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1.0 INTRODUCTION 

An existing bridge on an unnamed tributary to Isle Lake (BF 09254), located southeast of 

Entwistle, Alberta in NW 18-53-06 W5M, is proposed for replacement. As the engineer for the 

project, LEX3 Engineering Ltd. (LEX3) retained Pisces Environmental Consulting Services Ltd. 

(Pisces) to conduct an assessment of the fisheries and habitat resources in the vicinity of the 

crossing site. 

Pisces field investigations were conducted on May 21, 2020. Objectives of the assessment were 

to: 

 review and compile existing information relating to fish presence and relative abundance 

in the vicinity of the project; 

 complete a habitat inventory in the vicinity of the existing crossing; 

 assess the streambank conditions at, and adjacent to, the proposed disturbance area and 

determine the Rosgen channel type of the water body; 

 record physical and chemical parameters at the site including velocity, depth, discharge, 

pH, temperature, dissolved oxygen, conductivity, and turbidity. 

The following document provides relevant information obtained during field investigations, an 

assessment of potential impacts to fisheries resources, and recommendations for mitigation to 

address any adverse effects. 

2.0 STUDY AREA 

2.1. WATERSHED CHARACTERISTICS 

The subject crossing is located on Range Road 70 southeast of Entwistle, Alberta in NW 18-53-

06 W5M (Figure 1). The study area encompassed approximately 405 metres of the unnamed 

tributary to Isle Lake, extending from 305 metres downstream to 100 metres upstream of the 

crossing site. According to the Stony Plain Watercourse Crossing Code of Practice Map (AEP 

2006) the creek is classified as a mapped Class C water body and is subject to a Restricted 

Activity Period (RAP) extending from April 16 to June 30. The unnamed tributary Isle Lake 

flows in a north-easterly direction and enters Isle Lake approximately 8.6 kilometres downstream 

of the subject crossing, which then feeds into the Sturgeon River. Watershed characteristics for 

the unnamed tributary to Isle Lake are presented in Table 2.1. 

Table 2.1. Watershed characteristics for the unnamed tributary to Isle Lake located in NW 18-53-

06 W5M. 
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Drainage basin North Saskatchewan River 

Drainage Sub-basin Sturgeon River 

Distance downstream to nearest watercourse* ~8.6 km to Isle Lake 

Stream length upstream of crossing site* ~20 km to the headwaters 

Stream order (Strahler 1964)* 4 

*Derived from 1:50 000 scale map sheets 83 G10 

2.2. NATURAL REGION AND LAND USE ACTIVITIES 

The project is located in the Dry Mixedwood Natural Subregion (Alberta Parks 2015). This 

subregion is the second largest natural subregion of Alberta and is mapped as three separate 

units. This is the warmest Boreal natural subregion but is cooler that adjacent parkland 

subregions. Cropland covers about 50% of the Peace River and central Alberta portions of the 

subregion. Throughout the subregion, significant harvesting of aspen occurs for pulp and paper 

production, along with a lesser amount of conifer harvesting. Oil and gas activity is a major land 

use, with oilsands in the Cold Lake and Peace River areas and conventional oil and gas 

production in the west. Many small waterbodies are scattered throughout the subregion and cover 

about 3% of the area. The project falls within the “White” Public Lands Management Area 

(FWMIS 2020). 
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Downstream end of existing crossing (looking upstream). Downstream view from existing crossing (looking 

downstream). 

Upstream view from existing crossing (looking upstream).  Upstream end of existing crossing (looking downstream). 

Figure 2.1. Study Area. 

 
 

Scale 1:24,000 
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3.0 METHODS 

Pisces conducted the assessment following the standard procedures described in Appendix A. 

The standard procedures meet the criteria outlined by the Water Act – Code of Practice for 

Watercourse Crossings and Fisheries and Oceans Canada (DFO) information requirements. 

3.1. FISH PRESENCE 

Fish presence data was available for downstream sites on the tributary on the Fish and Wildlife 

Management Information System (FWMIS) maintained by Alberta Environment and Parks (AEP 

2020) for the unnamed tributary to Isle Lake. Fishing was not completed during the assessment 

as there is sufficient fish data within the area. 

3.2. HABITAT INVENTORY 

The habitat inventory section encompassed approximately 405 metres of the creek extending 

from 305 metres downstream of the subject crossing to 100 metres upstream of the subject 

crossing. Habitat was inventoried following Pisces standard inventory methods (Appendix A), 

which are based on the O’Neil method (O’Neil and Hildebrand 1986) that is suited to small to 

medium size streams where distinct channel units are discernible. The procedure divides the 

stream channel into a continuous series of habitat types based on differentiation in specific 

features such as depth, velocity, surface, flow pattern and substrate. 

3.3. STREAMBANK AND CHANNEL ASSESSMENT 

Seven transects were established across the channel; Transects 1 to 3 were established 

downstream of the subject crossing at 30, 20, and 10 metres, respectively. Transect 4 was at the 

centreline of the bridge. Transects 5 to 7 were also established in an upstream direction, 

upstream of the subject crossing at 10, 20, and 30 metres.  

The channel of the unnamed tributary to Isle Lake was classified using the Rosgen method of 

channel type classification. A complete description of the Rosgen method is included in the 

standard procedures described in Appendix A. 

3.4. WATER QUALITY 

Basic water quality variables were measured at Transect 3 as described in Appendix A. 
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4.0 RESULTS 

4.1. FISH PRESENCE 

The FWMIS database has record of the following fish species that have been historically 

captured in the unnamed tributary to Isle Lake: Brook Stickleback (Culaea inconstans), Fathead 

Minnow (Pimephales promelas), Lake Chub (Couesius plumbeus), and White Sucker 

(Catastomus commersoni) (AEP 2020). In 2013, two Brook Stickleback, sixty five Fathead 

Minnow and four White Sucker were captured approximately 575 m downstream from the site. 

In 2006, 195 Fathead Minnow, and 202 Brook Stickleback were captured approximately 400 m 

downstream of the subject site on a tributary flowing into the unnamed tributary. In 2012 

approximately 8 km upstream of the crossing site 144 Brook Stickleback and 96 Fathead 

Minnow were captured (AEP 2020). 

4.1.1. Species at Risk 

There are no Species identified under Schedule 1 of the Species at Risk Act (SARA) that are 

known to inhabit the subject tributary to Isle Lake or Isle Lake according to FWMIS (2020).  

4.2. HABITAT INVENTORY 

The habitat for the length of the assessment area consisted entirely of R1 (100 %) (Table 4.1). 

Cover within the study area was limited and consisted mostly of aquatic vegetation (1.1 %), but 

also included some woody debris (0.1 %). Substrate within the study section was composed 

primarily of fines (95.4 %) with a smaller amount of cobble (3.2 %) and gravel (1.4 %). The 

riparian areas were all vegetated with grass with approximately 3 m of unstable bank present 

within the study section (Table 4.1). 

A complete habitat inventory is provided in Appendix B and photos depicting the habitat at the 

time of assessment are provided in Appendix C. 
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Table 4.1. Summary habitat inventory of the unnamed tributary to Isle Lake adjacent to the BF 

09254 crossing site located in NW 18-53-06 W5M. 
HABITAT COMPOSITION 

Type R1 Total habitat Area 

Area (m2) 4052.0 4052.0 

% Area 100.0 100.0 

# of Units 12 12 

COVER 

Type WD AV Total 

Area (m2) 3.0 44.0 47.0 

% Area 0.1 1.1 1.2 

SUBSTRATE COMPOSITION 

Type FN GR CB Total 

Area (m2) 3865.0 55.5 131.5 4052.0 

% Area 95.4 1.4 3.2 100 

RIPARIAN VEGETATION 

Type  Gr Total 

Length(m) 405.0 405.0 

% Length 100.0 100.0 

OTHER FEATURES 

Length of Section (m): 405.0 

Mean Width (m): 10.0 

Mean Bankfull Width (m) 13.6 

Total Section Area (m
2
): 4052.0 

Unstable Bank (m) 3.0 

Unstable bank (%) 0.4 

4.3. STREAMBANK AND CHANNEL ASSESSMENT 

The streambanks of the unnamed tributary to Isle Lake within the seven transects were composed 

entirely of fines (Table 4.2). The bank vegetation was composed of grass throughout the entire 

transect area. Cover for fish was composed entirely of aquatic vegetation within the transects. 

The average bank height was approximately 1.3 m on the right upstream bank (RUB) and 1.4 m 

on the left upstream bank (LUB) and average bank slope was 34 degrees on the RUB and 73 

degrees on the LUB (Table 4.2). The mean wetted width over the seven transects was 9.9 m 

while the mean bank full width was 12.9 m. The depth of the seven transects were all over 1 m.  

According to the Rosgen method of channel classification, the channel at this crossing site is best 

described by channel Type F, which is characterized as entrenched meandering riffle-pool. Type 

F channels are also characterized by highly weathered material with gentle gradient and high 

width: depth ratio, riffle-pool morphology, and a meandering channel that is laterally unstable 
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with high bank erosion. A complete description of the Rosgen method of channel classification is 

provided in Appendix A. 

Table 4.2. Streambank assessment summary for 7 transects at, and adjacent to, the existing 

crossing on the unnamed tributary to Isle Lake, located in NW 18-53-06 W5M. 

Transect 1 2 3 4 5 6 7 

Distance from bridge (m)* -30 -20 -10 0 +10 +20 +30 

Left Upstream Bank (LUB) 

Bank Height (m) 1.5 1.2 1.3 1.5 1.5 1.6 1.5 

Angle/slope (
o
) 70 75 90 80 70 75 50 

Water Contact (m) - - - - - - - 

Cover (WD, OB, OV, AV, BL) AV AV AV AV AV AV AV 

Bank Vegetation (Gr, Sh, Tr, Exr, Exs) Gr Gr Gr Gr Gr Gr Gr 

Bank Composition (FN, GR, CB, BL) 

 

FN FN FN FN FN FN FN 

Streambed Composition (FN, GR, CB, BL, 

BR) 

 

BL) 

FN FN FN FN FN FN FN 

Right Upstream Bank (RUB) 

Bank Height (m) 1.2 1.3 1.1 1.5 1.1 1.2 1.4 

Angle/slope (
o
) 30 20 30 60 40 30 30 

Water Contact (m) - - - - - - - 

Cover (WD, OB, OV, AV, BL) AV AV AV AV AV AV AV 

Bank Vegetation (Gr, Sh, Tr, Exr, Exs) Gr Gr Gr Gr Gr Gr Gr 

Bank Composition (FN, GR, CB, BL) FN FN FN FN FN FN FN 

Streambed Composition (FN, GR, CB, BL, 

BR) 
FN FN FN FN FN FN FN 

Other Features 

Wetted Width (m) 9.0 10.0 10.0 12.0 10.0 9.0 9.0 

Bank Full Width (m) 12.0 13.0 13.0 15.0 13.0 12.0 12.0 

Mean Depth (m) >1 >1 >1 >1 >1 >1 >1 

Discharge (m
3
/s) 2.99 

0 

0 

0 

0 

0 

0 

0 

*Negative distance = downstream of crossing, positive distance = upstream of crossing 

4.4. WATER QUALITY 

The results of basic water quality testing are presented in Table 4.3. The dissolved oxygen (D.O.) 

was found to be 6.87 mg/L which would not be a limiting factor for the known sport fish in the 

area to utilize the creek.  
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Table 4.3. Select water chemistry results from the unnamed tributary to Isle Lake located in NW 

18-53-06 W5M. 

Dissolved O2 (mg/L) 6.87 

pH 7.01 

Specific Conductivity (µS/cm) 215 

Turbidity (NTU) 43.1 

Temperature (
o
C) @ Time Taken 11.5 at 12:05 

 

5.0 DISCUSSION 

According to the Sturgeon River Watershed Aquatic Ecosystem Assessment prepared by CPP 

Environmental Corp (CPP) for the North Saskatchewan Watershed Alliance in 2019, aquatic 

habitat quality is generally poor upstream of Lac Ste. Anne, which pertains to the area the study 

site is in. It was noted that this is mainly due to the poor water quality and lack of habitat 

diversity in the area which was consistent with the findings of this fish Aquatic Environment 

Assessment. In general, fish species that indicate poor habitat conditions (White Sucker and 

Brook Stickleback) are dominant at the study site. In the CPP report, it was stated that river sites 

upstream of Lac Ste. Anne only had minnows tolerant of poor environmental conditions recorded 

from 2001 to the present (CPP Environmental 2019).  

Taking into account the results of field investigations from this assessment and the previous 

findings of CPP, the study area within the unnamed tributary to Isle Lake was deemed marginal 

quality habitat for forage fish species and poor for sport fish species such as Northern Pike at the 

time of the assessment. The habitat provided little to no cover within the study section. Due to 

the uniform habitat and minimal cover within the creek, it is unlikely that this habitat would 

provide good over wintering habitat for most fish species that might be present within this 

tributary. In addition the RUB upstream of the crossing site is highly impacted (pock-marked) by 

cattle, further diminishing the habitat quality. 

The proposed bridge replacement project should consider and maintain the integrity of the 

fisheries resources in the area by following proper erosion control and construction techniques 

during construction and by maintaining fish passage as well as habitat quality. 
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6.0 POTENTIAL IMPACTS ASSESSMENT AND MITIGATION 

6.1. PROJECT IMPACTS 

Project design has the current 6.4 m wide by 25.5 m long three span bridge is being replaced 

with a 9.92 m wide by 30.0 m long three span bridge. The replacement bridge is 4.5 m longer 

and 3.52 m wider than the current bridge. The new bridge will have two new piers installed, each 

of which will consist of six 310 mm x 310 mm piles that will be placed instream. The old piers 

are to be left in place so the new piers will be all new footprint. The project will also involve the 

armouring of the banks both upstream, downstream and underneath the new bridge. The 

armouring will extend into the streambed upstream, downstream and underneath the bridge for 

approximately 1.45 m on both sides. The armouring extends for a distance of 8.5 m immediately 

upstream of the bridge on both banks and 8.5 m immediately downstream of the bridge on the 

north bank and around 6 m on the south bank.  

DFO’s “Pathways of Effects” (2019a) were reviewed and Table 6.1 provides the pathways 

determined to be relevant to the project, their potential impacts and where they are addressed in 

the report. 

Table 6.1. Identified relevant DFO Pathways of Effects for the Project’s instream work, their 

potential impacts, and location within the report. 

Pathways of Effects Potential Impacts (PIs) Location in report where 

PIs are addressed 

Excavation and use of Industrial 

equipment 

Fish mortality, introduction 

of sediment/deleterious 

substances 

Sections 6.1.1 Sediment, 6.1.3 

Fish Mortality, and 6.1.4 

Deleterious Substances 

Removal of aquatic vegetation or 

clearing of terrestrial riparian 

vegetation. 

Reduction in food supply, 

habitat cover, temperature, 

dissolved oxygen, and 

contaminant concentration 

Sections 6.1.5 Habitat Loss 

and Alteration and 6.2.7 

Riparian Areas 

Clearing of terrestrial riparian 

vegetation 

Reduction in food supply, 

habitat cover, temperature, 

dissolved oxygen, and 

contaminant concentration 

Sections 6.1.5 Habitat Loss 

and Alteration and 6.2.7 

Riparian Areas 

Placement of material or 

structures in water 

Change in flow, habitat, 

macrophytes, and food 

supply 

Sections 6.1.2 Fish 

Movements, 6.1.5 Habitat 

Loss and Alteration, and 6.2.7 
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Riparian Areas 

Riparian planting Bank stability, erosion, and 

use of fertilizers (nutrient 

increase) 

Sections 6.1.1 Sediment and 

6.2.7 Riparian Areas 

Structure removal Fish mortality, introduction 

of sediment/deleterious 

substances 

Sections 6.1.1 Sediment, 6.1.3 

Fish Mortality, and 6.1.4 

Deleterious Substances 

Organic debris management Reduction of cover, bank 

stability, erosion, and food 

supply  

Section 6.1.5 Habitat Loss 

and Alteration  

Considering the above pathways of effects, the impacts typically associated with this type of 

project are related to the following:  

1) the generation of sediment by instream and upslope construction activities; 

2) interference with fish distribution/fish movements; 

3) fish mortality within isolated construction sites; 

4) introduction of deleterious substances; 

5) the direct alteration or loss of fish habitat. 

6.1.1. Sediment 

Sediment is generated at stream crossing sites during instream construction and from surface 

runoff over disturbed ground around the site during, and after, construction. Sedimentation can 

have adverse effects on fish health and fish behavior. During construction there is potential for 

particulate sediment to become suspended in the water column. Increased levels of Total 

Suspended Solids (TSS) in the water column may lead fish to exhibit an avoidance response 

(Waters 1995), however Gregory et.al (1993) note that fish may use elevated TSS for cover. 

Further increase in TSS can cause physiological stress that can result in respiratory difficulty 

and, in the extreme case, mortality. These effects are dependent on two variables: the 

concentration of TSS to which fish are exposed and the time of exposure (Newcombe and Jenson 

1996). In addition, individual species sensitivity to suspended sediment is variable. 

The potential for sedimentation is dependent on construction plans. Generally, the greater the 

disturbances to the active channel, the greater the potential for sedimentation. Sedimentation 

effects related to upslope activities (i.e. disturbance of ground around the site) are typically less 

significant and easy to mitigate using appropriate sedimentation controls. 
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6.1.2. Fish Distribution/Fish Movements 

Fish move between habitats for a variety of reasons. Individuals migrate for spawning, in search 

of food, to escape predators, or to leave undesirable habitat. These migrations are often seasonal 

and occur at various life stages for different species. As such, construction during these sensitive 

periods can directly affect fish movements. By constructing at conditions when the creek is not 

flowing or outside of the restricted activity period, potential disturbance of species migration and 

spawning within the study area of the unnamed tributary to Isle Lake can be avoided. Any rip rap 

armouring placed below the high water mark (HWM) must be placed in such a way that the rock 

will not act as a potential barrier to fish passage at low flow times of the year. 

6.1.3. Fish Mortality 

Instream work that requires isolation has potential to result in entrapment of fish, which can 

result in mortality once the isolated area is dewatered. 

6.1.4. Deleterious Substances and Invasive Species 

Deleterious substances and invasive species can be introduced into fish habitat during 

construction activities, potentially causing adverse effects to fish health, degradation of fish 

habitat, and/or fish mortality. 

6.1.5. Habitat Loss/Alteration 

The replacement of a watercourse crossing can result in habitat loss or alteration. The reduction 

or alteration of available habitat can reduce the food supply, cover present (including organic 

debris), and overwintering capability and has the potential to alter water quality aspects such as 

temperature and dissolved oxygen within the vicinity of the work. This direct impact typically 

depends on the type and size of the crossing structure and is generally limited to the instream 

footprint of the crossing structure. In addition, removal of riparian vegetation can have adverse 

effects on fish habitat, depending on local conditions.  

The proposed project is expected to result in an increase in structure footprint as there is 

currently a 6.4 m wide by 25.5 m long three span bridge that is proposed to be replaced with a 

9.92 m wide by 30.0 m long three span bridge with rip rap armouring. The new bridge will have 

two new piers installed, each of which will consist of six 310 mm x 310 mm piles that will be 

placed instream. The increase in the footprint is due to the proposed addition of rip rap 

armouring on the upstream and downstream end of the new crossing as well as the 12 new piles 
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that will form the two new piers that will be installed. The new bridge is being installed in the 

same location as the old bridge. 

The new bridge will extend 1.76 m past the existing bridge on both the upstream and 

downstream ends of the crossing. This extension will have a increase in footprint from the 12 

new piles that will be placed instream. The dimensions of the piles are 310 mm x 310 mm for a 

total area of 0.096 m
2
 per pile for a total footprint of 1.15 m

2
and will be in similar locations to 

the existing piers. The existing piers are to be left in place.  

The new bridge is proposed to have class 1 rip rap armouring installed on the streambank and 

streambed, which will create additional footprint below the high water mark. The rip rap 

armouing to be placed underneath and as well as upstream and downstream of the new bridge 

will have approximate footprint dimensions of approximately 25.47 m x 12.22 m (Average 

bankfull width between 10 m upstream and 10 m downstream of the existing crossing minus size 

of channel to be left un armoured, 1.45 m) on the north bank. The dimensions on the south bank 

armouring are approximately 22.98 m x 12.22 m (Average bankfull width between 10 m 

upstream and 10 m downstream of the existing crossing minus size of channel to be left un 

armoured, 1.45 m) on the south bank for a total increased footprint area of 592.05 m
2
. A further 

breakdown and organization of the project footprint is provided in Table 6.2. 

Table 6.2. Breakdown of footprint associated with the new bridge for the proposed BF 09254 

crossing replacement project over an unnamed tributary to Isle Lake. 

Location Existing  Proposed Net increase in 

footprint 

New Piers below 

HWM (x2) 

12 piles with 

dimensions of 

300 mm x 300 

mm 

1.15 m
2
(12 additional 

piles with dimensions of 

310 mm x 310 mm) 

New bridge piers 

(1.15m
2
) + rip rap 

armouring (592.05 m
2
) 

= 593.20 m
2
 

 Class 1 armouring 

of streambanks of 

new bridge (from 

centerline) 

13.67 m average 

bankfull in the 

vicinity of the 

crossing. 3.0 

meters of open 

channel to be left 

from 5.9 m so 

12.22 m is 

average bankfull 

592.05 m
2
 (280.81 m

2 
on 

the south bank and 

311.24 m
2 

north bank) of 

bank and streambed 

armoured with Class 1 

riprap within HWM 
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6.2. MITIGATION 

The following general mitigation measures are based on project and design information 

provided. DFO’s “Measures to Protect Fish and Fish Habitat” were consulted during 

preparation of this section. 

6.2.1. Construction Timing 

According to the Stony Plain Watercourse Crossing Code of Practice Map (AEP 2006) the creek 

is classified as a mapped Class C water body and is subject to a Restricted Activity Period (RAP) 

extending from April 16 to June 30. Due to the proposed construction plan and the low quality 

and sensitivity of the habitat present within the vicinity of the crossing site, Pisces has made 

specifications and recommendations in section 10.0 of this report that mitigate the associated 

risks with working within the RAP. However construction should avoid typical periods of high 

flow such as the spring freshet. 

6.2.2. Sediment Control 

The streambank assessment for this crossing indicated that the banks and bed of the unnamed 

tributary to Isle Lake are entirely composed of fine substrate. As such, implementation of surface 

runoff controls during the construction phase and maintaining those controls during the early 

operation phase are imperative to mitigate the potential effects of sediment introduction. 

Sediment in surface runoff water from disturbed ground at, and adjacent to, crossing sites can be 

controlled in the short term by utilizing temporary and permanent surface controls while post 

construction stabilization, principally by re-vegetation of exposed cuts, fills and ditches will 

mitigate the longer-term potential effects of sediment generation. 

A list of Best Management Practices (BMP’s) for controlling erosion and sediment at 

construction sites has been compiled in Alberta Transportation’s Erosion and Sediment Control 

Manual (2011). These BMP’s should be reviewed and appropriate BMP’s selected based on local 

site conditions. Commonly used BMP’s for sediment and runoff control include: 

 Riparian Zone Preservation 

 Silt Fencing 

 Rolled Erosion Control Products (RECPs) 

 Seeding 

 Riprap Armouring 
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 Fiber Rolls and Wattles 

 Offtake Ditches 

 Aggregate Filled Sand Bag Check Dam 

If flowing water is present during instream work, turbidity monitoring should be conducted with 

methodology consistent with Alberta Transportation’s Special Provisions for Turbidity 

Monitoring (AT 2008), which is based on the Canadian Council of Ministers of the Environment 

(CCME) Water Quality Guidelines for the Protection of Aquatic Life: Total Particulate Matter 

(CCME 2002). 

6.2.3. Site Isolation 

Proper isolation techniques should be employed if water is present at the time of construction. 

There are several different options that can be employed to effectively isolate the construction 

area; local conditions typically dictate which isolation method is most suitable. The most 

common isolation technique used to facilitate instream construction associated with a bridge 

replacement involves installation of a coffer dam while maintaining downstream flow. Coffer 

dams at the crossing may consist of sandbags, sheet pilings, water-filled bladders, instream silt 

barriers, or possibly wrapped or armoured non-dispersive earthen materials. If a pump is used to 

pump water, the intake should be screened in accordance with DFO’s Interim code of practice: 

End-of-pipe fish protection screens for small water intakes in freshwater (DFO 2020). The outlet 

should have a diffuser or be placed in a location that is not subject to erosion from the outflow. 

6.2.4. Fish Distribution/Fish Movements 

According to the CoP for Watercourse Crossings (2019b) states that for class C watercourses, if 

the water body is flowing, the water body channel may not be constricted by more than two-

thirds of its width during the carrying out of a works. The CoP also states that an isolation 

measure may not be in place for more than 14 consecutive days outside of the RAP, unless 

upstream and downstream fish migration is accommodated for. Adhering to this portion of the 

CoP will mitigate any potential impacts to fish distribution/movement during the proposed 

construction period. 

Bridges, once constructed, typically do not impede fish movement. Any rip rap armouring placed 

below the high-water mark (HWM) must be placed in such a way that the rock will not act as a 

potential physical barrier to fish passage at low flow periods of the year. 
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6.2.5. Fish Mortality 

A fish capture and release (FC&R) should be conducted in any isolated construction areas in 

which fish could become trapped. Fish captured will be transported and released to a suitable 

location in the unnamed tributary to Isle Lake before construction within the isolated area begins.  

6.2.6. Deleterious Substances and Invasive Species 

In order to mitigate the potential effects of the introduction of deleterious substances and 

invasive species, all heavy equipment working within the construction area should be free of 

external grease, oil, mud, aquatic vegetation and fluids and should be refueled in a manner that 

ensures no deleterious substances enter the creek (>100 m away from watercourse).  

In addition, pumps should be placed in appropriate spill containment pans and a spill response 

plan must be in place during construction. Biodegradable oils and lubricants are recommended. 

Finally, care should be taken to ensure that no construction debris enters the creek. 

The project site is located within a moderate risk zone for aquatic invasive species according to 

the Government of Alberta (AEP 2018). Equipment should be cleaned and sanitized prior to the 

initiation of construction projects and should be cleaned and sanitized once work is completed, 

before equipment is moved off site. 

6.2.7. Riparian Areas 

Riparian vegetation contributes to healthy fish habitat and prevents erosion. In order to avoid 

disturbance to riparian vegetation, existing trails, roads or cut lines should be used whenever 

possible. Machinery should be operated in a manner that minimizes the disturbance to the banks. 

If any disturbance occurs the banks should be restored to their original condition. This includes 

the seeding or planting of trees, shrubs or grasses, preferably native, and monitoring them until 

successful re-vegetation is achieved. Rock or any other material obtained for use as bank erosion 

control should not be taken from below the high water mark of any watercourse. Riprap used for 

bank armouring will be free of deleterious material and sourced offsite. 

6.2.8. Direct Loss or Alteration of Fish Habitat 

The replacement of a watercourse crossing can result in habitat alteration. The reduction or 

alteration of available habitat can reduce the food supply, cover present (including organic 

debris), and overwintering capability and has the potential to alter water quality aspects such as 
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temperature and dissolved oxygen within the vicinity of the work. The direct impacts typically 

depend on the type and size of the crossing structure and are generally limited to the instream 

footprint of the crossing structure. In addition, removal of riparian vegetation can have adverse 

effects of fish habitat depending on local conditions. Disturbances to fish habitat should be 

minimized during the construction period and any impacted channel or bank should be rebuilt to 

replicate natural conditions as soon as possible, keeping erosion control objectives in mind.  

7.0 RESIDUAL IMPACTS 

There is potential for the increased footprint to result in residual impacts. The increased footprint 

is moderate in scale, involves low sensitivity habitat, and would be a permanent change. The 

project work is not expected to impact downstream environments. Due to the low quality of 

habitat present it is anticipated the project would have a low risk of causing Habitat Alteration, 

Disturbance or Destruction (HADD) to fish habitat. It is anticipated that there is low risk for any 

residual impacts associated with the project. 

The potential for the project to result in physical loss or harmful alteration of fish habitat is 

assessed using the risk assessment framework (DFO 2007) as follows: 

 
Figure 7.1. Risk assessment matrix for the assessment of HADD (from DFO 2007). 

7.1. SCALE OF NEGATIVE EFFECT 

The scale of negative effect depends on the extent (footprint) of the project, the duration of the 

effect, and the intensity of the change (amount of change from baseline condition). 

As discussed in Section 6.0, the extent of the project is limited to 12 additional piles which will 

act as piers (1.15 m
2
) and a moderate amount of riprap (approximately 593 m

2
) armouring on the 
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banks of the new bridge. The majority of the rip rap armouring will be placed inside the bankfull 

width of the unnamed tributary to Isle Lake. The duration of effect is expected to be long-term. 

The riprap and piers will be a permanent footprint; however, since the riprap will be along the 

bank with minimal in stream placement, and the dimensions of the piers allow for fish passage, 

the intensity of the change is expected to be negligible. As stated previously, the habitat 

inventory found that the substrate was composed mostly of fines, with some gravel and cobble. 

Based on these factors the Scale of Negative Effect of the project is expected to be low. 

7.2. SENSITIVITY OF FISH AND FISH HABITAT 

The sensitivity of the habitat depends on what species may utilize the habitat, the potential of the 

habitat to provide for critical life cycle phases, the rarity of the habitat, as well as the resiliency 

of the habitat.  

As previously described, the habitat in the vicinity of the proposed project is considered 

marginal quality habitat for forage fish, and poor for sport fish. No unique or rare habitat was 

identified immediately adjacent to the existing bridge, or within the study section. The 

sensitivity of the habitat potentially affected by the project is rated as low. 

7.3. ANALYSIS OF RISK 

The proposed design is expected to have a low potential for a negative effect and the habitat 

within the study area was determined to be of low sensitivity. The project work is not expected 

to impact downstream environments and is not expected to decrease the productive capacity of 

unnamed tributary to Isle Lake within the study area. With this in mind, and assuming 

compliance with the recommended mitigation measures in this report, the proposed project is 

rated as Low Risk and is unlikely to result in HADD of fish habitat based on application of the 

DFO Risk Assessment Matrix. 

8.0 REGULATORY CONSIDERATIONS 

8.1. FISHERIES ACT 

The Fisheries Act requires that projects avoid causing the death of fish or the harmful alteration, 

disturbance, or destruction of fish habitat (HADD) unless authorized by the Minister of Fisheries 

and Oceans Canada (DFO). DFO interprets HADD of fish habitat as the removal or degradation 

of those features present that fish depend directly or indirectly to carry out their life processes, 
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which includes, but is not limited to: spawning grounds and nursery, rearing, food supply and 

migration areas (DFO 2019). 

Residual impacts resulting in the HADD of fish habitat can occur during watercourse crossing 

construction, if potential impacts of the project cannot be fully mitigated. Typically, the effects 

resulting from watercourse crossing construction projects are well understood and mitigation 

measures (Section 6.2) have been developed that have been proven effective over time when 

properly implemented. Along with mitigation, project planning should include methods that 

“avoid”, “offset”, or “mitigate” the HADD of fish habitat (DFO 2019). 

Due to the ability of this proposed project to have all pathways of effects for HADD to occur 

addressed by mitigation strategies identified in this report, and the low risk for HADD to occur 

based on the risk assessment matrix analysis, it is recommended that this project not be sent in 

for review to DFO. It is Pisces understanding that DFO does not wish to review projects with the 

qualities described above, such as low risk of HADD occurring based on the risk assessment 

matrix. 

8.2. WATER ACT 

A Water Act Approval is not required under the current design for this project so long as the 

construction methods adhere to the Code of Practice for Watercourse Crossings. 

The proposed work is expected to meet Schedule 2 Part 1(a) of the Code of Practice of 

Watercourse Crossings (AEP 2019) that states:  

“Upon completion of the works, the quantity and productive capacity of the aquatic 

environment, including fish habitat, at the watercourse crossing site, where technically 

feasible, and adjacent to the watercourse crossing site must be equivalent to or exceed that 

which existed prior to commencing the works” 

According to Section 3(1) of the Code of Practice for Watercourse Crossings, the owner of a 

watercourse crossing must provide notice to the Director, in writing, at least 14 calendar days 

before any works are carried out.  
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9.0 SUMMARY 

The results of the assessment and recommendations are provided in Table 9.1. 

Table 9.1. Assessment summary. 
Stream Name Unnamed Tributary to Isle Lake 

Bridge File 09254 

Location 

UTM Coordinates 
D/S: 243010E 5943951N Zn 12U (NAD 83) 

U/S: 139859E 5938879N Zn 12U (NAD 83) 

Land Location NW 18-53-6 W5M 

Nearby Communities Entwistle, Alberta 

Project 

Type 

Work to Be Conducted Crossing replacement 

Existing Structure 25.5 m long 3- span bridge  

Replacement Structure 30.0 m long 3-span bridge 

Fisheries 

Information 

Known Fish Species in Unnamed Tributary to 

Isle Lake 

(common and scientific names) 

Brook Stickleback (Culaea inconstans), Fathead 

Minnow (Pimephales promelas), Lake Chub 

(Couesius plumbeus) and White Sucker 

(Catostomus commersoni) 

Other Important Fish Species (common and 

scientific names) 
 

Codes of Practice (CoP) Stream Class  Mapped Class C water body 

CoP Restricted Activity Period 

(closed from mo/da to mo/da) 
April 16 to June 30 

Habitat 

Information 

Type of Stream Creek, Rosgen channel Type F 

Beaver Activity (High, Moderate, Low, Absent) Low 

Habitat Present Adjacent to Crossing 

(spawning, rearing, food production, migration, 

overwintering) 

Food production, rearing for forage fish 

Habitat Quality 

(Critical, Important, Fair, Low, Marginal) 
Low 

Water Quality (any potentially limiting factors?) None 

Barriers to Fish Migration None 

Streambed 

and 

Streambanks 

Streambank Composition 

(fines, gravel, cobble, boulder, bedrock, muskeg) 
Fines  

Streambed Composition 

(fines, gravel, cobble, boulder, bedrock, muskeg) 
Fines, gravel, and cobble. 

Riparian Vegetation (general) 

(trees, shrubs, grasses, exposed, muskeg) 
Grass 

Mitigation 

Fish Mortality Fish capture and release required  

Fish Passage (species and timing) Bridge should be designed for fish passage 

Site Isolation (methodology) Isolation during instream work if water is present.  

Suggested Construction Timing Year around, preferably during periods of low flow. 

Sediment Control 

Appropriate surface runoff and erosion controls, 

revegetation of exposed ground. If flowing water is 

present during instream construction turbidity 

monitoring is required  

Deleterious Substances Spill containment, emergency spill response plan 
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10.0 SPECIFICATIONS AND RECOMMENDATIONS 

The following are the specifications and recommendations of the QAES who assessed the 

fisheries potential of the unnamed tributary to Isle Lake adjacent to the proposed works in NW 

18-53-06 W5M. Due to the proposed construction plan and the low quality and sensitivity of the 

habitat present within the vicinity of the crossing site, the following specifications and 

recommendations have been made to mitigate risks associated with working during the RAP:  

Construction Timing 

1) The unnamed tributary to Isle Lake is a mapped Class C water body and is subject to a 

RAP extending from April 16 to June 30. The QAES specifications and recommendations 

outlined in this sections should be followed for working within the RAP. 

2) Work should be completed when average or low flows are present. No work should be 

initiated during high flows or precipitation events. 

Construction and Water Management Methods 

3) Any instream work should be isolated from water. If water is not present at the time of 

construction, isolation is not required, but supplies and equipment needed to install isolation 

works should be stored onsite in case of a high precipitation event or melting of ice. 

4) Instream construction work should not impact the ability for fish passage and connectivity 

should be maintained throughout the duration of the project to allow for the potential 

movement of fish through the construction site.  

5) For pier installation, downstream containment for TSS (turbidity curtain) should be 

maintained during the installation. 

6) Sediment generation and disturbances to the banks should be minimized at the crossing 

according to methods such as those described in Alberta Transportation’s Erosion and 

Sediment Control Manual (2011). Disturbed banks should be stabilized and re-vegetated 

(with native trees, shrubs or grasses) to pre-construction condition, or better. 

7) Temporary erosion and sediment control measures should be inspected by a QAES to ensure 

proper installation and effectiveness.  

8) Existing trails, roads or cut lines should be used whenever possible. Machinery should be 

operated in a manner that minimizes the disturbance to the banks. 

9) Newly created channel or any impacted channel or bank should be rebuilt to replicate 

natural pre-constructed conditions as soon as possible keeping erosion control objectives in 

mind. 
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10) If dewatering or bypass pumping is required during construction, intake hoses should be 

screened (<2.54 mm) in accordance with DFO’s Interim code of practice: End-of-pipe fish 

protection screens for small water intakes in freshwater (DFO 2020b). Water should be 

pumped onto a mat or through a diffuser to ensure there is no erosion at the discharge point 

and then into a vegetated area to allow sediment to filter out before entering back into the 

watercourse. 

11) Water from dewatering or bypass pumping is required to be of equal or better quality (TSS) 

than background values upstream of the site before re-entering the watercourse. 

12) Riprap armouring within the streambed should not create a barrier to fish passage under 

flow conditions that would otherwise be adequate for fish passage if the riprap armouring 

were not present. 

13) A Fish Capture and Release is required in all isolated work areas. 

14) Turbidity monitoring should be conducted by a QAES during any instream work, if water is 

flowing, and it is recommended that the methodology provided in Alberta Transportation’s 

Special Provisions for Turbidity Monitoring (2008) be used. 

15) Turbidity monitoring as mentioned above should be conducted by a QAES for a minimum 

of five days to ensure effectiveness of all isolations and temporary erosion and sediment 

controls. 

Deleterious Substance and Invasive Species Mitigation 

16) Riprap used for bank armouring will be free of deleterious material and sourced offsite. 

17) Ensure that machinery arrives on site in a clean condition and is maintained free of fluid 

leaks, invasive species and noxious weeds. Biodegradable oils and lubricants are 

recommended.  

18) Special care should be taken to ensure that any piling rigs being used near water are free of 

excess grease or oil on the diesel hammer to ensure no hydrocarbons enter the creek from 

the hammering process. 

19) Wash, refuel and service machinery and store fuel in such a way as to prevent any 

deleterious substances from entering the water (>100 m away from watercourse). 

20) Spill containment pans/facilities should be used where appropriate and an emergency spill 

response plan must be in place during construction.  

21) Equipment must be cleaned prior to work being completed and after work has been 

completed to limit the spread of invasive species. 
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Permitting 

22) Under the design provided in this report and with the understanding that the Code of 

Practice for Watercourse Crossings will be adhered during construction, an approval under 

the provincial Water Act is not required. 

23) Wetland alteration must be approved by Alberta Environment under the Water Act. Because 

a wetland is present immediately upstream and possibly within the proposed work area there 

is potential that the proposed project may impact this wetland, and a Qualified Wetland 

Aquatic Environmental Specialist (QWAES) should be consulted. 

24) A Code of Practice Notification should be submitted to AEP at least 14 calendar days before 

any works are carried out.  

25) Due to the anticipated low risk from the increased footprint of instream structures (riprap) 

associated with the bridge replacement project, it is recommended that the project not be 

submitted to DFO to determine if there is a significant potential for HADD to occur. 

11.0 CLOSURE 

I trust this meets your information requirements at this time. Please do not hesitate to contact the 

undersigned if you have any questions. 

Pisces Environmental Consulting Services Ltd. 

Qualified Aquatic Environment Specialists and Field Staff: 

 

 

 

 

  

     

 

Meriah Wiart, BIT.      George Ward 

Junior Fisheries Biologist     Fisheries Biologist 

Author        Reviewer 

 

 

 

 

http://www.ramp-alberta.org/management/framework/provincial/water+act.aspx
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STANDARD PROCEDURES FOR WATERCOURSE CROSSING ASSESSMENTS TO MEET WATER ACT 

CODE OF PRACTICE AND DEPARTMENT OF FISHERIES AND OCEANS INFORMATION 

REQUIREMENTS 

 
Existing Information 

 

An information search and review will be conducted to determine the necessity for field investigation as per Schedule 4, Section 1, Subsection (1)(b)(i) and 

Subsection 2(a) of the Code of Practice. 

 

Preliminary Assessment 

 

Determine if the watercourse meets the definition of a ‘water body’ under the meaning of Section 1 (2)(bb) of the Code of Practice. If the watercourse does not have 

defined bed and banks, whether water is present or not, then proceed with those physical assessment components, particularly photographs, to demonstrate that the 

watercourse does not have defined bed and banks and is not therefore a ‘water body’ and does not have any fish habitat attributes.  If the watercourse is a water body, 

proceed with a full assessment. 

 

Physical Assessment 

 

Study Sections: 

 

Determine the legal land location and UTM coordinates of the crossing site and if possible, a bridge file number. 

 

Establish three study sections, one upstream of the crossing site beyond any influence of the crossing, one encompassing the crossing site disturbance zone, and one 

downstream of the crossing site. The upstream section should not be less than 50 to 100 m in length. The downstream section should not be less than 300 m in length, 

allowing for instream obstructions and other local conditions, and should include the entire expected zone of sediment influence. The zone of influence can be 

estimated using Table 1 or can be calculated using the formula in Table 2. The study sections can be contiguous if the boundaries of the disturbance zone and the 

upstream boundary of the zone of sediment influence are clearly identified. 

 

Habitat: 

 

Habitat and cover types, as described in Table 3, within the study section(s) will be measured (m2) and mapped (where appropriate). The percent composition of each 

substrate type present (Table 4) and bank vegetation type (Table 5) will be recorded for each habitat type unit. Record all data on a standard Pisces Habitat Inventory 

form (HI/95-1). 

Establish 5 equidistantly spaced transects with the middle transect (number 3) centered on the approximate centerline of the crossing structure. Transects should be 

spaced such that they encompass the disturbance zone. At each transect measure bank full and wetted width (m), water depth at 0.25, 0.5 and 0.75 of the wetted width, 

substrate types across the transect and bank height (m), slope (degrees), composition (Table 4) and stability (stable or eroding). Table 6 describes the parameters in 

more detail. At the middle transect measure water velocity at 0.25, 0.5 and 0.75 of wetted width. If a structure is present at the middle transect, take measurements at 

the next transect upstream.  

Determine dissolved oxygen concentration, pH, turbidity, conductivity and temperature at one location on transect #3. Obtain photographs showing both banks at the 

crossing site and the stream channel immediately upstream and downstream of the crossing site, including if possible the transect locations. Record all data on a 

standard Pisces Stream Bank Assessment form (BA/98-2). 

 

 

Other Features: 

 

Classify the water body according to the Rosgen channel type classification system described in Table 8. 

Note presence of any major groundwater sources. 

Note presence of any barriers to fish movement. 

Describe any adjacent land use activities that are affecting the water body. 

If an existing crossing structure is to be replaced, describe and photograph the existing structure. 

 

Biological Assessment 

 

Determine, by appropriate means (electrofishing, seining, trapping, observation), fish species composition in the study section. An electrofishing sample section need 

not be the same length as the habitat inventory section, but should not be less than 300 m where conditions allow. Record number of each species captured or 

observed, effort and area sampled. Weigh (g) and measure fork length (mm) of all sport fish species and a subsample of forage fish captured. Where possible record 

the life stage, gender and maturity of sport fish captured. Record sample section length and width and duration of capture effort. Record all data on a fish capture 

record form (ECR/95-1). 

Where fish passage is an issue, identify the species and size of fish appropriate for passage design purposes. 

 

Effects Assessment 

 

Assess potential adverse and positive effects of the works and their construction. Potential adverse effects may include, but are not necessarily limited to, sediment, 

fish passage, habitat loss and/or changes in flow regime. Designs, plans and construction procedures are required to quantify changes in habitat type and availability. 

Where residual effects are identified, the cumulative effect of the residual effect of the watercourse crossing structure relative to the cumulative effects of other 

watercourse crossings in a cumulative effects study area will be assessed. The CEA study area for small streams normally encompasses the entire watershed of that 

stream. For rivers, a portion of the watershed will be used. 

 

Specifications and Recommendations 

 

Under most circumstances, the Code of Practice requires that a Qualified Aquatic Environment Specialist (QAES) certify that if the specifications and 

recommendations of the QAES and the plans prepared under Section 6 of the Code of Practice are adhered to, the works will be in compliance with the requirements 

of Part 1 (a) of Schedule 2 of the Code of Practice.  A QAES cannot and should not provide specifications and recommendations or issue a certification unless the 

QAES has reviewed any plans (design drawings, location plans, construction procedures) prepared under Section 6 and Schedule 2 and determined that the plans are 

adequate to address potential effects and identify mitigation and/or compensation strategies. 

 

Specifications and recommendations of a QAES may include but may not be restricted to the following: 

1) timing of construction 
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2) construction procedures 

3) structure design 

4) mitigation and/or compensation measures 

pertinent to the protection of habitat or mitigation of potential adverse effects on fish or fish habitat. 

Mitigation and/or compensation measures should be described in sufficient detail in text and on drawings or plans to meet the information requirements of the 

Department of Fisheries and Oceans. Determine areas (m2) of habitat by type that will be altered, disrupted or destroyed and the area of habitat by type that will be 

created as compensation or mitigation. 

 

Documentation 

 

Documentation may take the form of a formal report or a ‘letter of advice’. In either case the following subjects should be addressed: 

 

 description and location of the study site(s) 

 methods used for the fisheries resource assessment 

 results of the assessment, including habitat maps and photographs 

 assessment of potential adverse and positive effects 

 description of mitigation and/or compensation measures, given as Code of Practice specifications and recommendations 

 copies of the appropriate plans, drawings and descriptions of construction procedures and mitigation/compensation measures supplied by the 

client/owner 

 references 

 appendices containing detailed information on fish captures 

 

 

Table 1. Criteria for estimating the length of the zone of influence downstream of a crossing site. 

 

Stream 

Type 

Stream characteristics Length of 

zone Width Slope Energy Dominant substrate Velocity Habitat 

L1 < 10 m Low Low fines low runs and flats 300 m 

L2 > 10 m low Low fines low runs and flats 500 m 

M1 < 10 m moderate moderate fines and coarses moderate long runs separated by short riffles 300 m 

M2 > 10 m moderate moderate fines and coarses moderate long runs separated by short riffles 500 m 

H1 < 10 m moderate to high High coarses Moderate to high frequent riffles and cascades 300 m 

H2 > 10 < 20 m moderate to high High coarses Moderate to high 
frequent riffles, cascades and high 

velocity runs 
1000 m 

H3 > 20 m moderate to high High coarses Moderate to high 
frequent riffles and high velocity 

runs 
> 1000 m 

 

 

Table 2. Procedure for calculating the length of the zone of sediment influence and particle fall velocity (m/s).  

 

Determine specific critical settling velocity (Wc) for the stream using Wc = (V*S)/1.65, where V is average water velocity (m/s) and S is stream gradient (m/m). If 

Wc is > fall velocity for the selected particle size given in the table below, then use Table 1 for length of zone of sediment influence. If Wc is < fall velocity for the 

selected particle size given below, then calculate the length of the zone of influence (Ldz in m) using Ldz = (d*V)/w, where d is the average water depth (m), V is the 

average water velocity (m/s) and w is the fall velocity (m/s) for the selected particle size as given below. 

Water Temperature 

( C) 

Type L Stream 

Fine sand (0.1 mm) 

Type M Stream 

Sand (0.4 mm) 

Type H Stream 

Coarse sand (1.0 mm) 

0 0.0002 0.0036 0.0119 

5 0.0002 0.0038 0.0121 

10 0.0003 0.0039 0.0123 

15 0.0003 0.0041 0.0124 

20 0.0003 0.0042 0.0125 

25 0.0004 0.0043 0.0126 
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Table 3: Parameters used for habitat mapping and inventories. 

 

DESCRIPTION 

habitat type water depth Surface flow substrate velocity 

 Riffle (RF) <0.5 m Irregular, broken turbulent coarse high 

 Class 1 Run (R1) 

                       R1o 

>1.0 m 

>2.0 m 
Irregular, rarely broken moderate turbulence coarse moderate to high 

 Class 2 Run (R2) 0.5 to 1.0 m Irregular, rarely broken moderate turbulence coarse moderate to high 

 Class 3 Run (R3) <0.5 m Irregular, rarely broken moderate turbulence coarse moderate 

 Class 1 Pool (P1) 

                       P1o 

>1.0 m 

>2.0 m 
smooth low turbulence variable low, variable 

 Class 2 Pool (P2) 0.5 to 1.0 m smooth low turbulence variable low, variable 

 Class 3 Pool (P3) <0.5 m smooth low turbulence variable low, variable 

 Class 1 Flat (F1) 

                      F1o 

>1.0 m 

>2.0 m 
smooth laminar fines low 

 Class 2 Flat (F2) 0.5 to 1.0 m smooth laminar fines low 

 Class 3 Flat (F3) <0.5 m smooth laminar fines low 

 Cascade (CA) <0.5 m irregular, broken very turbulent very coarse highly variable 

 Rapids (RA) >0.5 m irregular, broken very turbulent very coarse highly variable 

 Chutes (CH) <0.5 m irregular shooting bedrock high 

COVER COMPONENTS 

 Woody Debris (WD)  large, in stream woody debris 

 Overhanging Bank (OB)  undercut, overhanging bank 

 Overhanging Vegetation (OV)  overhanging terrestrial vegetation 

 Aquatic Vegetation (AV)  dense, well distributed aquatic vegetation providing cover 

 Boulder Garden (BG)  dense, well distributed boulders providing cover 

OTHER FEATURES 

 Ledges (LG)  bedrock outcrops forming hydraulic controls 

 Log Ledge (LL)  large woody debris forming a hydraulic jump, typically with a scour pool beneath 

 Beaver Dams (BD)  beaver dams 

 Log Jam (LJ)  accumulation of woody debris across channel with water flowing through 

 

Table 4. Substrate types and description (from American Geophysical Union, Subcommittee on Sediment Terminology). 

 

Type bedrock boulder cobble gravel fines 

abbreviation BR BL CB GR FN 

size (mm) N/a >250 64-250 2-64 <2 

 

 

Table 5. Bank vegetation types. 

Type Trees Shrubs Grass Exposed Soil/Sand Exposed Rock 

Abbreviation Tr Sh Gr Exs Exr 

 

 

Table 6. Streambank assessment components. 

 

Height (m) height from the surface of the water to the top of bank 

Angle/slope (o) angle of bank from the base to the top of bank 

Water contact (m) distance from base of bank to water 

Cover (m2) 

(WD, OB, OV, AV, BL) 

material or objects providing cover for fish originating from the bank (woody debris, overhanging bank, 

overhanging vegetation, aquatic vegetation, boulder cover) 

Vegetation Cover 

(Gr, Sh, Tr, Exp) 

cover of live vegetation and exposed ground on the bank (grass, trees, shrubs, exposed soil/sand, exposed rock) 

Streambank composition  

(FN, GR, CB, BL, BR) 

material that the bank is made of (fines, gravel, cobble, boulder, bedrock) 

Streambed composition  

(FN, GR, CB, BL, BR) 

material that the stream bed is made of (fines, gravel, cobble, boulder, bedrock) 

 



Pisces Environmental Consulting Services Ltd. 

BF 09254 unnamed tributary to Isle Lake 

LEX3 Engineering Ltd. 

October 2020 

 

Table 7. Other Physical and Chemical parameters measured. 

Wetted width (m) width of channel presently containing water 

Bank full width (m) width of channel at the top of bank 

Water temperature (oC)* measured using a Yellow Springs Instrument Co. model 85  

Salinity – Conductivity – Temperature --Dissolved Oxygen meter 

Velocity (m/s) calculated by measuring the time it takes a float to travel a measured distance 

Conductivity (MHOS)* 
measured using a Yellow Springs Instrument Co. model 85  

Salinity – Conductivity – Temperature --Dissolved Oxygen meter 

Turbidity (NTU)* measured using a LaMotte 2020e Turbidity meter 

pH* measured using a Hanna Instruments combo EC/pH meter 

Dissolved O2 (mg/l)* measured using a Yellow Springs Instrument Co. model 85  

Salinity – Conductivity – Temperature --Dissolved Oxygen meter 

* measured at one transect only 

 

 

Table 8. Channel types of Rosgen. 

Type Description Slope Landform 

Aa Very steep, deeply entrenched with debris transport >10% High relief, deeply entrenched and erosional. Vertical steps with deep 

scour pools and waterfalls 

A Steep, entrenched, step-pool with high energy and debris 

transport 

4-10% High relief, entrenched and confined. Cascading reaches with frequently 

spaced deep pools in a step-pool bed morphology 

B Moderately entrenched, moderate gradient, riffle-dominated, 

infrequently spaced pools with very stable banks and profile 

2-3.9% Moderate relief, colluvial deposition and/or residual soil, moderate 

entrenchment, and moderate width:depth ration. Predominately rapids 

with occasional pools in a narrow, gently sloping valley 

C Low gradient, meandering, point bar, riffle, pool, alluvial 

channels with broad, well-defined floodplain 

<2% Broad valley with terraces associated with the floodplain, alluvial soils, 

slightly entrenched, and well-defined meandering channel. Riffle-pool 

streambed morphology 

D Wide channel with longitudinal and traverse bars with 

eroding banks 

<4% Broad valley with abundant sediment in alluvial and colluvial fans, 

glacial debris, and other depositional features exhibiting active lateral 

adjustment 

Da Anastomosing channels that are narrow and deep with stable 

banks, very gentle relief, highly variable sinuosity, and an 

expansive well-vegetated floodplain and associated wetlands 

<0.5% Broad, low-gradient valleys with fine alluvium and/or lacustrine soil. 

Anastomosing geologic control creating fine deposition with well-

vegetated bars that are laterally stable and broad wetland floodplain 

E Low gradient, riffle-pool with very efficient and stable 

meandering rate, low width:depth ratio, and little deposition 

<2% Broad valley-meadow. High sinuosity with stable well-vegetated banks 

and floodplain of alluvial material. Riffle-pool morphology with very 

low width:depth ratio 

F Entrenched meandering riffle-pool with a low gradient and 

high width:depth ratio 

<2% Entrenched in highly weathered material with gentle gradient and high 

width:depth ratio Riffle-pool morphology with meandering channel that 

is laterally unstable with high bank erosion 

G Entrenched “gully” step-pool with moderate gradient and low 

width:depth ratio 

2-3.9% Gully, step-pool morphology with moderate slopes, low width:depth 

ratio, narrow valleys that are deeply incised alluvial or colluvial 

material. Unstable with grade control problems and high bank erosion 

rates 
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Appendix B 

 

Habitat Inventory Data



P i s c e s  E n v i r o n m e n t a l  C o n s u l t i n g  S e r v i c e s  L t d .  

B F  0 9 2 5 4  u n n a m e d  t r i b u t a r y  t o  I s l e  L a k e  

L E X 3  E n g i n e e r i n g  L t d .  

O c t o b e r  2 0 2 0  

 

Habitat Inventory 

Date: 25-May-20 

Stream Name: Tributary to Isle Lake 

Project: BF 09254 

UTM reference: U/S: 139859E 5938879N D/S: 243010E 5943951N 

Legal: NW 18-53-6 W5M 

  

Habitat 

Unit Physical Dimensions Cover (m
2
) Substrate Composition Unstable  

Riparian Comments 

# Type 
Length Width Area 

WD OB OV AV BL 
(% area) Bank  

(m) (m) (m
2
) FN GR CB BL BR (m) 

1 R1 50.0 10.0 500.0 0.0 0.0 0.0 4.0 0.0 100 0 0 0 0 3.0 Gr   

2 R1 50.0 10.0 500.0 0.0 0.0 0.0 4.0 0.0 100 0 0 0 0 0.0 Gr   

3 R1 50.0 11.0 550.0 0.0 0.0 0.0 6.0 0.0 95 0 5 0 0 0.0 Gr   

4 R1 50.0 10.0 500.0 0.0 0.0 0.0 8.0 0.0 85 10 5 0 0 0.0 Gr   

5 R1 50.0 10.0 500.0 0.0 0.0 0.0 6.0 0.0 90 0 10 0 0 0.0 Gr   

6 R1 29.0 10.0 290.0 0.0 0.0 0.0 2.5 0.0 90 0 10 0 0 0.0 Gr   

7 R1 9.0 10.0 90.0 3.0 0.0 0.0 1.0 0.0 100 0 0 0 0 0.0 Gr D/s RoW limit 

8 R1 11.0 10.0 110.0 0.0 0.0 0.0 1.0 0.0 95 5 0 0 0 0.0 Gr   

9 R1 6.0 12.0 72.0 0.0 0.0 0.0 0.5 0.0 100 0 0 0 0 0.0 Gr Bridge 

10 R1 20.0 11.0 220.0 0.0 0.0 0.0 1.5 0.0 100 0 0 0 0 0.0 Gr U/s RoW limit 

11 R1 50.0 9.0 450.0 0.0 0.0 0.0 7.0 0.0 100 0 0 0 0 0.0 Gr   

12 R1 30.0 9.0 270.0 0.0 0.0 0.0 2.5 0.0 100 0 0 0 0 0.0 Gr   
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Appendix C 
 

Site Photos 
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Plate 6. Looking upstream at the upstream end of the 

study section. 
 

 

 
 

 

Plate 2. Looking upstream from the downstream end of 

the study section. 

 

Plate 4. Looking upstream from approximately 150 m 

downstream of the crossing site. 

 

Plate 5. Looking downstream at the upstream end of the 

study section. 

 

 
 

 
 

 
 

Plate 1. Looking downstream from the downstream end 

of the study section. 

 

Plate 3. Looking downstream from approximately 150 m 

downstream of the crossing site. 
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Plate 12. Looking upstream from crossing site at cattle 

damage on RUB. 
 

 

 

 

Plate 8. Looking at right upstream bank (RUB) from 

downstream right of way. 

 

Plate 10. Looking at RUB from upstream right of way. 

 

Plate 11. Looking at riffle downstream of crossing site. 

 

 

 

 

Plate 7. Looking at left upstream bank (LUB) from 

downstream right of way. 

 

Plate 9. Looking at LUB from upstream right of way. 
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APPENDIX D 
 

Engineered Drawings 
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APPENDIX E 
 

 

TSS Monitoring Specification 

Alberta Transportation 2008 

 

 



USE IN TENDERS THAT INVOLVE 
IN-STREAM WORK   

Special Provision SPE_020.wpd

0.1 TURBIDITY

0.1.1 General

Further to General Specification 1.2.50 “Environmental Management”, the Regulatory
requirements, and the Environmental Authorizations, the Contractor’s operations will be
subject to the maximum allowable increase in total suspended solids (Max-TSS) within the
watercourse.

Nothing in this Specification shall waive the Contractor’s responsibility for Environmental
Management in accordance with General Specification 1.2.50.

0.1.2 Definitions

Instream Means those parts of the bed and banks of a water body that are both with
and without terrestrial vegetation.  

Max-TSS The maximum allowable increase of total suspended solids in the
watercourse from the levels at the compliance point downstream of the
turbidity control structure from those immediately upstream of the worksite
containment; 

Visually Conspicuous Plume A plume of suspended solids that can be visually 
observed in the watercourse;

Normal Construction Activity Any construction activity that will not cause elevated
turbidity levels, and no visual indications of elevated
turbidity levels; 

Scheduled Construction Activity Any planned activity that can be expected to result in
additional turbidity in the watercourse.  This would
include the installation and removal of cofferdams, silt
curtains, placing of riprap in the water, grading  etc.;

Accidental Occurrence Any situation, beyond the Contractor’s control, that
results in elevated turbidity levels in excess of the
specified compliance limits.  This would include
situations like the unexpected breaching of a cofferdam
due to flood conditions exceeding the design levels.

0.1.3 Sampling and Testing 

The Contractor is responsible for all sampling and testing of total suspended solids as
specified herein.  Unless otherwise directed by the Consultant,  the Contractor shall provide
copies of the results of all sampling and testing in a daily summary format.  Upon completion
of the Construction Activities, the Contractor shall forward a final report containing all
sampling and testing data to the Consultant.
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The Consultant shall be afforded full facilities for random quality assurance inspection.  The
results of the Consultant’s quality assurance testing will serve to monitor the Contractor’s
quality control program.

Prior to the start of Construction, the Contractor shall determine the normally occurring
linear relationship between total suspended solids concentration and turbidity in the
watercourse.

At least 10 to 15 samples must be used to develop the relationship.

During construction, the Contractor shall:
 
- measure suspended solids in Nephelometric Turbidity Units (NTU) accurate to within

2%;
- convert NTU into mg/l using industry standard method;
- measure upstream and downstream NTU levels within 30 minutes of each other,

unless there is a sediment release (see monitoring frequency below);
- take one measurement at one-half the depth of the watercourse for watercourses

less than one metre in depth.  For watercourses greater than one metre in depth, two
measurements shall be taken, one at 20% depth and one at 80% depth of the
watercourse.

0.1.3.1 SAMPLING FREQUENCY

The frequency of total suspended solid sampling by the Contractor shall be in accordance
with the following:

Site Condition Monitoring Frequency

Normal Construction Activities

When the Contractor is working instream, sample
twice a day, at intervals more than eight hours apart, 
both at the upstream background site and all specified

downstream compliance sites (1). 

Scheduled Construction Activities
and Accidental Occurrences

During daylight hours, sample as frequently as
possible (and as directed by the Consultant) the

upstream background site and the specified
downstream compliance sites until TSS levels have

returned to acceptable background limits.

 
Note (1) : With the prior approval of the Consultant, testing frequency may be reduced if

the Contractor’s environmental controls are determined to be effective at
controlling turbidity to less than 5 mg/l in excess of normal background levels
for a period of five consecutive days.
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0.1.3.2 COMPLIANCE POINT LOCATIONS

The Contractor shall monitor total suspended solids at the following compliance point
locations:

Type of Watercourse
Downstream

Compliance Point
Distance (1)

Downstream
Compliance Point

Distance 2

Downstream
Compliance Point

Distance 3

Ponded systems such as lakes,
pools, wetlands, and similar

other waterbodies where
velocities are less than 0.5 m/s

the lesser of 30
metres, or the

maximum surface
dimension of the

waterbody.  Samples
shall be taken at 30 m
intervals around the
circumference of the

turbidity barrier

20 m from Compliance
Point 1 (dependent on

the size of the
waterbody).  Samples
shall be taken at 30 m
intervals around the
circumference of the

turbidity barrier 

20 m from Compliance
Point 2 (dependent on

the size of the
waterbody).  Samples
shall be taken at 30 m
intervals around the
circumference of the

turbidity barrier

wetted streams less than 10
metres wide

1 stream-width
downstream

2 stream-widths
downstream

3 stream-widths
downstream

wetted streams between 10
metres and 30 metres wide

30 metres
 downstream

60 metres
 downstream

90 metres
 downstream

wetted streams greater than 30
metres but less than 60 metres

in width

60 metres
 downstream

120 metres
downstream

180 metres
downstream

wetted streams greater than 60
metres in width

90 metres
 downstream

180 metres
downstream

270 metres
downstream

Note (1) : In the event that a visually conspicuous plume exists, the Contractor shall
measure total suspended solids at various locations across the watercourse,
in accordance with the following:

- Samples must be taken from the middle of the plume.

- Samples must be taken as close to the source of the plume as
possible (within safety limits).

- If the watercourse is less than 5 metres wide then only one
measurement is required across the stream width. Measurement must
be taken within the plume.

- If the watercourse is greater than 5 metres wide, measurement must
be taken at a minimum of three locations across the watercourse;
within the plume, half-way across the channel, and 2/3 of  the channel
width measured from the bank closest to the point where the
discharge originated.

0.1.4 Maximum Allowable Increase of Total Suspended Solids

0.1.4.1 VISUAL LIMITS

In the event a visually conspicuous plume exists, the Contractor shall cease all activities
which have the potential to generate sediment in the watercourse.
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0.1.4.2 COMPLIANCE CRITERIA

Criteria are set by the Canadian Council of Ministers of the Environment guidelines.  The
Contractor’s operations shall utilize equipment, labour, and procedures that ensure the
maximum allowable levels of suspended solids are maintained at or below the following
levels:

Site Condition
Compliance Criteria - 

(Max-TSS in Excess of Normal
Background Levels)

Contractor Actions if TSS
exceeds the Compliance

Criteria

Normal Construction Activity 5 mg/l in excess of normal background
levels is continuously allowed (2)

The Contractor shall notify the
Consultant immediately

The Contractor shall cease all
instream work and shall
immediately initiate remedial
works.
 
If  compliance criteria is 
exceeded for 2 or more hours, 
see the Contractor Actions
specified for Accidental
Occurences and/or Scheduled
Construction activities 

Accidental Occurrences 150 mg/l not exceeding 2 hours in
duration and at no time exceeding 250
mg/l (3)

The Contractor shall notify the
Consultant immediately

The Contractor shall cease all
instream work and shall initiate
remedial works.

If compliance criteria is 
exceeded for 2 or more hours, 
Regulatory Agencies shall be
notified in accordance with the
Environmental Management
System Manual 

Scheduled Construction
Activities

When background levels are less than or
below 250 mg/l (2):
- a maximum increase of 25 mg/l is

allowed;
- 5 mg/l for a 30 day period; 
- 25 mg/l for a 24 hour period; 
- at no time shall 250 mg/l be

exceeded.

When background levels are above 250
mg/l:
- TSS may be increased by 10%

above background levels for a 24
hour period;

- TSS may be increased by 2% above
background levels for a 30 day
period. 

The Contractor shall notify the
Consultant immediately

The Contractor shall cease all
instream work and shall
immediately initiate remedial
works
 
The Contractor shall have one
8-hour period to complete the
scheduled construction activity. 
If the work cannot be completed
in one 8-hour period, all
instream work shall be stopped
until TSS levels return to
acceptable limits.  

If  compliance criteria is 
exceeded for 2 or more hours, 
Regulatory Agencies shall be
notified in accordance with the
Environmental Management
System Manual

(2) The Canadian Council of Ministers of the Environment
(3) Suggested guideline for accidental occurrences
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The Contractor shall notify the Consultant at least 48 hours prior to the start of any
Scheduled Construction Activity.

In the event of an Accidental Occurrence that results in a visually conspicuous plume of
sediment, the Contractor shall immediately notify the Consultant, and shall immediately
undertake any mitigative actions necessary to comply with the specified compliance criteria. 

0.1.5 Measurement and Payment

Sampling, testing, and reporting of total suspended solids will be considered incidental to
the Work and no separate or additional payment will be made. 


