has moved away from the Project area. Any 

wildlife encountered during the construction period will not be harassed and any denning wildlife or 
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fatalities will be immediately reported to the local Wildlife Officer. If any wildlife dens are encountered but 

not disturbed as a result of construction activities, a buffer of 100 m will be established around the den(s) 

and immediately reported to the local Wildlife Officer. 

Sensory disturbance effects (i.e., habitat avoidance) on wildlife may also occur as a result of construction 

activities. These activities will only occur during the winter construction period and be localized around the 

Project area so any sensory disturbance effects would be short-term and very small on a geographic 

scale. As a result of Project activities, wildlife that may currently use the Project area may temporarily 

leave or avoid the area, however similar habitat is available adjacent to the Project area. 

Completion of earthworks and construction of the embankments will result in an unavoidable loss of 

forested and riparian wildlife habitat (total of 36,545 m
2
), while existing habitat within the area of the new 

alignment will be temporarily altered (total of 10,192 m
2
). The Project area may provide habitat for several 

migratory wildlife species (which won’t be present during winter construction), however due to the small 

amount of habitat lost relative to the available adjacent habitat, residual effects due to direct habitat loss 

from Project construction are not expected. Habitat of similar quality is available for wildlife in the 

immediate surrounding areas. 

5.6 FISH AND FISH HABITAT 

Construction activities occurring within the floodplain or channel can have an adverse effect on fish and 

fish habitat by causing a change in water quality (i.e., increase in suspended sediments, introduction of a 

deleterious substance), and a change in habitat. The activities scheduled to occur in Winter 2012 – 2013 

will include vegetation clearing along the new alignment and within the Project footprint, excavation and 

placement of granular material, and use of heavy equipment. . 

Direct effects to fish are not expected during the construction activities in Winter 2012 – 2013 because 

Prohibition Creek is expected to be frozen to bottom in the Project area and any water present under the 

ice will likely flow subsurface through the creek bed. Within the Project area, Prohibition Creek likely does 

not provide overwintering habitat for any major fish species due to the limited winter flow as well as 

shallow depths, run habitats, and lack of pools (MGP 2004); however, as discussed in Section 3.6, 

Prohibition Creek may provide some overwintering habitat for Arctic Grayling upstream of the Project 

area.  

Installation of ESC measures will reduce any potential effects to fish and fish habitat from suspended 

sediments. Degradation of water quality though increased turbidity and total suspended solids (TSS) from 

uncontrolled bank erosion or runoff can negatively affect fish and fish habitat. Increases in TSS can 

reduce habitat quality, food availability (e.g., primary production, plants, benthic invertebrates), and impair 

fish oxygen uptake. Additionally, fish swimming, growth and survival can be adversely affected by 

increases in TSS and turbidity (Robertson et. al., 2006).  

Runoff and erosion are not expected during winter construction however ESC measures will be required 

to protect the creek from increased sediments during the following spring and through summer and fall. 

As described in Section 5.2, ESC measures, including but not limited to, silt fences, sand bags and check 

dams, will be installed down-gradient of areas with a high potential for erosion to filter any sediments from 

runoff. Retention of riparian vegetation up and downstream of the Project footprint will also aid in filtering 

potential runoff and protect against increased TSS in Prohibition Creek. Isolation of the guide bank 
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construction area is likely not necessary because of the limited winter flow expected in Prohibition Creek. 

If subsurface water flow is encountered in guide bank excavations, it will be pumped out into forested 

lands, a minimum of 30 m from the floodplain, to prevent it from entering the creek. If excavation water 

becomes unmanageable (i.e., exceeds on-site pump capacity, as determined on-site), the guide bank 

construction area will be isolated from the stream during construction. 

The fuelling, servicing, washing (if any) and staging of machines or equipment will only be allowed in 

designated areas, a minimum of 30 m from the floodplain, to reduce the risk of spills into water or the 

floodplain. Adverse effects to water quality resulting from a potential release of a deleterious substance 

(i.e., fuel spills and leaks, contaminated materials) will be prevented with the use of clean granular 

materials, proper equipment fuelling and maintenance procedures, and an effective Spill Contingency 

Plan (SCP) (Appendix E). Regular inspection of all machinery will also reduce the risk of a spill by 

identifying and correcting potential problems before they occur. Emergency spill kits will be kept on-site 

with working equipment during construction activities and, in the event of a spill, the SCP (Appendix E) 

will be immediately initiated.  

Construction of the embankments and guide banks will result in a loss of floodplain habitat (total of 

5,120 m
2
; inclusive of 4,200 m

2
 on the right bank and 920 m

2
 on the left bank). A small portion (238 m

2
) of 

primarily cobble and sand habitat within the channel will also be lost as a result of guide bank 

construction (235 m
2
) and in-stream pier installation (approximately 3 m

2
) (see Drawing PRO-07P). This 

loss of cobble and sand habitat under the guide banks & piers is a small area relative to the amount of 

similar habitat available within, upstream, and downstream of the Project area.  

Finally, within the Project footprint, eroded banks vegetated with conifers, willows and other shrubs 

(Photos 5 to 10 in Appendix B) will be replaced with rocky sloped habitat created from guide bank 

construction. The face of the guide banks will provide a total of 380 m
2
 of rocky sloped habitat within the 

floodplain (210 m
2
 on the right bank and 150 m

2
 on the left bank) and includes 150 m

2
 of rocky sloped 

habitat within the channel. The guide banks will be constructed of Class 2 riprap with a 1:1 horizontal to 

vertical slope and provide numerous crevices and interstitial spaces for fish, increasing refugia and cover 

for fish and fish prey in the Project area.  

The installation of instream channel stabilization features will also provide greater habitat diversity for fish 

species within the Project area than currently exists. Weirs and/or cross-vanes as stability features, 

installed upstream of the bridge, are typically used to increase bank cover by producing higher water 

levels in the bank area; create holding and refuge cover during high and low flows by creation of scour 

pools; develop feeding lanes in the interfaces between high and low flows; and, potentially create 

spawning habitat in the tail-out or glide portion of the pool (Rosgen 2006). Similarly, bank revetments 

constructed of natural materials can provide cover and habitat for a variety of species and life stages 

(Alberta Transportation 2009). 

The increased diversity of substrate and habitat types that will result from guide bank and channel 

stabilization works construction may increase the diversity of fish and invertebrate species present in an 

area dominated by cobble and sand substrates. Together, the effective surface area created by the 

crevices and interstitial spaces of the guide banks, and the habitat diversity created by the channel 

stability features, should reduce the residual loss of habitat and may improve habitat for some species in 

the Project area (i.e., Arctic Grayling holding and feeding).  
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There will be no permanent effects to fish of commercial, Aboriginal or recreational value within 

Prohibition Creek with the construction of the embankments and guide banks. The effect to habitat is 

expected to be temporary (use area by fish will not be prevented by bridge completion) and will be offset 

through additional habitat features added to the channel. As mentioned in Section 5.3, all habitat effects, 

and any required compensation will be discussed and developed in consultation with the DFO. 

5.7 HERITAGE RESOURCES 

Construction of the embankments and river protection works could potentially alter, disturb or destroy any 

heritage resource sites within the Project footprint. Consultation with PWNHC reported one heritage site 

of concern situated over 1 km away from the Project area. As construction activities will be restricted to 

the new alignment and Project footprint, no adverse effects on the identified heritage resource site are 

expected.   
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