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ABOUT THE EVENT

Your responses to the following questions will assist us in planning future meetings. 

 

 
useful and informative.     

 
friendly and available to talk to me.  

 
because of my attendance.  

 Interaction with representatives Display boards 

9. How did you hear about this meeting? (Please check all that apply)

 Road side signs Word of mouth Newspaper advertisement  
 Flyer in mailbox Email Community league website  

!ank you!  

For more information visit Edmonton.ca/RiverValleyProjects

Strongly Disagree Strongly Agree



APPENDIX E 
Erosion and Sedimentation Control 

Recommendations  



Erosion Control for Staging, Laydown Areas and Construction Access Road 

Dust Monitoring and Control 

The Contractor shall control dust on the work site by spraying the construction access road, soil 
stockpiles and other disturbed soil areas.  Water will be obtained from approved sources in 
accordance with the Provincial Water Act. 

Site Drainage and Surface Erosion Control 

Construction activities shall minimize the potential for future erosion problems by restricting 
clearing activity to the minimum footprint and salvaging as much of the vegetation as possible 
in an area.  The positive outcomes of such practices include, but are not limited to, increasing 
surrounding soil stability in a region, preserving wildlife habitat and reducing the impact of 
seasonal activities such as early spring run-off events. 

The following additional measures shall be taken to control surface erosion and to prevent 
sediment from entering adjacent water bodies. 

Minimize surface disturbances 

Surface soils should not be disturbed sooner than necessary to accommodate construction. 

Installation of temporary silt fence 

Silt fences shall be installed in areas where there is a potential for sediment run off into the river.  
The Silt fence shall be maintained throughout the duration of the project.  Erosion control 
devices shall be inspected daily by site personnel, as well as monthly by the Construction 
Manager. 

Maintenance of Sediment Traps 

Maintenance of erosion control materials and structures shall be conducted as necessary.  Silt or 
deleterious material shall be disposed of in a location a minimum of 100 m from water bodies. 

Emergency Erosion Procedures 

• In the event an overloading of the erosion control system should occur, due to natural 
causes or emergencies, a surplus of erosion and sediment control materials, spill kits, pumps 
and other related materials shall be kept on site throughout the duration of the Project. 

• Following the overloading event, clean-up shall be conducted and redesign of the system 
and ECO Plan amendment shall be submitted to the Consultant for review. 



Terwillegar Park Footbridge Isolation Area Options for Pier Construction 

The proposed pier construction methodology for the Terwillegar Park Footbridge consists of 
building a dry isolation area around each pier from August 1 to September 15 during the first 
construction year. The dry isolation areas will be access by installing modular steel bridge 
supported on temporary steel pilings. Five instream isolation options were considered for the pier 
construction which are described below. The design of the temporary dry isolation area will be 
the responsibility of the Contractor and will be reviewed by Stantec. The Contractor shall design 
the temporary dry isolation areas with a Qualified Aquatic Environmental Specialist (QAES). 

Option 1: Clay Berms, Class 2 Rock Riprap and Turbidity Curtains 

This option consists of building a high plastic clay berm around each pier. Class 2 heavy rock 
riprap is proposed on the outside of the berms to protect them from potential erosion caused by 
the flow of the North Saskatchewan River. The dumping of high plastic clay material in the river 
may increase its turbidity. It is therefore proposed to isolate the berm areas with turbidity curtains 
before the high plastic clay material is dumped in the riverbed. The turbidity curtains would be 
secured to buoys anchored to concrete anchor blocks placed on the riverbed. Any fish that are 
found within the areas isolated by the turbidity curtains will be removed without harm or 
destruction to an area of the river outside the isolated portion that is located immediately 
adjacent to the isolated portion. This action will be carried out before any berm works 
commences. The turbidity curtains shall not be removed unless authorized by a QAES and shall 
be reinstalled if directed by a QAES. The isolated areas will be monitored by a QAES.  

The Contractor shall take steps to minimize turbidity during turbidity curtain installation, 
maintenance and removal. A QAES will need to be present during the installation and removal 
of the turbidity curtains. They shall be monitored throughout the course of construction when 
installed and maintained as necessary.  

Turbidity curtains are easy to install and remove. They are also less expensive than sheet pile 
cofferdams and water structures such as an Aqua Dam. Some limitations of the turbidity curtains 
are that they may cause scour in flowing areas outside the barrier, construction must proceed in 
the wet and some turbid water may escape the barrier. They are also susceptible to damage by 
fast flowing water, floating debris and boats. 

Option 2: Clay Berms, Class 2 Rock Riprap, Water Structures and Turbidity Curtains 

Option 2 is the same as Option 1 except that water structures such as an Aqua Dam will also be 
utilized to isolate the berm areas. With the use of a water structure, the berms would be built in 
the dry. The water in the area isolated by the water structure will be pumped out. Any water 
entering an intake of a pumping system must pass through a screen with openings that are no 
larger than 2.54 mm and at a velocity that does not result in the entrainment and entrapment of 
fish or fish fry. Water structures were used on the North Saskatchewan River during the 
construction of the Fort Edmonton Footbridge and the Highway 11A Bridge in Rocky Mountain 
House (BF 9847). Some limitations of water structures are that they may move in high flows, 
supply, installation and removal can be expensive. They may not provide a complete water 
tight barrier due to the typical bed material on the North Saskatchewan River. Hence, any water 



that seeps in will be pumped out resulting in an additional cost for this option. The horizontal 
width of a water structures is around 2.5 times its height. The use of water structures would 
constrict the flow more than utilizing turbidity curtains. Therefore, it is proposed that only one 
berm would be built at a time.  

Turbidity curtains will need to be installed before the water structures are installed. They shall not 
be removed unless authorized by a QAES and shall be reinstalled if directed by a QAES. The 
isolated areas will be monitored by a QAES. Water structures shall be monitored when installed 
and maintained as necessary.  

Option 3: Clay Berms, Class 2 Rock Riprap, Turbidity Curtains and Steel Pipe Piles  

Option 3 is the same as Option 1 except that steel pipes piles would be used to secure the 
turbidity curtains instead of concrete anchor blocks. Steel pipes piles will be less prone to move 
in high flowing water than concrete anchor blocks, but it will take more time to install them and 
will be more expensive than using concrete anchor blocks. Bedrock is within 2 m of the riverbed. 
Hence, installation of steel pipe piles requires pre-drilling of appropriate sized holes in the 
riverbed followed by driving of the pipe piles into the holes. The piles will likely have to be 
spaced 3 to 4 m apart to provide adequate security to the turbidity curtains. This option has 
more impact to the North Saskatchewan River bed compared to Option 1 and Option 2. The 
berms will likely be built at the same time for this option. 

Turbidity curtains shall not be removed unless authorized by a QAES and shall be reinstalled if 
directed by a QAES. Turbidity curtains shall be monitored when installed and maintained as 
necessary. All work shall be monitored by a QAES. 

Option 4: Sheet Pile Cofferdams and Turbidity Curtains 

This option consists of using sheet pile cofferdams to build the dry isolation area around each 
pier. Cofferdams would be less susceptible to damage by fast flowing water, floating debris and 
boats than turbidity curtains and water structures. This method is currently being used at the new 
Walterdale Bridge construction where the work area is close to the bank but below the water 
level. The bedrock is very close to the river bottom at the proposed Terwillegar Park Footbridge 
as well at Walterdale. Bedrock is within 2 m of the riverbed at the Terwillegar Park Footbridge. 
Hence, installation of sheet piles requires pre-drilling of appropriate sized holes in the riverbed 
followed by driving of the sheet piles into the holes and then backfilling the hole with cuttings. 
Specialized drilling equipment will be required to construct a cofferdam at this site. Hence, 
Option 4 will likely be more expensive and time consuming than any other option considered. 
The berms will likely be built at the same time for this option. 

Turbidity curtains will need to be installed before the sheet pile cofferdams are installed. They 
shall not be removed unless authorized by a QAES and shall be reinstalled if directed by a QAES. 
The isolated areas will be monitored by a QAES. Sheet pile cofferdams shall be monitored when 
installed and maintained as necessary.  

  



Option 5: Class 2 Rock Riprap Berms, Sheet Piles and Turbidity Curtains 

This option consists of building berms with Class 2 rock riprap only (i.e. no high plastic clay 
material). Sheet piles would be installed in the inside of the berms to provide a dry construction 
area. They would be anchored around 0.5 m in the bedrock. Rock riprap is less susceptible to 
damage by fast flowing water, floating debris and boats than turbidity curtains, water structures 
and cofferdams. The sheet piles for this option will not have to be anchored as deep in the 
bedrock as compared to Option 4 which might save time and money. This method has not 
been used on any of the bridge recently constructed across the North Saskatchewan River. The 
berms will likely be built at the same time for this option. 

Turbidity curtains will need to be installed before the Class 2 rock riprap and sheet piles are 
installed. They shall not be removed unless authorized by a QAES and shall be reinstalled if 
directed by a QAES. The isolated areas will be monitored by a QAES. The Class 2 rock riprap and 
sheet piles shall be monitored when installed and maintained as necessary.  

Recommendation 

It is proposed to have two options for the instream isolation during the pier construction. This 
would give an opportunity for the Contractor to select the option which he is more comfortable 
with. Option 1 and Option 2 are recommended as instream isolation options for the pier 
construction. Given the proximity of the bedrock to the riverbed, the use of sheet piles and steel 
pipe piles would likely be more time consuming and costly. Steel pipe piles were proposed for 
Option 3 while sheet piles were proposed for Option 4 and Option 5.  













APPENDIX F 
Rare Plant Survey Locations  



Rare Plant Survey Locations within Terwillegar Footbridge and Trails 

 
Site 

Number Easting Northing Zone Year Survey Type & 
Timing 

RPLJJ01 326823 5928726 12 2013 Rare Plant Summer 

RPLJJ02 327014 5928761 12 2013 Rare Plant Summer 

RPLJJ03 326707 5928647 12 2013 Rare Plant Summer 

RPLJJ04 326888 5928536 12 2013 Rare Plant Summer 

RPLJJ05 327133 5928375 12 2013 Rare Plant Summer 

RPLJJ06 327143 5928045 12 2013 Rare Plant Summer 

RPLJJ07 327250 5927793 12 2013 Rare Plant Summer 

RPLJJ08 327104 5928760 12 2013 Rare Plant Summer 

RPLJJ09 327869 5930383 12 2013 Rare Plant Summer 

RPLJJ10 327941 5930190 12 2013 Rare Plant Summer 

RPLJJ11 327995 5930067 12 2013 Rare Plant Summer 

RPLJJ12 328134 5929626 12 2013 Rare Plant Summer 

RPLJJ13 328145 5929247 12 2013 Rare Plant Summer 

RPLJJ14 327682 5929073 12 2013 Rare Plant Summer 

RPLJJ15 326858 5926845 12 2013 Rare Plant Summer 

RPLJJ16 327043 5926867 12 2013 Rare Plant Summer 

RPLJJ17 327365 5928793 12 2013 Rare Plant Summer 

RSTBJS1301 328095 5929992 12 2013 Rare Plant Spring 

RSTBJS1302 328176 5929904 12 2013 Rare Plant Spring 

RSTBJS1303 328100 5929516 12 2013 Rare Plant Spring 

RSTBJS1304 327919 5929234 12 2013 Rare Plant Spring 

RSTBJS1305 327966 5929024 12 2013 Rare Plant Spring 

RSTBJS1306 327615 5929059 12 2013 Rare Plant Spring 

RSTBJS1307 326739 5928747 12 2013 Rare Plant Spring 

RSTBJS1308 326406 5928481 12 2013 Rare Plant Spring 

RSTBJS1309 326545 5928471 12 2013 Rare Plant Spring 

RSTBJS1310 326955 5928638 12 2013 Rare Plant Spring 

RSTBJS1311 327661 5928770 12 2013 Rare Plant Spring 

RSTBJS1312 327551 5928817 12 2013 Rare Plant Spring 

RSTBJS1313 327457 5928871 12 2013 Rare Plant Spring 

RSTBJS1314 327321 5928822 12 2013 Rare Plant Spring 



Site 
Number Easting Northing Zone Year Survey Type & 

Timing 

RSTBJS1315 327333 5928894 12 2013 Rare Plant Spring 

RSTBJS1316 327046 5928792 12 2013 Rare Plant Spring 

RSTBJS1317 327061 5927103 12 2013 Rare Plant Spring 

RSTBJS1318 327155 5927277 12 2013 Rare Plant Spring 

RSTBJS1319 327215 5927661 12 2013 Rare Plant Spring 

RSTBJS1320 327147 5928030 12 2013 Rare Plant Spring 

RSTBJS1321 327178 5928298 12 2013 Rare Plant Spring 
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Executive Summary 

The City of Edmonton is proposing to construct a new footbridge that will connect Terwillegar 
Park, located on the south side of the North Saskatchewan River (NSR), to Oleskiw Lands located 
on the north side of the river. The footbridge is a part of the Capital Project being undertaken by 
the River Valley Alliance (of which the Proponent is a participating municipality). This system will 
form one of the many linkages that will facilitate movement through the NSR valley for 
pedestrians and cyclists, and will ultimately be a portion of the trail connection system between 
Devon and Fort Saskatchewan. 

To meet the regulatory information requirements of the Water Act, Fisheries Act, and Navigable 
Waters Protection Act (NWPA), Stantec conducted a fish and fish habitat assessment on the 
North Saskatchewan River in the vicinity of the proposed footbridge.  

The North Saskatchewan River at the proposed crossing location is a Class C water body with a 
Restricted Activity Period of September 16 to July 31. The river has a regular meander in an 
entrenched valley through the City of Edmonton. In the vicinity of the Project area, six sport fish 
species, four cyprinid species and four coarse fish species were captured. Overall, the North 
Saskatchewan River throughout the Project area provides good quality habitat for fish. 

Potential effects on the North Saskatchewan River due to footbridge construction and operation 
were evaluated and measures to mitigate potential Project effects and protect fish and fish 
habitat were recommended.



TERWILLEGAR PARK FOOTBRIDGE  
FISH HABITAT ASSESSMENT OF THE NORTH SASKATCHEWAN RIVER 

Introduction  
January 31, 2014 

kjf u:\113560353\environmental\reports\eia\fisheries\fha\pdf report\tpfb_fha_fisheries_appendix report_31jan14.docx 1.1 

1.0 Introduction  

1.1 PROJECT DESCRIPTION 

The City of Edmonton is proposing to construct a new footbridge that will connect Terwillegar 
Park, located on the south side of the North Saskatchewan River (NSR), to Oleskiw Lands located 
on the north side of the river (the Project) (Appendix A, Figure 1-1). The Project area for the 
aquatic resources component is comprised of the section in the NSR immediately upstream and 
downstream from the proposed footbridge crossing (NE 10-52-25 W4M). The footbridge span 
preliminary design includes a precast concrete deck that provides a clear roadway width of 4.5 
m across the NSR. The instream piers (2) are founded on large diameter, drilled, cast-in-place 
belled concrete caissons. To complete the Project under a stringent schedule, bridge design 
and construction will begin in early June 2014 (Stantec 2013a). 

1.2 REGULATORY CONTEXT 

The Federal Fisheries Act prohibits any unauthorized work, undertaking or activity that results in 
Serious Harm to fish. Serious Harm is defined as “the death of fish or any permanent alteration to, 
or destruction of, fish habitat” (Department of Fisheries and Oceans [DFO] 2013a). The Fisheries 
Act also prohibits the deposit of a deleterious substance of any type in water frequented by fish, 
or in any place under any conditions where the deleterious substance may enter such water. A 
deleterious substance is defined as “any substance that, if added to any water, would degrade 
or alter or form part of a process of degradation or alteration of the quality of that water so that 
it is rendered or is likely to be rendered deleterious to fish or fish habitat or to the use by man of 
fish that frequent that water” (DFO 2013a). Common types of deleterious substances are silt, 
excess nutrients, toxic contaminants, pesticides, and industrial and municipal waste discharges. 
Under the Fisheries Act, there is a duty to notify and report serious harm to fish or a deleterious 
substance deposit in any fish-bearing water bodies. 

A Fisheries Act authorization will be required if determined that the Project will have the potential 
to result in Serious Harm and will be issued only if the effect(s) on fisheries are acceptable and 
offsetting measures will adequately compensate for the loss of fish or fish habitat. DFO will not 
issue an authorization if the Project is deemed to result in unacceptable harm that cannot be 
adequately compensated for. In this case, the proponent will be required to redesign, relocate 
or otherwise modify the Project.  

Alberta Environment and Sustainable Resource Development’s (ESRD; formerly Alberta 
Environment [AENV]) Code of Practice for Watercourse Crossing (CoP) provides guidelines and 
best management practices to follow when constructing instream footbridge piers. Compliance 
with the CoP under the Water Act is required (AENV 2007). Under the CoP, a qualified aquatic 
environmental specialist (QAES) must prepare an assessment of the aquatic environment in the 
watercourse where the proposed footbridge piers will be constructed and a description of the 
potential effects of the activity on the waterbody and the potential zone of impact.  
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The zone of impact is defined as “the area of the water body where 90% of the sediment 
discharged as a result of the footbridge pier construction activity will be deposited” (AENV 
2001). The QAES must also provide recommendations for mitigation measures to be 
implemented by the proponent to minimize the effects of the activity.   

ESRD has developed timing constraints on construction in and around fish bearing streams to 
protect various fish species during critical spawning, hatching and migration periods. These 
constraints have been developed on a stream-by-stream basis and have been adopted by DFO 
for use in Alberta. Under the CoP, these timing constraints are referred to as the “Restricted 
Activity Period” (RAP) which is the time period during which fish migration, fish spawning, egg 
incubation, fry emergence, and early fry development are likely to occur in a water body.  

Based on the CoP St. Paul Management Area Map, the NSR is identified as a Class C waterbody 
with a restricted activity period of September 16 to July 31 (AENV 2006). 

Prior to construction, advice will be sought from DFO and ESRD regarding Project design, 
construction methods and timing, and mitigation of potential effects on fish and fish habitat. The 
proponent is required to notify DFO and ESRD at least 14 days prior to the commencement of 
any construction.  

1.3 OBJECTIVES 

Since instream activities associated with the Project have the potential to result in Serious Harm 
to fish, an application will be submitted to DFO to determine whether an authorization to 
complete instream works may be required under the Fisheries Act.  

Information required as part of the application for regulatory approval includes desktop and 
field assessments to describe the fish community and fish habitat within the NSR in the vicinity of 
the proposed footbridge location. The objectives of the desktop and field assessments were to:  

• assess the fish habitat in the Project area; 
• define fish species composition, relative abundance and life history stages; 
• predict habitat losses and gains that may result from the Project; 
• identify potential effects of the proposed Project on fish habitat and fish populations; and 
• develop measures to mitigate potential effects associated with the Project. 
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2.0 Methodology 

2.1 DESKTOP ASSESSMENT 

2.1.1 Basin Overview 

A desktop review collected drainage information and natural sub region characteristics. 

2.1.2 Discharge 

Historical flow data for the North Saskatchewan River was obtained from Water Survey of 
Canada (WSC Station No. 05DF001). 

2.1.3 Fisheries and Wildlife Management Information System 

Existing information on fisheries resources and fish habitat within the Project area was compiled 
and reviewed. The ESRD online Fisheries and Wildlife Management Information System (FWMIS) 
(ESRD 2013a) was searched to determine historical information related to fish presence in the 
NSR within the Project area.  

A FWMIS search was conducted on June 17, 2013 to provide historical records of sensitive fish 
and wildlife species recorded in the vicinity of the proposed footbridge location. The information 
obtained from the internet mapping framework application was used to develop a five 
kilometer search query. 

The general status of Alberta’s fish species was identified for all species potentially found within 
the Project area. Provincial status designations range from secure to sensitive, may be at risk and 
at risk. Species in the “at risk” category have generally undergone a detailed status assessment 
and have been given a legal status of either endangered or threatened under Alberta’s Wildlife 
Act. Subsequently, legally protected species enter the recovery planning process with a 
recovery plan in place within one year of designation for endangered species and two years for 
threatened species (ESRD 2013b). 

2.1.4 Literature Review 

Existing literature and previous studies conducted on the NSR were reviewed for historical fish 
and fish habitat information in the Project area. 
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2.2 FISH AND FISH HABITAT ASSESSMENT  

2.2.1 Fish Habitat Assessment 

A fish and fish habitat assessment was conducted on the NSR from August 27 to 29, 2013. The 
assessment was conducted in accordance with standard protocols outlined in the CoP (AENV 
2007). The Project area extends from approximately 850 m upstream to 1,400 m downstream of 
the proposed footbridge location.  

Fish habitat was mapped using the Large River Classification System developed by R.L. & L. 
Environmental Services Ltd. (O’Neil and Hildebrand 1986). This system is used for large rivers that 
predominantly provide minimal instream channel units such as pools, riffles, or runs. Four cross-
channel transects were established at representative locations on the watercourse to document 
channel characteristics and fish habitat attributes within the potential zone of construction 
impact (Appendix A, Figure 2-1). 

The following fish habitat parameters were recorded on stream survey forms: 

• channel characteristics 
• obstructions (e.g., log jams, beaver dams, man-made barriers, etc.) and debris 
• large river habitat classification system: (Depositional (D1-3)), Erosional (E1-6), Pool (P), 

Unobstructed (U), Singular Island (S), and Multiple Island (M) (Appendix A) 
• vegetation (instream and riparian) 
• degree of stream channel confinement 
• flood signs 
• stage of the river 

Channel widths and wetted widths were measured with a Nikon Pro Staff 5 range finder. Water 
depths were measured using a Faria depth transducer and a hand held GPS unit. Field water 
quality (pH [±0.1 units], temperature [±0.1oC], conductivity [±10 µs/cm], dissolved oxygen [±0.1 
mg/L]) were measured using a hand-held YSI Water Quality Meter Professional Plus. Fish habitat 
type was estimated visually.  

These habitat characteristics were incorporated into a physical habitat classification system that 
rates the quality of each bank habitat type based on physical features (e.g., bank height/ 
stability, instream velocities, instream substrate) with respect to the life requirements of fish 
species (e.g., rearing, spawning, overwintering). A subjective evaluation of potential critical 
habitats (i.e., spawning, feeding, rearing, and overwintering) for fish species was made for the 
Project area. Digital photographs were taken showing the important habitat features. 
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2.2.2 Fish Community Composition 

Fish species composition, relative abundance, and life history stages within the Project area at 
the proposed footbridge location were assessed under the authority of Alberta Fish Research 
License #13-3645 FRL.  

Electrofishing was conducted using a Smith-Root LR-24 backpack electrofisher and boat 
electrofisher. Boat electrofishing was conducted from a 4.8 m aluminum boat powered by an 
inboard jet with a Smith-Root Model 1.5 KVA electrofisher powered by two 1,000 W portable 
Honda generators. Direct electrical current (DC) was transmitted into the water via a single 
forward-mounted boom anode (four dropper umbrella array), with the boat's hull acting as the 
cathode. The electrofishing system used was capable of generating an output voltage ranging 
from 0 to 560 VDC in at 0.1 to 10.0 A. Additional sampling methods included beach seine, 
minnow traps, and angling. 

Sampling was conducted covering all available habitat types for an approximate length of 3 
km. Captured fish were placed in an aerated holding tank until they were processed. Fish that 
avoided capture but were positively identified were enumerated and recorded as observed 
(Appendix B). 

2.2.3 Species at Risk 

Searches of Species at Risk databases for the Project area included: 

• Species at Risk Public Registry  
(GOC 2012) 

• Committee on the Status of Endangered Wildlife in Canada  
(COSEWIC 2006) 

• Threatened Species listed in Alberta's Endangered Species Conservation Committee 
(ESRD 2004) 

• General Status of Alberta Wild Species  
(ESRD 2013b) 

• Species of Special Concern listed in Alberta's Endangered Species Conservation Committee 
(ESRD 2004) 

2.2.4 Habitat Suitability 

Species spawning, rearing, feeding and overwintering habitat potential are discussed within the 
Project area.
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3.0 Results  

3.1 DESKTOP ANALYSIS 

3.1.1 Basin Overview 

The headwaters of the NSR originate in Banff National Park from the toe of the Saskatchewan 
Glacier in the Columbia Icefields. Within Alberta, the river flows for over 1,000 km before it enters 
Saskatchewan near Lloydminster. Flow in the NSR is regulated by two dams in the upper reaches 
of the river. The Brazeau Dam on the Brazeau River became operational in 1965 and the Big 
Horn Dam on the mainstem of the NSR was opened in 1972. The drainage area of the NSR in 
Alberta is 57,000 km2 and within the region of the City of Edmonton at station No. 05DF001 (WSC 
2013) the drainage area is 28,100 km2. 

The section of river within the Project area lies in the Central Parkland sub-region of the Parkland 
Natural Region (Alberta Tourism, Parks and Recreation 2012). The Central Parkland Natural 
Subregion is characterized by a mix of aspen and prairie vegetation; much of it under 
cultivation. Black Chernozems are the dominant soil type with some Dark Gray Chernozems and 
significant occurrences of Solonetzic soils. Undulating till plains and hummocky uplands are the 
dominant landforms. 

3.1.2 Discharge 

Historical flow data from 1911 – 2011 (the most current data available) for the North 
Saskatchewan River at Edmonton (WSC Station No. 05DF001) are presented on Figure 3-1 (WSC 
2013). Monthly mean discharge has an approximate range of 70 m3/s during the winter months 
to 484 m3/s during high flows in June. Based on historical data, the annual mean discharge at 
this station was 209 m3/s. 
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Figure 3-1 Historical and 2011 Flow (m3/s) in the North Saskatchewan River at 
Edmonton (WSC 2013) 

 

 

 

3.1.3 Fisheries and Wildlife Management Information System 

Historical records show that 25 species of fish representing 11 families have been recorded in the 
NSR within a five kilometer radius of the footbridge location (Table 3.1). Sport fish species such as 
burbot, goldeye, mooneye, mountain whitefish, northern pike, sauger, and walleye are found in 
the NSR. Lake sturgeon, a sport fish species that is gaining popularity with anglers, is currently 
under study by Fish and Wildlife. Longnose sucker, shorthead redhorse and white suckers are the 
most common coarse fish species with occasional encounters of quillback, mountain suckers 
and silver redhorse. Brook stickleback, emerald shiner, longnose dace, lake chub, spottail shiner, 
trout-perch and spoonhead sculpin are the most common “minnow” species occurring in the 
Project area. Fathead minnow, pearl dace, and river shiner are occasionally found but are not 
as abundant as the aforementioned minnow species. Invasive species including goldfish and 
northern crayfish are found throughout the NSR and connecting tributaries. 
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Table 3-1 Fish and Crayfish Species Present in the NSR within a Five Kilometre Radius 
of the Project Area (ESRD 2013a)  

Family Name Scientific Name Common Name General Status in 
Alberta (2010) 

Acipenseridae Acipenser fulvescens Lake sturgeon Undetermined 

Cyprinidae  Notropis atherinoides Emerald shiner  Secure 

 Pimpephales promelus Fathead minnow Secure 

 Carassius auratus Goldfish Undetermined 

   Couesius plumbeus Lake chub Secure 

   Rhinichthys cataractae Longnose dace  Secure 

   Margariscus margarita Pearl dace  Undetermined 

   Notropis blennius River shiner  Undetermined 

   Notropis hudsonius Spottail shiner  Secure 

Catostomidae Catostomus catostomus Longnose sucker  Secure 

   Catostomus platyrhynchus Mountain sucker  Secure 

 Carpiodes cyprinus Quillback  Undetermined 

   Moxostoma anisurum Silver redhorse  Undetermined 

 Moxostoma macrolepidotum Shorthead redhorse  Secure 

 Catostomus commersoni White sucker Secure 

Cottidae Cottus ricei Spoonhead sculpin  May Be At Risk 

Esocidae  Esox lucius Northern pike  Secure 

Gadidae Lota lota Burbot  Secure 

Gasterosteidae   Culaea inconstans Brook stickleback Secure 

Hiodontidae Hiodon alosoides Goldeye Undetermined 

 Hiodon tergisus Mooneye Undetermined 

Percopsidae Percopsis omiscomaycus Trout-perch Secure 

Percidae Sander canadensis Sauger Sensitive 

 Sander vitreus Walleye Secure 

Salmonidae Prosopium williamsoni Mountain whitefish  Secure 

Malacostraca Orconectes virilis Northern crayfish Undetermined 
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3.1.4 Literature Review 

A fishery survey on the NSR upstream of Terwillegar Park conducted by Stantec Consulting Ltd. 
(Stantec) in fall 2011 (Stantec 2013b) captured or observed three mountain whitefish, six trout-
perch, one northern pike, one longnose sucker, and one white sucker. The inventory revealed 
that the majority of the fish caught were juveniles. The assessment concluded that the NSR at 
that particular location provides high quality spawning and rearing habitat for forage and sport 
fish species.  

The Fort Edmonton Footbridge and Trails Environmental Impact Assessment on the NSR was 
conducted in 2006 downstream of Terwillegar Park (CH2M HILL 2007). Fish observed in the area 
were burbot, emerald shiner, goldeye, lake chub, longnose sucker, longnose dace, mooneye, 
mountain whitefish, northern pike, spottail shiner, sauger, spoonhead sculpin, trout-perch, 
walleye, and white sucker. Habitat consisted of a largely homogenous run with average depths 
of 0.7 m. 

3.2 FISH AND FISH HABITAT ASSESSMENT  

3.2.1 Fish Habitat Assessment 

A map illustrating fish habitat within the Project area is presented on Figure 2-1 in Appendix A 
and fish habitat assessment results are presented in Appendix B. Site photographs are presented 
in Appendix C.  

Channel width averaged 210 m and wetted width averaged 190 m. Mid-channel run sections 
located off the right downstream bank (RDB) averaged 2 m in depth with a maximum depth of 
4.0 m. Average water depths adjacent to the left downstream bank (LDB) were typically shallow 
(average 0.5 m) and likely related to depositional bank habitat.  

The main channel was predominantly run and riffle habitat (85% and 10%, respectively) 
interspersed with small pools (5%). Water depths ranged from 0.4 to 1.9 m within the run habitats 
and 0.2 to 0.4 m in the riffle habitats. Substrate consisted of predominantly gravel and sub 
dominantly with fines, cobble, and boulder. Maximum water depth in pool habitat was >1.0 m. 
Substrate within pool habitat consisted of loosely compacted sand and fines (silt) (Appendix B). 
Pool habitats were of moderate depth and instream cover would provide suitable habitat for 
fish.  

At the proposed footbridge site, the NSR is approximately 200 m wide and water depths range 
from 0.4 m to 1.9 m. Bank habitat consists of depositional habitat types with a substrate 
composition predominantly of fines. In the immediate vicinity, fish habitat is provided by water 
depths for feeding and migration. No suitable spawning habitat is present. 
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Bank habitat within the Project area consisted of armored, depositional, and erosional habitat 
types (Appendix A, Figure 2-1). Approximately 45% of the channel was classified as erosional 
habitat (E1, E4, and E5) while depositional habitat (D1 and D2) accounted for approximately 
55% of the Project area. The LDB was composed of E4 (600 m), E5 (390 m), and D1 (1,600 m) 
habitat and the RDB was composed of D1 (1,000 m), D2 (300 m), and E1 (1,550 m) habitat. 

The channel consisted of one main unobstructed channel with two singular islands (S) located 
upstream and downstream of the proposed footbridge location. Riffle sections were small areas 
located upstream of the singular islands.  

The stream stage was rated at moderate flow with signs of spring flooding (eroding banks). 
Stream bank irregularities created minimal areas of back waters (eddies) in various locations 
providing fish habitat. An outfall structure located on the right downstream bank created a pool 
with a depth >1 m. 

Field water quality measurements indicated that the NSR was well oxygenated (7.76 mg/L) 
during the summer assessment. A pH of 8.6 was within the Canadian Water Quality Guideline 
(CWQG) and Surface Water Quality Guidelines for use in Alberta (SWQGA) (CCME 2011; AENV 
1999). Conductivity was 365 µs/cm and water temperature at the time of the survey was 18.7°C. 
Water clarity was rated as clear with a turbidity value of 4.80 NTU.  

3.2.2 Fish Community Composition 

During the summer survey, boat electrofishing was conducted for a total of 5,434 seconds and 
backpack electrofishing for a total of 937 seconds. Spottail shiners were the most abundant 
species captured in the Project area. Burbot, emerald shiner, longnose dace, longnose sucker, 
goldeye, mooneye, northern pike, shorthead redhorse, silver redhorse, spottail shiner, walleye, 
white sucker, and yellow perch (Perca flavescens) were also captured or observed during the 
electrofishing survey (Table 3.2). Four minnow traps were set over consecutive days (28 trap-
hours) and lake chub, spottail shiner, trout-perch, white sucker, and yellow perch were 
captured. Backpack electrofishing and beach seining were conducted in selected areas; 
however, no fish were captured. Spin-cast angling occurred throughout the Project area over 
three days with a total effort of 15 hours. Fish captured were goldeye, northern pike, and walleye 
(Table 3.3). 

The catch-per-unit-effort (CPUE) indicated that longnose dace, spottail shiner, and white sucker 
were the most abundant species captured in the Project area. Forage fish species including 
emerald shiner, lake chub, longnose dace, spottail shiners, and trout-perch were captured 
throughout the area in R1 and R3 cobbles and gravels which provided  feeding, rearing, and 
spawning substrates. Sportfish species catch consisted of burbot, goldeye, mooneye, northern 
pike, and walleye. Juvenile burbot were captured in R1 habitats with boulder cover that 
provided feeding and rearing habitat. Adult goldeye, mooneye, northern pike, and walleye 
were consistently captured in pool and run habitats where water depth was >1 m.  
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These habitat types were near outfall structures located upstream and downstream of the 
Project area and provide feeding, rearing and overwintering habitat. Deep runs (R1) located 
downstream from the proposed bridge crossing provided feeding habitat for coarse fish 
including shorthead and silver redhorse. Rearing habitat for juvenile yellow perch was located 
upstream from the outfall location in R3 habitat with cobble and gravel substrate.  

Table 3-2 Fish Species Captured and Catch-per-unit-effort (CPUE) Using Boat 
Electrofishing, North Saskatchewan River, August 27 to 28, 2013 

 Site Beginning 
UTM Ending UTM Effort 

(s) Species* 
Number of Fish  *CPUE 

(#fish/hr.)*
* A J O Total 

EL1 
327027E 
5929548N 

327602E 
5929020N 

679 

BURB -- 1 -- 1 5.3 

EMSH 1 -- 1 2 10.6 

LNDC 1 2 -- 3 15.9 

LNSC -- 1 1 2 10.6 

TRPR -- 3 -- 3 15.9 

WALL 1 -- -- 1 5.3 

UNKN -- -- 4 4 21.2 

EL2 
327629E 
5928836N 

328252E 
5929244N 

1222 

BURB -- 2 3 5 14.7 

LNDC 1 1 -- 2 5.9 

SLRD 1 -- -- 1 2.9 

SPSH 3 1 -- 4 11.8 

TRPR 2 2 -- 4 11.8 

WALL 2 -- -- 2 5.9 

WHSC 3 1 -- 4 11.8 

UNKN -- -- 5 5 14.7 

EL3 
328211E 
5929074N 

328347E 
5930244N 

1186 

BURB -- 1 1 2 6.1 

GOLD -- -- 1 1 3.0 

LNDC -- 4 10 14 42.5 

LNSC -- 3 -- 3 9.1 

NRPK 2 -- 1 3 9.1 

SPSH 4 1 -- 5 15.2 

TRPR 2 2 -- 4 12.1 

WALL 1 -- 1 2 6.1 

WHSC 1 4 10 15 45.5 

UNKN -- -- 4 4 12.1 

YLPR -- 1 4 5 15.2 
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Table3-2 Fish Species Captured and Catch-per-unit-effort (CPUE) Using Boat 
Electrofishing, North Saskatchewan River, August 27 to 28, 2013 (con’t) 

 Site Beginning 
UTM Ending UTM Effort 

(s) Species* 
Number of Fish  *CPUE 

(#fish/hr.)*
* A J O Total 

EL4 
327449E 
5929105N 

328222E 
5929673N 

1145 

EMSH 2 -- 5 7 22.0 

LNDC -- 1 -- 1 3.1 

LNSC -- 2 -- 2 6.3 

NRPK -- -- 1 1 3.1 

SPSH 3 -- 20 23 72.3 

TRPR 3 2 -- 5 15.7 

UNKN -- -- 2 2 6.3 

EL5 
328300E 
5929718N 

328240E 
5930402N 

345 

LNDC -- -- 2 2 20.9 

LNSC -- -- 1 1 10.4 

SHRD 2 -- -- 2 20.9 

EL6 
328040E 
5928947N 

328378E 
5929813N 

643 

MOON 2 -- -- 2 11.2 

WALL 1 -- -- 1 5.6 

WHSC 5 -- 3 8 44.8 

UNKN -- -- 2 2 11.2 

EL7 
328379E 
5929833N 

328334E 
5930287N 

214 UNKN -- -- 3 3 50.5 

NOTES: 
*BURB- burbot, EMSH- emerald Shiner,  GOLD- goldeye, LNDC – longnose dace, LNSC- longnose sucker, 
MOON- mooneye, NRPK – northern pike, SHRD- shorthead redhorse, SLRD- silver Redhorse, SPSH- spottail 
shiner, TRPR- trout-perch, UNKN- Unknown,WALL – walleye,  WHSC - white sucker, YLPR- yellow perch. 
**CPUE- Catch Per Unit Effort, A- Adult, J- Juvenile, O- Observed. 
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Table 3-3 Fish Species Captured Using Backpack Electrofishing, Minnow Traps, 
Beach Seine and Angling Methods on the North Saskatchewan River 
August 27 to 29, 2013 

Date Effort* Species** Total 

14-Aug-2013 AN GOLD 1 

28-Aug-2013 AN 
NRPK 
WALL 

2 
1 

28-Aug-2013 AN 
GOLD 
WALL 

1 
2 

28-Aug-2013 BMT No fish 0 

29-Aug-2013 BMT 

LKCH 
SPSH 

WHSC 
YLPR 

2 
1 
2 
6 

28-Aug-2013 BPEF No fish 0 

28-Aug-2013 BS No fish 0 

NOTES: 
* AN- Spin cast angling, BMT- Baited Minnow Trap, BPEF- Backpack Electofisher, BS- Beach Seine,  
** LKCH - lake chub, SPSH- spottail shiner, WHSC- white sucker, YLPR- yellow perch.  
 

3.2.3 Species at Risk 

None of the fish species known to occur in the Project area are federally listed under the Species 
at Risk Act or provincially listed as at risk, may be at risk, or sensitive (ESRD 2013b). Lake sturgeon 
are listed as endangered in the Saskatchewan River basin under COSEWIC (COSEWIC 2006, 
GOC 2012) and threatened by Alberta's Endangered Species Conservation Committee (ESRD 
2004). The current General Status of Alberta Wild Species report lists the status of lake sturgeon as 
undetermined (ESRD 2013b). 

Historical fish captures within a five kilometer radius of the footbridge location include three 
species that are currently listed. Sauger and bull trout (Salvelinus confluentus) are classified as 
sensitive in the current General Status of Alberta Wild Species report (ESRD 2013b). Bull trout have 
also been identified as a species of Special Concern by Alberta's Endangered Species 
Conservation Committee (ESRD 2004). However, bull trout rarely occur in the North 
Saskatchewan River in the Edmonton area. Spoonhead sculpin are listed provincially as may be 
at risk but not at risk under COSEWIC 

The lake sturgeon in Alberta is a unique species consisting of only two populations — one in the 
South Saskatchewan River system and one in the North Saskatchewan River system. The 
population in the North Saskatchewan River system is in a vulnerable state, consisting of possibly 
fewer than 1,000 fish (ESRD 2013d).  
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Quality habitat consists of productive shoals with areas of cobble, gravel and fine substrates. 
Deep pools provide rearing and feeding habitat for lake sturgeon. Overwintering also occurs in 
deep pools, ideally in depths over 1.5 m that do not freeze to the bottom and have an 
adequate oxygenated water supply (Scott 1973). Lake sturgeon spawn in the spring (April to 
June) and migration is active during this time. After spawning, the eggs disperse and adhere to 
substrates on the bottom of the river (Nelson 1992).  

The sauger, often mistaken for a walleye, has a cone-shaped head, terminal mouth, and rows of 
dark spots on its first dorsal fin. The dorsal area of the sauger has three to four dark, mottled 
saddles and the ventral area is brown and white. This species is a visual predator eating smaller 
fish such as stickleback and cyprinids, and larger invertebrates such as crustaceans. Sauger are 
found only in large, turbid rivers such as the NSR and are tolerant of turbid water (Joynt 2003). 
Within Alberta, sauger are listed as sensitive, which indicates that it is not at risk of extinction or 
extirpation, but may require special attention or protection to prevent it from becoming at risk 
(ESRD 2013d).   

Spoonhead sculpin are bottom dwellers found in gravel/ cobble substrates in large rivers and 
lakes. Spawning occurs in the spring over cobble substrates. Minimal information is known on 
spoonhead sculpin in Alberta and population declines are assumed to be due to habitat 
degradation (ESRD 2013d). This species is susceptible to sedimentation caused by various events 
including heavy rainfall, spring flooding, and construction activities as it resides under cobble 
and gravel on the streambed. 

3.2.4 Habitat Suitability 

Fish habitat in the area of the proposed footbridge is good and water quality at the crossing is 
suitable to support fish. At the footbridge location, depositional habitat provides feeding and 
rearing for all fish species, but no suitable spawning habitat is present. The Project area provides 
feeding, rearing, and spawning habitat for forage fish such as longnose dace and lake chub in 
the form of instream cover and pool habitat. Sport fish such as walleye may utilize riffle sections 
with cobble substrate located upstream and downstream of the proposed footbridge in the 
spring for spawning. Capture of adult burbot, northern pike, and silver redhorse during the field 
assessment suggests the presence of good feeding and rearing habitat upstream and 
downstream of the footbridge structure. Water depths downstream of the proposed bridge 
provide pool habitat for various fish species. Areas of overwintering habitat exist throughout the 
reach and there are no barriers to fish migration.
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4.0 Potential Environmental Effects and Mitigation 

4.1 PROPOSED CONSTRUCTION  

The proposed construction schedule for the footbridge is as follows (Stantec 2013a): 

• Preparation of the construction site – June 2014 
• Construct berms and temporary bridge – August 1 to September 15, 2014  
• Construct piers – Winter 2014/2015 

[~3 weeks for cast-in-place concrete belled pile construction (10 piles) per abutment, 3 
weeks for pier caisson (pier foundations) construction (4 caissons total), and 6 weeks for pier 
shaft construction (2 shafts total)] 

• Construct abutments – Winter 2014 to Spring 2015 
(12 weeks to install ground anchors at each abutment assuming one drill rig) 

• Remove  berms – August 1 to September 15, 2015 
(Rip rap placement on upstream and downstream sections of the bridge) 

• Erect the footbridge deck – June to September 2015 
• Complete the footbridge – Fall 2015 
• Complete permanent ESC and reclamation landscaping maintained throughout the life of 

the Project – Fall 2015 to Fall 2016 

4.1.1 Temporary Bridge and Berm Construction 

On each side of the river an access road will approach a three span temporary access bridge 
that will be used for construction access to build the berms for a dry worksite. The access bridges 
will each be supported by two sets of instream support structures that will each have three steel 
pipe piles of 600 mm diameter. The pipe piles will be driven into pre-drilled holes in the bedrock 
to a depth of 8 m. Upon removal of the piles, the pile holes will be filled with clean rock cuttings. 
Starting at the river bank, the contractor will drill and drive piles for the abutment of the first 
temporary bridge span (Appendix D. TPFB PD S18A). Depending on the type and reach of 
equipment used by the Contractor, this may be done either from the river bank or from a 
floating barge. No other support structures will be required to be placed on or within the river 
bed.  
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The temporary bridges will provide the main access to the berms that will be constructed to 
provide instream work enclosures for construction of the two piers. Pier 1 and Pier 2 berms are as 
described (Appendix D. TPFB PD S18A): 

Pier 1 berm: 

• Width (perpendicular to water flow): 46.1 m 
• Length (to tip of rock on triangle: 63.5 m 
• Length (to start of triangular section): 52.9 m  
• Total Area including triangular section: 2683.0 m2 
• Total area without triangular section: 2438.7 m2 

Pier 2 berm: 

• Width (perpendicular to water flow): 48.5 m 
• Length (to tip of rock on triangle: 66.1 m 
• Length (to start of triangular section): 55.8 m  
• Total Area including triangular section: 2956.1 m2 
• Total Area without triangular section: 2706.3  m2 

Prior to the construction of berms, it is recommended that floating silt curtains are installed. The 
silt curtains will be anchored to the riverbed with large concrete blocks and will be suspended 
from floating buoys. It is the responsibility of the contractor to determine the number of anchors 
and buoys to hold the silt curtain in place.  Once the floating silt curtains are installed, 
construction of the berms will begin. The core of the berms will be non-dispersive high plastic, 
clay. The clay shall have 80% passing through a #200 sieve, a liquid limit greater than 50, 
permeability of 10 or less, and compacted to a minimum of 93% of the maximum laboratory 
density per ATT-23/96. The clay will be protected from scouring by the NSR with non-woven filter 
fabric and Class 2 rock riprap (Appendix D, TPFB-PD-S18A, and TPFB-PD-S18C). 

4.1.2 Pier Construction 

Each pier will be constructed parallel to the river flow and will be 13.35 m long and 3.50 m wide 
for basal footprints of 44.1 m2 each. The cast in place concrete caissons have a diameter of 
2438 mm. The bottoms of the caissons have a bell diameter of 3600 mm and will be founded into 
the bedrock approximately 17 m below the riverbed (Appendix D, TPFB-PD-S05). The pier shafts 
have a width of 2 m and a length of 10 m at the underside of the footbridge deck (Appendix D, 
TPFB-PD-S06). The base of the pier will be placed approximately 1.0 m below the surveyed river 
bed elevation of 617 m.  The upstream and downstream faces of the pier are semi-circular in 
shape (Appendix D, TPFB PD S06). 
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4.1.3 Rock Riprap Placement 

During removal of the instream berms, the Class 2 rock riprap used to armor the berms will be 
removed and used for protection of the river bank upstream and downstream of the bridge 
abutments. Bathymetric surveys are proposed before and after the removal of the structures to 
ensure all riprap is removed from the river. The protected area that will be covered with riprap 
on the right downstream bank (South) extends 50 m upstream and 40 m downstream of the 
south abutment (720.0 m2 of rock with a volume of 755.0 m3 will be placed below the estimated 
normal water level) (Appendix D, TPFB-PD-S02A). The protected area that will be covered with 
riprap on the left downstream bank (North) extends 45 m upstream and 35 m downstream from 
the north abutment (650.5 m2 of rock with a volume of 670.0 m3  will be below the estimated 
normal water level) (Appendix D, TPFB-PD-S02A). Rock riprap used for protection of the river 
bank upstream and downstream of the bridge abutments will have a total area of 1,370.5 m2.  

An Aqua Dam has been recommended to be placed parallel to the shoreline of the NSR to 
allow water to be pumped out of the area on each side of the NSR that will be protected with 
riprap (Appendix D, TPFB-PD-S02A).  A floating silt curtain will be suspended within the NSR, on 
the outside edge of the Aqua Dam, prior to installation of the Aqua Dam.  If water is passing 
under the Aqua Dam it will be pumped through a screen to a well-vegetated area and allowed 
to flow back towards the NSR. The Aqua Dam and floating silt curtain will be removed prior to 
the start of ice formation on the NSR, because ice will damage these ESC measures beyond 
repair. 

The extent of riprap upstream and downstream of each abutment has been designed to 
provide slope stability and to prevent erosion in the area. The riprap apron will extend 
downslope to the riverbed and will be keyed into the river bed to a depth of 1 m (Appendix D, 
TPFB PD S02A).  

4.2 POTENTIAL ENVIRONMENTAL EFFECTS 

Instream activities associated with the Project can affect fish and fish habitat in the NSR in 
several ways: 

• Direct habitat alteration through channel modifications with temporary bridges, berm 
structures, and pier structures installed instream.  

• Fish entrapment in the isolated berm area. 
• Fish entrainment on water pumps.  
• Increases in suspended sediment levels during installation of the berms (footbridge pier 

pilings). 
• Stream flow disruption within the channel during construction. 
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Instream activities have the potential to affect fish habitat, including spawning, rearing, feeding, 
and overwintering areas. These activities also have the potential to result in unauthorized 
activities under the federal Fisheries Act known as “Serious Harm”. See section 1.2 Regulatory 
Context for more information. 

Isolation methods such as berms are used to isolate instream construction areas and prevent the 
transport of construction-related deleterious substances (sediments) downstream. Fish may 
become trapped within the isolated area and subject to high sediment levels or dewatering. 
Pumps used for dewatering isolated areas or maintaining downstream flows during construction 
activities have the potential to result in fish mortality if fish are unable to swim away from the 
intake and become entrained within the inlet of the pipe or hose (DFO 1995).  

An increase in suspended sediment in the NSR due to erosion and sediment release from the 
Project area can directly or indirectly effect fish populations. Fine sediments have a long-term 
effect on fish habitat when they settle out on the substrate filling in interstitial spaces and 
smothering spawning beds (Grant et al. 1986). The infill of the channel bed reduces the capacity 
of the waterway to accept greater flows, thus increasing susceptibility to flooding. High gradient 
streams are less susceptible to sedimentation because of their high capacity to flush introduced 
sediment. Fine sediments can increase fish mortality by causing inflammation of the gill 
membranes or by adhering to mucous on the gill and providing a substrate for bacterial gill 
infections (Lynch et al. 1977).  

Sedimentation and turbidity can indirectly affect fish by reducing primary productivity, 
destroying the habitat of fish food organisms, increasing the drift rate of benthic organisms 
(Lynch et al. 1977), and reducing the abundance of benthic organisms (Culp and Davies 1983).  

Stream flow disruption can impede the ability of fish to move or migrate within the channel to 
feed, escape predation, reproduce, or to reach suitable habitat for sustaining survival. Addition 
of anthropogenic barriers to fish movement adversely effects fish populations by restricting 
habitat availability.  
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4.3 RECOMMENDED MITIGATION  

The mitigation measures for potential effects associated with footbridge construction will include 
the reclamation of disturbed areas along the river valley, armouring of upstream and 
downstream sections of banks with rip rap, and the implementation of temporary erosion and 
sediment control (ESC) measures. During construction, the appropriate ESC measures will be 
used to isolate the construction area and prevent deleterious substances from entering the main 
channel of the NSR. ESC measures may include the use of silt fencing, straw wattles, and erosion 
control blankets. The type and exact location of temporary ESC measures will depend on site 
conditions at the time of construction.   

To minimize potential effects to fish and fish habitat, the following mitigation measures are 
recommended: 

• The contractor is required to develop an Environmental Construction Operations (ECO) plan, 
which will be required by the Proponent to include items for all in-stream work and 
monitoring during construction and comply with Federal, Provincial and Municipal legal and 
regulatory requirements. The ECO plan should include a spill contingency plan and the 
construction crew’s review of the document. 

• Machinery will be operated from in a manner that minimizes disturbance to the banks. It 
should arrive clean and be maintained and free from leaks. 

• As per the requirements of ESRD (ESRD 2013c) and the Water Act, in order to reduce the 
potential of the spread of Whirling Disease in fish, all equipment and machinery that has 
been used in other provinces in Canada and the United States, shall be washed clean of all 
mud and dirt before being used in any activities in or near streams in Alberta. All machinery 
required to perform this work shall be serviced and maintained within a designated 
staging/laydown area at least 100 m away from the stream bank, to prevent the leaking of 
fuels, lubricants, and hydraulic fluids. All maintenance work and refueling shall be performed 
within the staging/laydown area.  Every precaution will be taken to avoid/contain spills 
during maintenance and refueling of this equipment. 

• Due to the on-site presence of fuels, lubricants and hydraulic fluids, the Contractor shall be 
required to have a spill containment kit on site at all times. 

• The contractor will maintain a copy of all regulatory permits and approvals on site at all 
times.  

• Effective sediment or erosion control measures should be installed before starting work in 
order to prevent the transport of sediment into the NSR. Sediment control measures should 
be inspected and repaired regularly. Sediment and erosion control measures should be 
maintained until complete re-vegetation of disturbed areas is achieved. 

• All erosion protection materials used shall be clean. Disposal of any material other than those 
specified for placement within the river will be strictly prohibited. Appropriate precautions will 
be taken to ensure that deleterious substances do not enter the watercourse. 
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• Placement of Class 2 rock riprap will temporarily affect habitat upstream and downstream of 
each river bank. However, these areas are eroding and slumping on the right downstream 
bank. Armoring will help to prevent further bank erosion and provide boulder cover for fish 
species. Therefore, minimal habitat loss is anticipated with the Class 2 riprap placement.  

• All riprap should be clean and free of fines (silt) or washed prior to installation. 
• Due to the potential for sediment release into the NSR, water quality (i.e., turbidity) should be 

monitored by a QAES during instream works. The QAES may provide recommendations for 
isolation and guideline values for increases in turbidity according to CCME guidelines.  

• The Canadian Council of Ministers of the Environment (CCME) suggest that total suspended 
solid (TSS) increases should not exceed 10 mg/L when background suspended solids levels 
are <100 mg/L (CCME 2011). TSS can be monitored during construction throughout the year 
as part of a sediment release monitoring plan. Appropriate contingency measures for the 
release of sediment would be outlined in the monitoring plan.   

• Cast-in-place concrete has the potential to leach toxins if exposed to water prior to curing.  
Cast-in-place concrete should be allowed to cure for at least 48 hours before contact with 
fish-bearing waters. Berm maintenance is critical to diverting flow and creating a dry work 
site. In addition, a tarp should be erected to cover the concrete in the event that significant 
precipitation occurs.  

• Water pumps used for dewatering must be fitted with intake screens in order to protect fish 
from being taken into pumps and harmed (DFO 1995). The pumps will be screened with a 
minimum mesh opening of 2.54 mm and run at velocities that prevent the entrainment of 
fish.  

• During the dewatered phase, water will be pumped to an off-stream area where sediment 
will settle out before it returns to the River. Water will be directed in a manner to dissipate the 
energy and prevent erosion at the outlet. This process will be monitored by a QAES and fish 
rescue will be completed prior to pumping to return any trapped fish to an area of the river 
unaffected by the proposed construction works. 

• Minimal disruption to stream flow will occur as the footbridge pier construction will be 
confined to a small portion of the channel in two locations. This permits a significant portion 
of the river channel to remain unobstructed minimizing the potential for creating a velocity 
barrier to fish (Appendix D, TPFB PD S18A). 

• The NSR is identified under the CoP as a Class C water body with a restricted activity period 
(RAP) of September 16 to July 31 (AENV 2006). No instream construction should occur during 
this period to protect fish and fish habitat unless the appropriate mitigation measures are 
applied. Discussions are required with ESRD and DFO if the contractor requires instream works 
to occur inside the RAP 

• Mitigation techniques also include prior to and during construction, which is implemented 
into the bridge construction design includes construct of the temporary bridges to the 
isolation berms. This minimizes the footprint of the temporary berm structures thus reducing 
potential fish habitat effects.  
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4.4 OFFSETTING PLAN AND HABITAT ENHANCEMENT 

This Offsetting Plan considers changes to the habitat protection provisions of the Fisheries Act 
that took effect on November 25, 2013. The aim of these new provisions is to provide for the 
sustainability and ongoing productivity of commercial, recreational, and Aboriginal fisheries. In 
the case where serious harm to a fishery is unavoidable after the implementation of avoidance 
and mitigation measures, offsetting measures are required to counterbalance the harm.  

DFO has developed the Fisheries Productivity Investment Policy (DFO 2013b) to provide 
guidance to proponents for developing effective measures to offset serious harm to fish. The 
guidelines outline the proponent’s role in supporting and enhancing the sustainability and 
ongoing productivity of commercial, recreational, and Aboriginal fisheries and define the 
responsibility to protect the fishery and offset any residual harm that may result from a project. 

After the completion of the Terwillegar Park Footbridge, including the implementation of 
mitigation measures, there will potentially be harmful alterations to instream areas of the NSR as 
described in Section 5.1. The temporary affects total 5,639.1 m2 of fish habitat that will be 
temporarily altered by instream berm structures. The alterations will result in the temporary loss of 
fish habitat l for approximately one year. The structures will be removed after completion of the 
construction of the two pier structures.  

Bank stabilization will consist of rock riprap used for protection of the river bank upstream and 
downstream of the bridge abutments will result in temporary effects of 1,370.5 m2. 

The permanent effects total 88 m2 of fish habitat removed as a result of the construction of two 
instream bridge piers. To ensure that the offset measures match the potential loss in productive 
habitat, the habitat will be offset at a 2:1 ratio, resulting in the need to offset for 176 m2 of fish 
habitat. 

A number of offsetting measures are proposed to counterbalance the unavoidable alterations 
to fish habitat in the NSR. These measures will be discussed with DFO and ESRD and can include 
localized improvements to habitats with erosional issues located upstream and downstream 
from the bridge abutments.  

The placement of boulder clusters along the rock riprap in areas with fine substrate and 
homogenous habitat would provide habitat diversity and overall potentially improve habitat 
functionality. The rock could provide effective cover in the interstitial spaces, a beneficial 
substrate for aquatic invertebrates, algae growth, and velocity cover. However, placement of 
this rock may impede navigation.  

In addition, enhancing the natural river features in erosional habitats with root wad structures 
along the riprap could provide fish habitat in forms of cover and velocity refugia. This provides 
rearing and feeding habitat for species residing throughout the project area including habitat 
creation for northern pike. 
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Habitat enhancement in tributaries to the NSR is another offsetting technique that could be 
provided in Wedgewood Creek located upstream of the Fort Edmonton footbridge on the left 
downstream bank. This could provide an enhancement of spawning habitat in the mouth of the 
tributary or access to those habitats. As stated in the policy “In situations where offsets are 
realized away from the project site, a robust rationale is required and should be communicated 
to potentially affected parties (DFO 2013b)”. This will require additional applications and delay 
the project. Costs associated with this task will be elevated due to the location and access of 
construction equipment in the vicinity of Wedgewood Creek and may not be feasible with the 
schedule of construction activities for the Project. 

These measures will meet the four guiding principles identified in the Fisheries Productivity 
Investment Policy: 

• they balance the potential negative effects from the pier footings by creating habitat 
diversity in the area of at the crossings. Bridge access will improve the recreational fisheries 
along the easily accessible route,   

• they provide benefits that will last as long as the improvements remain, and will support 
generations of fish and users of the fishery and, 

• they provide effective reduction of footprints in designs phases before construction activities 
occur.  

Should discussion with DFO, ESRD and Transport Canada result in the choice of providing habitat 
offsets at an alternate location (i.e., in a tributary stream or other location on the NSR), it is 
understood that an addendum to this report or additional study may be required to meet the 
requirements of the City of Edmonton.
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5.0 Summary and Conclusions 

Based on a review of the available fish and fish habitat information and the preliminary 
footbridge design plans for the Project, minimal potential effects on fish and fish habitat have 
been identified. Loss of fish habitat will require formal applications to DFO and ESRD prior to 
commencing construction. The final design of the Project is deemed to result in a loss of habitat, 
and a fish habitat offsetting proposal is included as part of the application package to DFO and 
ESRD. Adopting the recommended mitigation measures to reduce fish entrainment and 
entrapment and suspended sediment inputs will minimize the effects of the Project on fish and 
fish habitat.  
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6.0 Closure 

This report provides an evaluation of selected environmental conditions associated with the 
Project area, and is based on the information obtained by and/or provided to Stantec at that 
time. There are no assurances regarding the accuracy and completeness of this information. All 
information received from the client or third parties in the preparation of this report has been 
assumed by Stantec to be correct. Stantec assumes no responsibility for any deficiency or 
inaccuracy in information received from others. 

Recommendations made within this report consist of Stantec’s professional opinion as of the 
time of the writing of this report, and are based solely on the scope of the work described in the 
report, the limited data available, and the results of the work. They are not a certification of the 
Project area’s environmental condition. This report should not be construed as legal advice. 

This report has been prepared for the exclusive use of the Client identified herein, and any use 
by any third party is prohibited. Stantec assumes no responsibility for losses, damages, liabilities or 
claims, howsoever arising, from third party used of this report. 

Since the purpose of this report was to identify site conditions that may pose an environmental 
risk to aquatic life, the identification of non-environmental risks to structure or people within the 
Project area is beyond the scope of this assessment. 
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Type Symbol

Single main channel, no permanent islands, side bars occasionally present, limited 
development of exposed mid-channel bars at low flow.
Two channels around single, permanent island, generally extensive side and mid-channel
bars often present at low flow
More than two channels and permanent islands, generally extensive side and mid-channel
bars at low flow.

A1 Largely stable and at repose; cobble/small boulder/gravel predominant; uniform shoreline
configuration; bank velocities low-moderate; instream/overhead cover limited to substrate
and turbidity

A2 Cobble/large boulder predominant; irregular shoreline due to cobble boulder outcrops 
producing BW habitats, bank velocity low (BW)/moderate; instream/overhead cover from
depth, substrate and turbidity

A3 Similar to A2 with more boulder/bedrock; very irregular shoreline; bank velocities 
moderate-high with low velocity BW/eddy pools providing instream cover; overhead 
cover from depth/turbidity

A4 Artificial riprap substrates consisting of angular boulder-sized fill; often associated with 
high velocity areas; shoreline usually regular; instream cover from substrate; overhead
cover from depth/turbulence 

C1 Banks formed by valley walls; cobble/boulder bedrock; stable at bank-water interface;
typically deep/high velocity water offshore; abundant cover from substrate/bank 
irregularities

C2 Steep, stable bedrock banks; regular shoreline; moderate-deep/moderate fastwater 
offshore; occasionally cover from bedrock fractures

C3 Banks formed by valley walls; primarily fines with some gravel/cobble at base; moderately 
eroded bank-water interface; moderate-high velocities; no instream cover

D1 Low relief, gently sloping bank; shallow/slow offshore; primarily fines; instream cover 
absent or consisting of shallow depressions or embedded cobble/boulder; generally
associated with bars

D2 Similar to D1 with gravel/cobble substrate; some areas of higher velocity producing riffles;
instream/overhead cover provided by substrate/turbulence; often associated with 
bars/shoals

D3 Similar to D2 with coarser substrates (cobble/boulder); boulder often imbedded; moderate-
high velocities offshore; instream cover abundant from substrate; overhead cover from
turbulence

E1 High, steep eroded banks with terraced profile; unstable; fines; moderate-high offshore 
velocity; deep immediately offshore; instream/overhead cover from submerged bank
materials/vegetation/depth

E2 Similar to E1 without a large amount of instream vegetation; offshore depths shallower
E3 High, steep eroding banks; loose till deposits (gravel/cobble/sand); moderate-high 

velocities and depths; instream cover limited to substrate roughness; overhead cover
provided by turbidity

E4 Steep, eroding/slumping highwall bank; primarily fines; moderate-high depths/velocities;
instream cover limited to occasional BW formed by bank irregularities; overhead cover
from depth/turbidity

E5 Low, steep banks, often terraced; fines; low velocity; shallow-moderate; no instream 
cover; overhead cover from turbidity

E6 Low slumping/eroding bank; substrate either cobble/gravel or silt with cobble/gravel 
patches; moderate depths; moderate-high velocities; instream cover from abundant debris
and boulders; overhead cover from depth/turbidity/overhanging vegetation

Description

Singular Island

Erosional

Channel Type

Bank Habitat Type

Multiple Island

Unobstructed 
Channel 

Armoured/ 
Stable

Canyon

Depositional

Large River Channel Unit and Habitat Classification (R.L. & L. 1992)

U

S

M



Type Symbol

Pools are deeper and wider than channel units immediately above or below it and are   
usually formed by the scouring or plunging action of water.  Sub-surface velocities are 
slow (water surface may be fast and turbulent depending on formative feature) and the 
substrate usually composed of fines or small gravel. 

TC Confluence area of tributary entering mainstem.  Classified at time of survey according to 
flow and wetted width at mouth.

TC1 Intermittent or ephemeral stream.
TC2 Flowing, width < 5 m.
TC3 Flowing, width 5 - 15 m.
TC4 Flowing, width 16 - 30 m.
TC5 Flowing, width 31 - 60 m.
TC6 Flowing, width > 60 m.
SH Shallow (< 1 m), submerged areas in mid-channel or associated with depositional areas 

around islands/side bars.
SHC Submerged area with coarse substrate.
SHF Submerged area with fine substrate.

Shallow pool habitat found along channel margins, caused by eddy scour (exhibits reverse 
BW flow direction) around a boulder, root wad or log obstruction.  Substrate is typically small 

(silt to small cobble) and the velocity slower than the main channel. 
Steps and pocket pools common, cobble/boulder substrate with some exposed boulders

RP at lower flows.  Considerable turbulence, some whitewater, fast velocity (> 0.5 m/s), 4-7%  
slope.
Discrete section of non-flowing water connected to a flowing channel only at its
downstream end; generally formed in a side channel or behind a peninsula.

Slough SL Non-flowing waterbody isolated from flowing waters except during flood events; oxbows.
Accumulation of woody debris; generally located on island tip, heads of side channels, 
stream meanders; provides excellent instream cover for fish.

Description
Channel Features

Pool

Backwater

Rapid

Tributary 
Confluence

Debris Pile DP

Large River Channel Unit and Habitat Classification (R.L. & L. 1992)

Snye SN

P

Shoal



Falls FL Highly turbulent whitewater caused by water free-falling over a vertical drop.
Falls formed from a full spanning flow obstruction, often bedrock.  Slope < 100%. 

Cascade CS Series of small falls or steps and pools; stepped longitudinal profile.  Substrate of 
bedrock or boulder accumulations.  Highly turbulent, high velocity, > 7% slope,  
mainly whitewater.

Rapid RP Steps and pocket pools common, cobble/boulder substrate with some exposed
boulders at lower flows.  Considerable turbulence, some whitewater, fast velocity 
(> 0.5 m/s), 4-7% slope.

Riffle RF Partially to totally submerged pebble to cobble substrate, causing moderate turbulence 
and ripples, little to no whitewater (some whitewater at points of constriction), moderate 
 velocity (0.2 to 0.5 m/s), usually < 0.5 m depth, 1 - 4% slope.

Run Runs are typically deep, slow to swift flowing sections (> 0.2 m/s), with a gravel to 
boulder  substrate.  Defined thalweg, moderate slope and with no surface turbulence.  
Run units are differentiated into three classes, based on depth.

1 R1 Deepest run (> 1 m), slow to fast water velocity, coarse substrate (cobble to boulder), 
high instream cover from substrate and depth.

2 R2 Moderate depth (0.6 - 1.0 m), slow to fast water velocity, coarse substrate (cobble to 
boulder), moderate instream cover from substrate and depth.

3 R3 Shallowest depth (0.3 - 0.6 m), slow to fast water velocity, coarse substrate (gravel to 
cobble), low instream cover.  

Glide GL Glides are shallow (< 0.3 m deep), wide, slow flowing (< 0.2 m/s), non-turbulent and lack a 
defined thalweg.  Substrate is usually silt/sand but may sometimes consist of gravel to 
small cobble.  Featureless with low instream cover.   

Sheet ST Shallow water reach that flows uniformly over smooth bedrock.  Non-turbulent.
Pool Pools are deeper and wider than channel units immediately above or below it and are   

usually formed by the scouring or plunging action of water.  Sub-surface velocities are 
slow (water surface may be fast and turbulent depending on formative feature) and the 
substrate usually composed of fines or small gravel. 

1 P1 High quality pool habitat based on depth and size.  High instream cover from instream 
features (i.e., logs/boulders) and depth (> 1.2 m deep), provides overwintering habitat.

2 P2 Shallower than P1 (0.6 - 1.2 m deep), moderate to high instream cover, not suitable for 
overwintering but provides juvenile and adult fish rearing habitat during open water.

3 P3 Shallow (< 0.6 m deep) and small, low instream cover.  Not suitable for overwintering or 
adult holding habitat but may provide rearing habitat for juvenile fish during open water.

Step Pool SP Series of pools separated by short riffles or cascades.  Generally found in high gradient, 
confined mountain streams dominated by boulder substrate.  The length of the turbulent
water cannot exceed the mean wetted width; otherwise, classify the pools and turbulent
water separately.

Dam Includes pools and impoundments formed behind complete or nearly complete channel 
blockage.  Four types of dams are beaver, debris, landslide or weir (man-made).  Dams 
tend to accumulate more sediment/organic debris than scour pools.

1-3 IP 1-3 Identify as class 1, 2 or 3 using pool criteria.
Backwater BW Shallow pool habitat found along channel margins, caused by eddy scour (exhibits 

reverse flow direction) around a boulder, root wad or log obstruction.  Substrate is 
typically small (silt to small cobble) and the velocity slower than the main channel. 

Syne SN Discrete section of non-flowing water connected to a flowing channel only at its
downstream end; generally formed in a side channel or behind a peninsula.

Boulder BG Substantial occurrence of large boulders providing significant instream cover; always in
Garden association with an overall channel unit such as a riffle (RF/BG) or run (e.g., R1/BG).

Channel Unit Classification for Small Rivers or Streams (adapted from R.L. & L.
1992, Overton et. al 1997, Armantrout 1998; Arend 1999)

Channel 
Unit Class Map 

Symbol Description
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Terwillegar Park Footbridge (TPFB)- Fish Habitat Assessment- Fishing Efforts 

Easting Northing

327027 5929548

327629 5928836

328211 5929074

328353 5930290 No fish caught, on right downstream bank

328223 5929533 No fish caught, on left downstream bank

328078 5928921 No fish caught, on right downstream bank

327847 5928980 No fish caught, on left downstream bank

326859 5929442 No fish caught, on right downstream bank

326482 5929933 No fish caught, on left downstream bank

327449 5929105

328300 5929718

328040 5928947

328379 5929833

327681 5928844

327907 5928942

328301 5929209

328260 5930002

327415 5928958

327415 5928963

328283 5929829

328282 5929827

328310 5929364

328324 5929431

328353 5930290 No fish caught, on right downstream bank

328223 5929533 No fish caught, on left downstream bank

328078 5928921

327847 5928980 No fish caught, on left downstream bank

326859 5929442

326482 5929933 No fish caught, on left downstream bank

*Gear Code:  EF - Boat Electrofisher    EB - Backpack Electrofisher    SN - Seine    MT - Minnow Trap    AN - Angling   

5929431

5 MT -- --

4 MT 2013/08/28 14:32:00

2013/08/28 14:49:00

327369

--
328349

328324

20

21

22

23

EB

AN

EB

AN

AN

19

--

5930347 29-Aug-13 29-Aug-13

13 EF

12 EF 328378 5929813 28-Aug-13 28-Aug-13

18 BS

14-Aug-13 14-Aug-13

16

--

5930287

AN -- -- 14-Aug-13 14-Aug-13

15 AN

328334

--

--

29-Aug-13 29-Aug-13

14 AN 328176

328222 5929673 28-Aug-13 28-Aug-13

--

10 EF

11 EF 328240

-- 2013/08/28 10:52:00 2013/08/28 14:46:00

--

-- -- 2013/08/28 11:01:00 2013/08/28 14:49:00
8 MT

7 MT

2013/08/28 10:32:00

EF

EF

EF

MT

MT

9 MT

1

3

4

5

6 MT

27-Aug-13

27-Aug-13

27-Aug-13
2013/08/28 14:32:00

2013/08/28 14:35:00

27-Aug-13

27-Aug-13

27-Aug-13

328252

-- --

28-Aug-13 28-Aug-13

28-Aug-13

28-Aug-13

2013/08/28 10:37:00 2013/08/28 14:43:00

28-Aug-13

5930402

--

--

5930244

--

--

--

328347

2013/08/29 10:51:00

2013/08/29 10:59:00

2013/08/29 11:04:00 Right downstream bank

2013/08/29 11:21:00

2013/08/29 11:26:00 Right downstream bank-- --

-- --

2013/08/28 14:35:00

2013/08/28 14:00:00

2013/08/28 14:43:00

2013/08/28 14:46:00

-- --

-- --6 MT

2013/08/29 11:58:00
8 MT

7 MT

9 MT -- --

327602

North Saskatchewan River

28-Aug-13 28-Aug-13

--

--
--

5929000

5929491

28-Aug-13

28-Aug-13

28-Aug-13

5929020

5929244

28-Aug-13 28-Aug-13

28-Aug-13 28-Aug-13

2013/08/28 14:00:00

2013/08/28 10:15:00

2013/08/28 10:22:00

Start Date / Time End Date / Time Comments/LocationEasting Northing

Watercourse: Fish Research License: Water Clarity:13-3645

Page: 1Truck/ boat

Clear

2

SAMPLE EVENTS

Event #

Project #: Date: 27-29 Aug-2013 Crew: SD, DM, RK Access: 1135-60353

17 BS -- -- 28-Aug-13 28-Aug-13

Gear*
UTM (Start) UTM (End)



Terwillegar Park Footbridge (TPFB)- Fish Habitat Assessment- Fishing Efforts 

Easting Northing

328353 5930290 No fish caught, on right downstream bank

328223 5929533 No fish caught, on left downstream bank

328078 5928921 No fish caught, on right downstream bank

327847 5928980 No fish caught, on left downstream bank

326859 5929442

326482 5929933 No fish caught, on left downstream bank

Anode Type

Booms

Booms

Booms

Booms

Booms

Booms

Booms

Pole

Pole

Angler Count Additional Comments

3

2

2

3

2

2

1

2

2

2

2

3

1

1145

345

643

22

0.5

1

0.5

1

0.5

2

2

2

2

1AN

AN

2

2

AN

20

AN

AN

AN

AN

AN

One anode array

One anode array

One anode array

One anode array

One anode array

50-500

50-500

50-500

50-500

50-500

EF

EF

EF

Event # Gear*

EF

EF

EF

EF

EB

Time Fished (hrs.) Number of Lines Angling method Electronic device

50-500

50-500

50-500

50-500

Lure

633 200 60 --

304 40 30 --

950

950

Spoon

1 2 Drifting (Boat) Depth Sounder

Crankbait

Spoon

Drifting (Boat)

Drifting (Boat)

Depth Sounder

Depth Sounder

Jigging (Boat)

Casting (Boat)

Still fishing (Boat)

Depth Sounder
Spoon

Spoon

Jig

Jig

Jig

Jig

Casting (Boat)

Depth Sounder

*Gear Code:  EF - Boat Electrofisher    EB - Backpack Electrofisher    SN - Seine    MT - Minnow Trap    AN - Angling   

9

14

15

19

16

21

16

23

EB

Drifting (Boat)

4.56

13

Volts 200

Depth Sounder

Depth Sounder

Depth Sounder
AN

3.5 3 Drifting (Boat) Depth Sounder
AN

780

75

1200

One anode array

One anode array

Drifting (Boat)

4-5

4-5

4-5

4-5

4-5

4-5

Depth Sounder

4-5

60

60

60

60

60

Volts 300

Jig

950

680

2013/08/29 11:21:00

ADDITIONAL ELECTROFISHING INFORMATION

214

1186

10

11

12

13

2013/08/29 15:12:002013/08/29 11:58:00

3

2

1 679

1222

60

60

9 MT -- --

Event #

2013/08/29 15:00:00

2013/08/29 10:59:00
MT --

Total Effort 
(seconds)

Distance Fished 
(m)

Current (amps)Frequency (Hz)
Range
(Low)

Additional CommentsGear*

Crew: SD, DM, RK Access: Project #: 1135-60353

2013/08/29 15:02:00

8 MT -- -- 2013/08/29 11:26:00 2013/08/29 15:07:00 Right downstream bank
7 MT -- --

2013/08/29 14:50:00

6 MT -- -- 2013/08/29 11:04:00

Event # Gear*
Northing

Watercourse:

Date: 27-29 Aug-2013

North Saskatchewan River Fish Research License: 13-3645

UTM (Start) UTM (End)
Start Date / Time

SAMPLE EVENTS

Comments/Location
Easting

Truck/ boat Page: 2

5 MT -- --

4

Water Clarity: Clear

-- 2013/08/29 10:51:00 2013/08/29 14:38:00

End Date / Time



Terwillegar Park Footbridge (TPFB)- Fish Habitat Assessment- Fish Capture Data 

Crew: Page: 1

WALL 491 1006 A -- LNDC 38 1 F --

EMSH 76 4 A 1 UNKN -- -- -- 5

BURB 75 3 YOY -- NRPK 405 -- A 1

TRPR 54 2 J -- WALL 489 1110 A 1

LNSC 128 25 J 1 WHSC 443 1105 A 10

TRPR 47 2 J -- NRPK 331 -- A --

TRPR 49 2 J -- WHSC 65 3 J --

LNDC 55 1 J -- YLPR 53 2 J --

LNDC 62 2 A -- LNSC 131 24 J --

LNDC 52 1 J -- SPSH 76 4 A --

UNKN -- -- -- 5 BURB 131 15 J 1

SLRD 569 2397 A -- LNDC 55 -- J --

WHSC 475 1300 A -- LNSC 135 30 J --

WALL 485 1243 A -- SPSH 66 3 A --

WHSC 355 734 A -- TRPR 65 3 A --

WHSC 316 401 A -- TRPR 53 2 A --

WALL 426 547 A -- WHSC 100 10 J --

BURB 175 34 J -- LNDC 59 2 J 10

SPSH 65 4 A -- LNSC 93 8 J --

BURB 150 18 J 3 TRPR 53 2 J --

TRPR 54 2 A -- WHSC 46 -- F --

TRPR 46 1 A -- LNDC 66 2 J --

SPSH 66 4 A -- SPSH 50 1 J --

TRPR 46 1 J -- WHSC 66 3 J --

SPSH 66 4 A -- SPSH 72 4 A --

TRPR 46 1 J -- SPSH 70 4 A --

LNDC 62 2 A -- LNDC 56 1 J --

SPSH 45 1 J -- TRPR 49 -- J --

WHSC 54 1 F -- UNKN -- -- -- 4

†Sex:   M - Male    F - Female    Unknown        ‡Life Stage:  A- Adult    J- Juvenile/ Immature   YOY- Young of the Year   F- Fry

35

34

33

32

59

55

56

46

47

48

49

50

2 3

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

31

42

41

40

39

38

57

58

52

53

54

U

U

U

U

U

U

U

U

U

1

2

3

4

5

16

17

U

U

U

U

U

18

19

11

12

13

14

15

2

2

2

2

2

2

2

2

6

7

8

9

10

20

21

22

23

24

25

2

2

1

2

2

2

2

1

1

1

1

1

1

1

1

1

1

--
BURB- burbot, EMSH- emerald Shiner,  GOLD- goldeye, LNDC – longnose dace,  LNSC- longnose sucker, MOON- mooneye, NRPK – northern pike, SHRD- shorthead redhorse, SLRD- silver redhorse, SPSH- spottail shiner, 
TRPR- trout-perch, UNKN- unknown, WHSC - white sucker, YLPR- yellow perch.

U3

3

3

3

3

2

2

2

26

27

28

29

U

U

U

3

3

3

51

U3

3

3Dorsal fin eroded

3

3

3

45

3

43

44

3

3

U

U

-- U

3

3

3

U

U

U

37

363

3

3 U

U

U

U --2

3

3

3

U

Species
Length 
(mm)

Weight (g) Sex

U U

U U

2

Project #: Watercourse: Date: 27-29 Aug, 2013 SD, DM, RK1135-60353 North Saskatchewan River

CATCH DATA CATCH DATA
Event 

#
Sample

#
Species

Length 
(mm)

Weight (g) Sex†
‡Life 
Stage

‡Life StageObserved Observed CommentsComments
Event 

#
Sample

#



Terwillegar Park Footbridge (TPFB)- Fish Habitat Assessment- Fish Capture Data 

Crew: Page: 2

TRPR 65 4 A -- UNKN -- -- -- 2

SPSH 80 6 A 20 NRPK -- -- -- 1

SPSH 71 3 A -- UNKN -- -- F 2

EMSH 75 3 A -- TRPR 51 1 A --

EMSH 84 5 A 5 LKCH 81 8 A --

LNSC 200 86 J -- LKCH 86 7 A --

TRPR 59 3 J -- WHSC 53 1 F --

LNSC 66 4 F -- YLPR 52 1 YOY --

SPSH 69 3 A -- SPSH 69 5 A --

TRPR 64 3 A -- YLPR 53 1 YOY --

TRPR 62 3 A -- YLPR 54 1 YOY --

TRPR 54 2 J -- YLPR 55 1 YOY --

TRPR 51 2 J -- YLPR 57 1 YOY --

LNDC 50 2 J -- WHSC 45 1 YOY --

TRPR 48 2 J -- YLPR 45 1 YOY --

NRPK -- -- -- 1 WALL 366 504 A --

UNKN -- -- -- 2 NRPK 530 805 A --

LNSC -- -- -- 1 NRPK 555 1169 A --

LNDC -- -- -- 2 GOLD 335 483 A -- Red eye/ fins

SHRD 405 922 A -- WALL 485 1051 A --

SHRD 351 548 A -- WALL 595 2256 A --

MOON 305 400 A -- GOLD 360 1000 A --

WHSC 408 947 A 3

MOON 275 298 A --

WHSC 442 1432 A --

WALL 441 727 A --

WHSC 465 1351 A --

WHSC 385 788 A --

WHSC 450 1235 A --

†Sex:   M - Male    F - Female    Unknown        ‡Life Stage:  A- Adult    J- Juvenile/ Immature   YOY- Young of the Year   F- Fry

87

BURB- burbot, EMSH- emerald Shiner,  GOLD- goldeye, LNDC – longnose dace,  LNSC- longnose sucker, MOON- mooneye, NRPK – northern pike, SHRD- shorthead redhorse, SLRD- silver redhorse, SPSH- spottail shiner, 
TRPR- trout-perch, UNKN- unknown, WHSC - white sucker, YLPR- yellow perch.

12 88 U
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U
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8

8
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10

10
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10
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10

10

10

10

10
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U

U

U

U

U

U

U U

U

9

16

109

110

U

-- U

U U

6

13

9

106

107

108

U

-- U

-- U

8

6

6

104

105

103

U

U U

U U8

U U

U U

U U99

100

101

102

U

U U

U U

U U

U --

U U

U U

‡Life Stage

U --

U --

Observed Observed

CATCH DATA CATCH DATA
Event 

#
Sample

#
Species

Length 
(mm)

Weight (g) Sex†
‡Life 
Stage

Comments
Event 

#
Sample

#
Species

Length 
(mm)

Weight (g) Sex†

10

Project #: Date: 27-29 Aug, 2013 SD, DM, RK1135-60353 Watercourse: North Saskatchewan River

Comments



Easting

Depth at LDB+25% 

Depth at LDB+50% 

Depth at LDB+75% 

Max. Depth (m)

Organics

Fines (<2mm)

Small Gravel (2-16mm)

Large Gravel (17-64mm)

Cobble (65-256mm)

Boulder (>256mm)

Bedrock

* Dissolved Oxygen probe malfunction

Page:

Project #: 1135-60353

Terwillegar Park Footbridge (TPFB)- Fish Habitat Assessment- Habitat and Transect Data 

Watercourse: North Saskatchewan River

Crew:

326863

GPS- Waypoint ID 74 97 118

CHANNEL MEASUREMENTS

TRANSECT T1 (↑850 m) T2 (Bridge) T3 (↓1100 m) T4 (↓1400 m)

29-Aug-13

Wetted Width (m) 220 200 215 185

Channel Width (m) 230 220 220 220

0.9 1.3

0.6 1.1 0.7 0.8
Depth 
Profile

0.9 1.7 0.8 0.8

1.0 1.3

Habitat Unit (instream) Run Run Run Run

1.9 1.9 1.5 1.7

20 20

30 20 40 50

INSTREAM SUBSTRATE

Co
m

p.
 (%

 o
f T

ra
ns

ec
t A

re
a) -- -- -- --

20 30

5 5

15 20 15 5

30 30 20 20

WATER QUALITY

Time (HH:MM)

Temp (°C)

--

--

Northing

D1 E1 D1 E1E4 D1 D1 D2Habitat Unit (*large river)

Bank Materials

stable unstable stable unstableBank Stability unstable stable

19.5

CHANNEL CHARACTERISTICS 

13:40

18.7

365

8.6

7.67

Sp.Cond (μS/cm)

pH

DO (mg/L)

Turbidity (NTU)

stable stable

RIVER BANKS
Embeddedness Low <25% Medium 25-50% Low <25% Low <25%

-- -- -- --

5 0

366

8.6

*

4.914.81

--

--

--

--

--

--

Bank (Left/ Right)

fines, small gravels fines, small gravels fines, small gravels fines, small gravels

Entrenched

Medium, Large permanent watercourse

L R L R L R L R

Regular meandering

Occasional

Side Bar

Coupled

Pattern

Islands

Bars

Coupling

* See Appendix A. for classification information

Date: 1

Date (DD:MMM:YY) 27-Aug-13 -- -- 27-Aug-13

SD, DM, RK

134
328353

59302725929445

327504

5928884
328406

5929934

Confinement

Stage

--

--

--

--

17:50



Appendix C 
Photographs 

  





- 1 - 

 
Photo 1. Transect 1 (850 m upstream) facing left downstream bank (east) (August 29, 2013).  

 

 
Photo 2. Facing upstream (west) to proposed bridge location (August 29, 2013).  



- 2 - 

 

 
Photo 3. Facing downstream (north) to riffle and singular island. Fort Edmonton Pedestrian 

Bridge downstream (August 29, 2013). 
 

 
Photo 4. Facing downstream to left bank (Northeast), D1 habitat (August 29, 2013). 



- 3 - 

 

 
Photo 6. Silver redhorse (Moxostoma anisurum) caught downstream of the proposed bridge 

location with boat electrofishing (August 29, 2013).  
 

 
Photo 5. Facing downstream from proposed bridge location to right downstream bank, E1 

habitat (August 29, 2013).  



- 4 - 

 
Photo 7. Mooneye (Hiodon tergisus) caught downstream of proposed bridge location with 

boat electrofishing (August 29, 2013).  
 

 
Photo 8. Juvenile yellow perch (Perca flavescens) caught upstream of the proposed bridge 

location with baited minnow traps (August 29, 2013). 



Appendix D 
Preliminary Footbridge Design Plans 
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APPENDIX H 
Historical Aerial Photographs  
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