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Executive Summary 

The City of Iqaluit retained Nunami Stantec Ltd. to complete fish habitat assessments along the 

Niaqunguk (Apex) River, develop a habitat suitability index for Artic char (Salvelinus alpinus), and conduct 

eDNA samples. The sampling was conducted in support of a monitoring program if supplementary water 

withdrawal for the Lake Geraldine Reservoir exceeds the allowable 10% instantaneous flow. A field 

survey was conducted between August 16 to August 20, 2022. Ten 100 m reaches were assessed four 

upstream of the temporary pumping location, the temporary pumping location, and five downstream of the 

temporary pumping location. 

At each sampled reach habitat features were measured and observed, water quality, and flow measures 

taken. Areas of river between sampling reaches were walked and habitat features observed and 

recorded. Fish habitat was rated at each reach by the field biologist for the life history requirements of 

spawning, rearing, fish passage and overwintering. 

A habitat suitability index (HSI) model for Arctic char was adapted from an existing model for Dolly Varden 

char (S. malma) and bull trout (S. confluentus) as there was insufficient data in the literature on habitat 

preferences of Arctic char. The HSI model was applied to the reach at the temporary pumping location 

(PP-01) and downstream assessed reaches as proposed monitoring locations as a comparison of field 

assessed habitat ratings. 

Water samples were collected at one site upstream of the temporary pumping location for the collection of 

eDNA to determine the potential for Arctic char upstream of the temporary pumping location. Analysis of 

the water samples indicated the potential presence of Arctic char at or above the sampling site. No other 

fish species were identified through the eDNA analysis.  
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Abbreviations 

City ............................................................................................................................................. City of Iqaluit 

DFO ................................................................................................................ Fisheries and Oceans Canada 

DNA. ............................................................................................................................. Deoxyribonucleic acid 

eDNA ................................................................................................................................ environmental DNA 

HSI .............................................................................................................................. habitat suitability index 

km ..................................................................................................................................................... kilometre 

m ............................................................................................................................................................ metre 

MAD ...........................................................................................................................Mean annual discharge 
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Glossary

Fish passage Features used by fish to migrate through a watercourse or waterbody 

to access different habitats to carry out additional life stages 

Adult foraging Areas used by adult fish for feeding 

Metabarcoding Used for the identification of species assemblages from DNA 

barcode genes 

Overwintering habitat Habitat used by fish during the winter, typically when watercourses 

and waterbodies are ice-covered 

Rearing habitat Habitat used by larval and juvenile fish for feeding and shelter 

Spawning habitat Habitat used by adult fish to carry out spawning activities 
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1 Introduction 

The City of Iqaluit (the City) sources its potable water from Lake Geraldine; however, in recent years, low 

water levels in the reservoir due to lower levels of precipitation than normal have required the City to 

divert water from other sources in order to supply the community. The City is permitted to divert water as 

a supplementary water supply from the Niaqunguk (Apex) River to Lake Geraldine when flows in the 

Apex River are above 30% mean annual discharge (MAD). During tHSI time, the City is permitted to 

divert water at a flow rate equal to or less than 10% of the instantaneous flow of the Apex River. The City 

has determined that increased diversion rates are required in order to continue to supply the community 

with potable water. 

On August 5, 2022, the City of Iqaluit submitted an application for emergency Authorization under the 

Fisheries Act (22-HCAA-02043) to Fisheries and Oceans Canada (DFO) to withdraw water from the Apex 

River above the allowable limit of 10% instantaneous flow and when conditions are above 30% of the 

mean annual discharge, as specified in the City’s water licence (3AM-IQA1626). The Fisheries Act 

Emergency Authorization was issued on August 12, 2022. A monitoring plan (Nunami Stantec 2022) was 

developed for water diversion from the Apex River and would be implemented if water is withdrawn over 

the 10% instantaneous flow level. This monitoring plan was submitted to DFO as part of the application 

for emergency Authorization. The initial fish and fish habitat assessment was completed in 2016 (Nunami 

Stantec 2017) and was submitted with the application for emergency Authorization; however, additional 

recent fish and fish habitat data is required to support ongoing regulatory reviews. 

Nunami Stantec Ltd. (Nunami) was retained by the City in July 2022 to develop a revised fish and fish 

habitat assessment that included: 

Characterization of pre-water diversion fish habitat conditions at proposed monitoring sites along

the Apex River

Develop a habitat suitability index (HSI) model for Arctic char

Evaluate potential for Arctic char presence above the temporary pumping location using

environmental DNA (eDNA)

1.1 Study Area 

The Apex River originates at an unnamed lake north of Iqaluit and flows through a tundra landscape into 

Koojesse Inlet. The Apex River is approximately 8 kilometres (km) in length. A two metre (m) waterfall at 

the mouth of the Apex River prevents fish from Koojesse Inlet from entering the river. The study area and 

sampling locations are presented in Figure 1.1. 
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2 Methods 

2.1 HSI Model

Habitat suitability indexes (HSI) are used as a tool used to objectively assess the range of environmental 

conditions that fully, marginally, or do not meet the life history requirements of a species (Wakeley 1988). 

The HSI provides a numeric measurement of the habitat variable between 0 (does not meet species 

requirements) and 1 (fully meets the species requirements) (de Kerckhove et al. 2008) (Table 2.1). 

Habitat suitability metrics (e.g., water velocity, substrate, and water depth) reflect units that are used in an 

overall HSI numerical index to describe the suitability of habitat to a specific life stage of Arctic char. The 

HSI provide environmental-variable suitability values ranging between 0 and 1, where a score of 1 is 

considered most suitable habitat and a score of 0 is considered least suitable habitat for Arctic char. 

The HSI model relies heavily on habitat preferences for Dolly Varden char (Salvelinus malma) and bull 

trout (S. confluentus) as they share similar habitat preferences as Arctic char and detailed habitat 

preference data is lacking on Arctic char in the literature.  

The HSI for each 100 m reach was calculated by adding the ranks for each parameter for a life history 

component modelled and dividing by the number of parameters for that life History component. For 

example for spawning potential, four habitat parameters (P) were used and therefore the HSI for 

spawning was calculated as P1 + P2 + P3 + P4 / 4 = HSI for spawning. 

Table 2.1 Habitat Ranking 

Assigned 
Rank

Habitat Suitability 
Rating Description 

1.00 Excellent Available habitat is highly suitable. No limitations to suitability are identified 
the life stage under consideration 

0.75 Above Average Available habitat has slight limitations for life stage under consideration.

0.50 Average Available habitat is capable of supporting life stage under consideration, but 
may not be most desirable habitat 

0.25 Below Average Moderate to severe limitations in habitat suitability are present for the life 
stage under consideration. 

0.00 Least suitable Habitat suitability is negligible or nonexistent. 

2.2 Fish Habitat 

The field survey was conducted between August 16 and August 20, 2022 by a qualified aquatic biologist. 

At each site (Table 2.2; Figure 1.1), fish habitat was assessed along 100 m reaches. Along each 100 m 

reach, five transects were established to collect fish habitat data; located at 0 m (i.e., reach ID location), 

and downstream at 25 m, 50 m, 75 m, and 100 m along each reach. At each transect the following data 

were collected: 

Date and time;
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general channel morphology;

channel width;

wetted width;

water depth at 0.25, 0.5 and 0.75 of wetted width

water velocity using a Hach FH950 flow meter;

water quality (e.g., oxygen, conductivity, and pH);

substrate composition (visually estimated);

bank description (i.e., height, slope, and stability);

functional cover type and abundance;

riparian vegetation composition;

global positioning system (GPS) recordings and photographs.

River stretches between sampling sites were walked by the aquatic biologist and habitat characteristics 

observed and recorded. No measurements were taken between sampled reaches. 

Habitat characteristics were incorporated into a physical habitat classification system that rates the quality 

of each macro-habitat type based on physical features (e.g., depth, cover, substrate) with respect to the 

life requirements of Arctic char (e.g., rearing, spawning, fish passage, overwintering) suspected to occur 

in the waterbody. Each life history requirement was rated as good, moderate, poor or none, based on the 

professional judgement of the fish biologist. In addition, the HSI model (Section 3.1) was also applied for 

the life requirements (spawning, rearing, foraging, and overwintering) of Arctic char for each assessed 

site. 

Table 2.2 Reach Locations (all locations are in UTM Zone 19 V) 

Location Number Easting Northing 

A-01 526548 7069946

A-02 526260 7069180 

AR-02 526625 7068410 

AR-03 526559 7068632 

AR-07 525871 7070396 

PP-01 525736 7070513 

US-01 525685 7072648

US-02 525666 7072105

US-03 525419 7071445

US-04 525371 7070950
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2.3 eDNA 

Five eDNA samples were collected from the US-01 Reach. Samples were collected off the left 

downstream bank to ensure the crew did not enter the water prior to sample collection to prevent 

contamination. Nitrile gloves were worn when handling sampling equipment and the filters. Each sample 

was filtered in-situ through a 5 µm pore-size Smith-Root self-preserving eDNA filter. Water was pulled 

through the filters using a drill-operated Masterflex L/S® Easy-Load® peristaltic pump. Two liters of water 

were filtered per sample. All samples were labelled, bagged and frozen until they were shipped to 

NatureMetrics for eDNA metabarcoding species analysis. A negative control filter was prepared by 

filtering two liters of distilled water. Detailed DNA analysis conducted by NatureMetrics is provided in 

Appendix A. 
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3 Results 

3.1 HSI

Tables 3.1 to 3.4 provides the HSI model adapted for Arctic char from a HSI model developed by AMEX 

(2012) for Dolly Varden char. 
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3.2 Fish Habitat

The following provides a summary of the fish habitat at the assessed reaches. Additional habitat details 

and pictures are provided in Appendix B. Water quality data for all the assessed reaches are provided in 

Table 3.5 and steam velocities in Table 3.6. 

Table 3.5 Water Quality Data by Reach 

Reach Water Clarity 

Water 
Temperature 

(°C) 

Dissolved 
Oxygen 
(mg/L) 

Dissolved 
Oxygen 

(%) 

Specific 
Conductivity 

(µs/cm) pH 

A-01 Clear 9.6 10.71 93.9 66.6 7.79

A-02 Clear 7.5 10.66 89.0 67.8 7.78

AR-02 Clear 8.6 10.38 89.0 68.0 7.64 

AR-03 Clear 8.7 10.46 89.9 68.0 7.32

AR-07 Clear 7.0 10.61 87.4 66.7 7.22 

PP-01 Clear 7.0 10.59 87.1 67.3 7.12 

US-01 Clear 7.8 10.65 89.5 63.1 7.07 

US-02 Clear 10.9 10.25 92.8 62.4 7.62 

US-03 Clear 8.5 10.45 89.4 66.1 7.11 

US-04 Clear 9.4 10.35 90.5 65.7 7.16 

Table 3.6 Stream Velocities by Reach 

Reach Minimum m/sec Maximum m/sec Average m/sec 

A-01 0.045 0.429 0.235 

A-02 0.003 0.373 0.124 

AR-02 0.005 0.487 0.202 

AR-03 ND ND ND 

AR-07 0.018 0.164 0.077

PP-01 ND ND ND 

US-01 0.018 0.234 0.101 

US-02 0.028 0.333 0.163 

US-03 0.002 0.248 0.097 

US-04 0.043 0.352 0.178 

Note: 

ND = No data collected 
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3.2.1 Downstream of AR-02 to Koojesse Inlet 

Downstream of AR-02 to the mouth of the Apex River at the Koojesse Inlet, habitat transitions from a riffle 

to a steeper series of cascades and rapids; however, these features are unlikely to limit fish passage. At 

the mouth of the Apex there is a 2 m waterfall which is a barrier for fish migrating up the Apex River from 

Koojesse Inlet. There are no deep pools along the assessed reach between AR-02 and the mouth of the 

Apex River to provide overwintering habitat. Spawning and rearing habitat is limited or absent. 

3.2.2 Reach AR-02 

Channel width and wetted width varied from 12.0 m to 33.6 m with the greatest width at the downstream 

end of the reach and narrowest 25 m downstream from the start of the reach. Maximum depths ranged 

from 0.49 m at the upstream end of the reach to 2.5 m at the middle of the reach and then decreased to 

over 1 m in the downstream portion of the reach. Stream gradient ranged from one to four percent with 

the highest gradient 25 m downstream of the beginning of the reach and then leveling off to one percent 

for the downstream segment of the reach. The upstream segment of the reach is a mixture of glide and 

riffle habitat with pools present in the downstream segment of the reach and extend into Swimming Lake. 

Cobble was the dominant substrate for upstream half of the reach and transitioned to an increased 

percentage of boulders in the lower half of the reach, with boulder being the dominant substrate at the 

downstream end of the reach. The remaining substrate was a mixture of sand and large gravel. The 

banks throughout the reach were stable. Grass was the dominant riparian vegetation and provided little to 

no overhead cover. Instream cover was provided by boulder and cobble substrate. 

Fish habitat was rated in the field as poor for spawning due to a lack of gravel but moderate for rearing 

due to the presence of boulders and cobble. There is overwintering potential at the lower end of the reach 

due to the presence of a pool. Fish passage was rated as good as no obstructions to migration were 

observed. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.7. 

Table 3.7 HSI Ratings for AR-02 

Physical Habitat 
Parameter 

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering

Dominant substrate 0.25 0.75 1.0 1.0 

Substrate size ND ND ND ND 

Depth range 0 0 0.75 1.0 

Instream cover - 0.25 1.0 1.0 

Gradient - 0.75 - - 

Water velocity (m/s) 0.25 0.5 0.5 - 

Stream morphology 0.5 0.75 1.0 1.0 

HSI Ranking 0.25 (below average) 0.50 (average) 0.85 (above average) 1.0 (excellent) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.3 Between Reach AR-02 and Reach AR-03

The habitat between reaches AR-02 and AR-03 varies between a series of runs and pools. There is 

potential for overwintering in a pool (X m deep) immediately downstream of AR-03 that has good instream 

cover afforded by boulders. There are no barriers to migration and sufficient depth to provide good fish 

passage. Some small patches of large gravels could provide potential spawning areas for Arctic char.  

3.2.4 Reach AR-03 

Channel width varied from 21.1 m to 44.6 m with the widest section was in the upper portions of the reach 

and then tapering to the lowest width at the end of the reach. Wetted width ranged from 37.6 m to 21.1 m. 

Maximum depth ranged from 0.37 m to 0.75 m with the shallowest water depth in the upper section of the 

reach and deepest at the lower end. Stream gradient ranged from one to 5 percent with the lowest 

gradient in the upper section of the reach and steepest gradient at the lower end of the reach. The reach 

was a mixture of riffle and glide habitat. Cobble was the dominant substrate at the upper end of the reach 

followed by boulders. At 25 m downstream large gravel was the dominant substrate followed by sand but 

then changing again at 50 m downstream where cobble and boulders were again the dominant substrate. 

The banks throughout the reach were stable. The dominant riparian vegetation was grass although there 

were areas on the downstream section which were devoid of vegetation. Marginal overhead cover was 

provided by undercut banks. Instream cover was provided boulders.  

Fish habitat was rated in the field as poor for most of the each but at the 25 m transect with the increased 

amounts of gravel spawning was rated as moderate. Overwintering potential was rated as low. Rearing 

habitat was rated as moderate while fish passage was rated as good. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.8. 

Table 3.8 HSI Ratings for AR-03 

Physical Habitat 
Parameter

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering

Dominant substrate 0.25 0.75 1.0 1.0

Substrate size ND ND ND ND 

Depth range 0 0 1.0 0.5 

Instream cover - 0.25 0.75 1.0 

Gradient - 0.75 - - 

Water velocity (m/s) ND ND ND - 

Stream morphology 0.75 0.75 0.75 0.25 

HSI Ranking 0.33 (below average) 0.5 (average) 0.88 (above average) 0.69 (average) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.5 Between Reach AR-03 and A-02

There is good overwintering habitat between reaches AR-03 and A-02 which includes Swimming Lake 

with deep pools and cover provided from boulders. Shallow stretches between pools provide potential 

spawning habitat. There are no barriers to fish passage in this area. Upstream of Swimming Lake habitat 

is mostly riffle with a cobble/boulder substrate.  

3.2.6 Reach A-02

Channel width varied from 18.4 m to 38.0 m with the narrowest section on the upstream portion of the 

reach and the widest at the center of the reach. Wetted width varied from 14.3 m to 27.7 m at the center 

of the reach. Maximum water depth varied from 0.38 m to 1.1 m at the center of the reach. Stream 

gradient was 4% at the upper section of the reach and then 3% for the remainder of the reach. Cobble 

was the dominant substrate throughout the reach followed by boulders, with smaller amounts of sand, 

large gravel and bedrock. Riffles was the dominant habitat type throughout the reach except for the 

center of the reach was primarily glide. Riverbanks were mainly stable for most of the reach except for the 

lower quarter of the reach where the banks were mostly unstable. Riparian vegetation was dominated by 

grasses except for the lower section which had no riparian vegetation. Instream cover was limited and 

provided predominantly by boulders.  

Fish habitat for was rated in the field as poor for spawning and overwintering but moderate to good for 

rearing and fish passage. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.9. 

Table 3.9 HSI Ratings for A-02 

Physical Habitat 
Parameter 

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering 

Dominant substrate 0.25 0.75 1 1.0 

Substrate size ND ND ND ND

Depth range 0 0 1 0.5

Instream cover - 0.75 0.75 1 

Gradient - 0.75 - - 

Water velocity (m/s) 0.5 0.75 0.5 - 

Stream morphology 0.5 0.75 1 0.25 

HSI Ranking 0.31 (below average) 0.63 (average) 0.85 (above average) 0.69 (average) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.7 Between Reach A-02 and A-01

Immediately upstream of reach A-02 stream habitat alternates between riffle and run. Multiple large pools, 

some with depths over 2m provide potential over wintering habitat for fish. Sections with cascades and 

chutes could pose as barriers to fish during different flow periods. Shallow riffle sections could potentially 

become a passage barrier during low flows. No gravel beds were identified for potential spawning areas.  

3.2.8 Reach A-01

Channel width varied from 35.0 m to 6.10 m with the narrowest section of the reach being 25 m 

downstream of the beginning of the reach and the widest being 75 m downstream of the start of the 

reach. Wetted width varied from 4.8 m to 29.0 m. Maximum water depth ranged from 0.25 m to an 

estimated 4.0 m in a pool located at the lower end of the reach. Stream gradient varied from 2% to 5 % 

throughout the reach. Substrate was dominated by cobble with lesser amounts of boulders, large and 

small gravel and sand. Dominant habitat is riffles followed by pools and glide. Stream banks were stable 

throughout the reach. Riparian vegetation was a mixture of grasses or no vegetation, providing no 

overhead cover. Instream cover available was estimated at 17% provided mainly by boulders.  

Fish habitat was rated as poor for spawning, moderate for overwintering due to some small pools, 

moderate to good for rearing and good for fish passage. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.10. 

Table 3.10 HSI Ratings for A-01 

Physical Habitat 
Parameter 

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering 

Dominant substrate 0.25 0.75 1 1 

Substrate size ND ND ND ND 

Depth range 0 0 0.5 0.5 

Instream cover - 0.25 1.0 1 

Gradient - 0.75 - - 

Water velocity (m/s) 1 0.5 0.5 - 

Stream morphology 1 0.75 1 1 

HSI Ranking 0.56 (average) 0.50 (average) 0.80 (above average) 0.88 (above average) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.9 Between Reach A-01 and AR-07

There are no barriers to fish passage between reaches A-01 and AR-07. About 170m downstream of 

AR-07 there is a pool with depths over 1m which can provide overwintering habitat. Most of the section of 

the stream is composed of riffles and runs. There are some small patches of gravel providing potential 

spawning sites. Substrate is predominantly cobble and boulder between the two reaches. The section of 

stream immediately upstream of A-01 has good cover provided from large boulders.  

3.2.10 Reach AR-07 

Channel width varied from 47.0 m to 61.8 m with the widest section being at the upstream start of the 

reach. Wetted width varied from 55.1 m to 47.0 m. maximum water depth along the length of the reach 

was fairly consistent, ranging from 0.61 m to 0.79 m. Stream gradient ranged from 1% at the upper 

section of the reach increasing to 3% 25 m downstream and then 4% the remainder of the reach. The 

reach consisted entirely of riffle habitat. Substrate through the reach consisted of boulder and cobble with 

cobble being the most dominant substrate at the upper end of the reach and boulders being the most 

dominant for the remainder of the reach. The stream banks were all stable except the left bank at the 

downstream end of the reach which was moderately stable. Riparian vegetation consisted of grass and 

provided no overhead cover. Instream cover was limited and provided by the boulder substrate. 

Fish habitat for spawning and overwintering was rated as none. Rearing habitat was rated as moderate 

for both rearing and fish passage. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.11. 

Table 3.11 HSI Ratings for AR-07 

Physical Habitat 
Parameter 

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering 

Dominant substrate 0.25 0.75 1 1 

Substrate size ND ND ND ND

Depth range 0.5 0.75 1 0.5

Instream cover - 0.25 0.75 1 

Gradient - 0.75 - - 

Water velocity (m/s) 1 0.75 0.75 - 

Stream morphology 0.75 0.75 0.75 0.25 

HSI Ranking 0.63 (average) 0.67 (average) 0.85 (above average) 0.69 (average) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.11 Between Reach AR-07 and PP-01 

The 80m section between reaches AR-07 and PP-01 is a large pool with depths over 2 m. Overwintering 

habitat is very good with boulders providing good cover in the area. The bottom of the pool is mostly sand 

substrate with some cobble, large gravel, and boulders. There are no barriers to fish passage. There are 

no potential spawning areas in this area.  

3.2.12 Reach PP-01 

Channel width varied from 35.0 m, at 25 m downstream of the upper start of the reach to 52.0 m at the 

downstream end of the reach. Wetted width varied from 34.0 m to 50.0 m. Maximum depth ranged from 

0.74 m to 1.78 m. Stream gradient was 3% at the upper end of the reach with the gradient being 1% for 

the remainder of the reach. Riffles is the dominant habitat type at the upstream end of the reach with the 

dominant habitat type being pool habitat from 25 m downstream and continuing throughout the rest of the 

reach. Substrate varied considerably from the upstream end of the reach to the downstream end with 

substrate at the upper end of the reach dominated by boulders (80%). At 25 m downstream large gravel 

was the dominant substrate type at 60% with a mixture of organics, small gravel, and boulders. At 50 m 

downstream substrate consisted mainly of cobble and boulders at 40% each, followed by sand and large 

gravel. At 75 m and 100 m downstream sand becomes the dominant substrate followed by large gravel, 

cobble and boulders. Stream banks throughout the reach were stable. Instream cover is provided 

primarily by depth of water and boulders where present. Riparian vegetation consisted of grasses and 

provided no overhead cover.  

Fish habitat for spawning was rated as poor but good for overwintering, rearing and fish passage. 

Habitat ratings using the HSI from Section 3.1 is presented in Table 3.12. 

Table 3.12 HSI Ratings for PP-01 

Physical Habitat 
Parameter

Spawning/Egg 
Incubation Juvenile Rearing Adult Foraging Overwintering

Dominant substrate 0.5 0.25 1 1 

Substrate size ND ND ND ND

Depth range 0 0 0.5 0.5 

Instream cover - 0.25 1 1 

Gradient - 0.75 - - 

Water velocity (m/s) ND ND ND - 

Stream morphology 0.5 0.5 1 0.75 

HSI Ranking 0.33 (below 
average) 

0.35 (below 
average) 

0.88 (above 
average) 

0.81 (above 
average) 

Notes: 

ND = No field data for Apex River 

= Not used in HSI calculation 
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3.2.13 Between Reach PP-01 and US-04 

The habitat between reaches PP-01 and US-04 is composed mostly of a riffle with boulder substrate. 

There are some small glide sections with large and small gravels that provide spawning potential. There 

are no barriers to fish passage and no deeper pools to provide overwintering habitat.  

3.2.14 Reach US-04

Channel width and wetted width varied from 10 m to 25.8 m with the narrowest section of the reach at the 

downstream end of the reach and the widest section 25 m downstream of the beginning of the reach. 

Maximum depth ranged from 0.44 m to 0.73 m. Stream gradient ranged from 1% to 2%. Habitat type was 

predominantly riffle with an area of flat water 25m downstream of the beginning of the reach. Cobble was 

the dominant substrate throughout the reach with varying amounts of sand large gravel and boulders. 

Stream banks were stable throughout the reach. Instream cover was limited and mainly provided by 

boulders and water depth. Riparian vegetation consisted of grasses and there was no overhead cover, 

Fish habitat was rated as poor for spawning and overwintering, poor to moderate for rearing and good for 

fish passage. 

3.2.15 Between Reach US-04 and US-03 

Between reaches US-04 and US-03 there are several cascades and falls creating potential multiple 

barriers to fish passage. At the bottom of some of these sections there are deeper pools that provide 

potential overwintering habitat if fish can access them. No areas with potential spawning gravels were 

identified. 

3.2.16 Reach US-03 

Channel width and wetted width varied from 58.0 m at the start of the reach to 7.6 m at the end of the 

reach. Maximum depth varied from 1.3 m at the beginning of the reach and quicky becoming shallower 

with the minimum of depth 0.08 m 25 m downstream from the beginning of the reach and then gradually 

increasing in depth to 0.29 m at the end of the reach. Stream gradient was 1% on the upper sections of 

the reach and increases to 4% at the end of the reach. A pool was present at the beginning of the reach 

becoming glide habitat followed by riffles for the remainder of the reach. Boulders followed by sand was 

the dominant habitat at the beginning of the reach while cobble was dominant or co-dominant throughout 

the remainder of the reach. Smaller amounts of sand, large gravel and boulders were present throughout 

the reach. Stream banks were stable throughout the reach. Instream cover was provided by depth at the 

pool location and boulders throughout the reach. Riparian vegetation consisted of grasses and there was 

no overhead cover. 

Fish habitat was rated as poor to moderate for spawning, overwintering, and rearing and good for fish 

passage. 
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3.2.17 Between Reach US-03 and US-02 

Habitat immediately upstream of US-03 is a large pool with depths greater than 2m providing good 

overwintering habitat. Upstream of those pools the stream becomes a very braided section of riffles with 

cobble and boulder substrate. Upstream of the riffles is a series of cascades and waterfalls that are likely 

barriers to fish passage. Just downstream of US-02 is a large pool with depths over 1m providing 

potential overwintering habitat. The pool tail out has some sections of large and small gravels suitable for 

spawning.  

3.2.18 Reach US-02

Channel width and wetted width varied from 9.10 m to 18.2 m with the narrowest sections of the reach 

being at the end and beginning of the reach and the widest section at the center of the reach. Maximum 

depth ranged from 0.30 m to 0.75 m with the deepest depth at the beginning of the reach and shallowest 

depth at 75 m downstream of the beginning of the reach. Stream gradient was 3% for most of the reach 

except at the end of the reach where is was 5%. The dominant habitat was riffles with varying sections of 

run, glide and pool habitat. Cobble was the dominant substrate throughout most of the reach except at 

25 m downstream of the beginning of the reach where the dominant substrate was sand likely due to a 

pool at this location. The remaining substrate was a mixture of large gravel and boulders. Stream banks 

were stable throughout the reach. Instream cover was limited and provided by boulders in this reach. 

Riparian vegetation consisted of grasses and there was no overhead cover.  

Fish habitat for spawning, rearing, and overwintering was rated as poor while fish passage was rated as 

good.  

3.2.19 Between Reach US-02 and US-01 

Between reaches US-02 and US-01 there are multiple pools with depths over 2m providing good 

overwintering habitat. On the pool edges and tail outs there are some gravel patches providing potential 

spawning areas. There are a series of cascades with step pools that are likely not tall enough to be a 

barrier to fish passage. Although at the top of this series of cascades and pools is a bedrock chute with 

water velocities up to 1.9 m/s which may act as a velocity barrier.  

3.2.20 Reach US-01 

Channel width was the narrowest at the upstream start of the reach and increased a maximum of 32.5 m 

at the downstream end of the reach. Wetted width varied similarly ranging from 5.8 m to 23.6 m. 

Maximum depth ranged from 0.96 m at the upstream start of the reach to 0.26 m at the downstream end 

of the reach. Stream gradient ranged from 3% to 5% with the dominant habitat throughout the reach 

being riffles. Boulders was the dominant substrate throughout the reach ranging from 60% to 80% of the 

substrate. Cobble was the next dominant substrate type ranging from 15% to 20% throughout the reach. 

Large gravel and sand were also present within the reach. The stream banks were stable throughout the 

reach. Instream cover was provided through the boulder substrate. Riparian vegetation was grass. There 

was minimal overhead cover (approximately 5%) provided by some undercut banks.  
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Fish habitat for spawning was rated as poor. Overwintering and rearing habitat were both rated as poor to 

moderate while fish passage was rated as good.  

3.2.21 Comparison of HSI atings and ield atings by iologist 

A comparison of HSI ratings and field ratings by a qualified aquatic biologist is presented in Table 3.13 for 

the temporary pumping location (PP-01) and downstream reaches only as these reaches may be used for 

future monitoring purposes during periods of water diversion. Care must be used in interpreting results 

from the HSI model as it relies heavily on habitat features of Dolly Varden char and bull trout with only 

limited information for Arctic char. The model also may also not reflect preferred habitat features of 

smaller resident Arctic char as compared to larger anadromous Arctic char and Dolly Varden char or the 

larger bull trout. Much of the reported data used in the model also was for rivers in more southerly 

locations and may not be fully applicable to rivers in an Arctic tundra environment like the Apex River. 

Examples of these differences include the reference of root wads and woody debris in the rating criteria 

for instream cover in the HSI model while there are no root wads or woody debris in the Apex River due 

to the absence of trees and shrubs along the length of the river. Also, water depths used in the HSI model 

were lower (< 1.0m) to achieve a higher rating for overwintering than what was used in the field assessed 

ratings (> 1.0 m). In addition, there are gaps in the HSI model where data is not available thus making it 

difficult to determine the appropriate rating for those habitat features. 

Differences in habitat ratings between the HSI model and field assessed ratings by the aquatic biologist 

mainly occur for the life history parameters of spawning and egg incubation, and overwintering although 

these differences were not large. Ratings of both approaches for rearing mainly similar for all reaches.  
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3.3 eDNA

Two of the five samples collected at US-01 detected eDNA from Arctic char which was 100% identical to 

the global reference database. No other species were detected. Metabarcoding was not successful for 

the remaining three eDNA samples. No eDNA was detected in the negative control filter. The detection of 

Arctic char DNA upstream of the pumping location indicated that Arctic char are present upstream of this 

location at the time of the assessment. 
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4 Summary 

The Apex River is approximately eight km in length beginning at an unnamed lake to the north of the City 

of Iqaluit and flowing into Koojesse Inlet (Figure 1.1). The Apex River has a resident population of Arctic 

char based on a previous study (Nunami Stantec 2017). No other fish species are known to occur in the 

river. A waterfall at the mouth of the Apex River prevents fish from moving into the river from Koojesse 

Inlet. 

A fish habitat assessment study was conducted in support of a monitoring program if supplementary 

water withdrawal for the Lake Geraldine Reservoir exceeds the allowable 10% instantaneous flow. A field 

survey was conducted between August 16 to August 20, 2022. Ten 100 m reaches were assessed four 

upstream of the temporary pumping location (PP-01), and five downstream of the temporary pumping 

location. 

A HSI model was developed for Arctic char adapted from a HSI model for Dolly Varden char, developed 

by AMEX (2012). The HSI model for Arctic char relies heavily on data preferences for Dolly Varden char 

and bull trout due to the limited detailed habitat preferences of Arctic char available in the literature. There 

are limitations to the validity of the model as it is not specific to the Apex River, utilizes other species 

habitat preferences and the use of information from other geographic regions. Although there was a 

general agreement on rankings HSI model rankings were compared with field assessment rankings by an 

aquatic biologist, there were also some larger discrepancies especially in the ratings of overwintering 

habitat where the HSI model used lower favourable water depth for overwintering of fish based on 

requirements in more southerly geographic locations, which do not necessarily reflect requirements at the 

Apex River. 

Water samples were collected at one site upstream of the temporary pumping location for the collection of 

eDNA to determine the potential for Arctic char upstream of the temporary pumping location. Analysis of 

the water samples indicated the potential presence of Arctic char at or above the sampling site. No other 

fish species were identified through the eDNA analysis.  
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Survey Date:
Watercourse Class:

Restricted Activity Period:

6 0
DC UC
BL
-

Left Right Left Right Left Right Left Right Left Right
0.23 0.25 0.37 0.20 0.19 0.43 0.28 0.25 0.53 0.25
80 80 70 80 60 70 80 80 80 80
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F F F F F F F F F F
O O O O O O O O O BL
G G G G N G G G G G

G N

Volts

Overhead Cover (%):Instream Cover (%):1007550250Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: None None Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing downstream at T3 Photo 2: Facing upstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Poor
Subdom. Bank Material Overwintering: None None Good

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None Moderate

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 68.0 Coupling: PC

Bank Measurements pH: 7.64 Confinement: FC

Embeddedness L L L L L
Dissolved Oxygen (mg/L): 10.38 Bars: SP
Water Temperature (oC): 8.6 Islands: N

Water Quality Data Channel Characteristics
Cobble 60 80 65 40 20
Large Gravel 10 5 10 10 5

Time of Day (HH:MM): 07:26 Pattern: SI

P2

Small Gravel 0 0 0 0 0
Sand 20 10 15 10 5

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 10 5 10 40 70

0

Dominant Habitat Unit GL RF GL
Gradient (%) 2 4 1 1

P1

1.08

2.10 0.49 0.55

Depth at LDB + 75% (m) 0.07 0.15 0.35 0.53 0.15
Depth at LDB + 50% (m) 0.12 0.14 0.65 0.86 Habitat Distribution Substrate Composition

Wetted Width (m) 16.3  12.0  26.9  18.6  33.6  Subdom. Instream Cover: Subdom. Overhead Cover:
Depth at LDB + 25% (m) 0.24 0.05

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site AR-02: Apex River
Nunami Stantec Limited - Apex River Study 2022

Dom. Instream Cover: Dom. Overhead Cover:

UTM Location: 19V 526625 7068410 August 17, 2022
Legal Location:

Maximum Depth (m) Dom. Aquatic Veg. Type:

Channel Width (m) 17.6  12.0  27 18.6  33.6  

0.05

1
Max. Depth (m) 0.49 0.87 2.5  1.14

Water Quality Data

RF
27%

P1
15%

P2
30%

GL
28%

F 11%

LG 7%

C 56%

BL
26%

BR 0%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

11 0
BL UC
- -
- -

Left Right Left Right Left Right Left Right Left Right
0.16 0.16 0.28 0.10 0.20 0.19 0.37 0.37 0.21 0.48
80 70 80 30 90 90 70 90 80 90
S S S S S S S S S S
F F F F F F BL F BD F
O O O O O O F O BL O
G G G G G N G G N G

N N G

Volts

Overhead Cover (%):Instream Cover (%):1007550250Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: None None Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Poor-moderate
Subdom. Bank Material Overwintering: None None Poor

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None Moderate

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 68.0 Coupling: PC

Bank Measurements pH: 7.32 Confinement: OC

Embeddedness L L L L L
Dissolved Oxygen (mg/L): 10.46 Bars: SP
Water Temperature (oC): 8.7 Islands: N

Water Quality Data Channel Characteristics
Cobble 60 10 75 45 65
Large Gravel 10 60 5 5 10

Time of Day (HH:MM): 12:07 Pattern: IR

RF

Small Gravel 0 10 0 0 0
Sand 10 20 5 5 5

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 20 0 15 45 20

0

Dominant Habitat Unit RF GL GL
Gradient (%) 1 2 2 3

RF

0.75

0.37 0.30 0.27

Depth at LDB + 75% (m) 0.16 0.08 0.38 0.16 0.11
Depth at LDB + 50% (m) 0.19 0.35 0.43 0.21 Habitat Distribution Substrate Composition

Wetted Width (m) 37.6  37.5  24.3  21.4  21.1  Subdom. Instream Cover: Subdom. Overhead Cover:
Depth at LDB + 25% (m) 0.21 0.10

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site AR-03: Apex River
Nunami Stantec Limited - Apex River Study 2022

Dom. Instream Cover: Dom. Overhead Cover:

UTM Location: 19V 526559 7068632 August 17, 2022
Legal Location:

Maximum Depth (m) Dom. Aquatic Veg. Type:

Channel Width (m) 37.6  44.6  32 27.1  21.1  

0.10

5
Max. Depth (m) 0.37 0.63 0.63 0.58

Water Quality Data

RF
59%

R3 1%
P2 2%

P3 0%

GL
37%

F 10% SG 0%
LG 9%

C 58%

BL
23%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

2 1
BL UC
- -
- -

Left Right Left Right Left Right Left Right Left Right
0.31 0.10 0.32 0.30 0.34 0.17 0.38 0.30 0.40 0.35
70 30 80 70 90 60 90 70 45 30
S S S S MS S US S US US
F BL F BL F F F F F F
O F O F O BD O BD C BD
G G G G G G G G N N
N N N N N N N N G G

Volts

Channel Width (m) 18.4  32.0  38 26.0  30.0  

0.00

3
Max. Depth (m) 0.71 0.38 1.1  0.69

Dom. Instream Cover: Dom. Overhead Cover:

UTM Location: 19 V 526260 7069180 August 16, 2022
Legal Location:

Maximum Depth (m) Dom. Aquatic Veg. Type:

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site A-02: Apex River
Nunami Stantec Limited - Apex River Study 2022

Habitat Distribution Substrate Composition

Wetted Width (m) 14.3  21.0  27.7  20.0  21.0  Subdom. Instream Cover: Subdom. Overhead Cover:
Depth at LDB + 25% (m) 0.24 0.36

0.77

0.79 0.31 0.33

Depth at LDB + 75% (m) 0.40 0.18 0.11 0.19 0.37
Depth at LDB + 50% (m) 0.37 0.21 0.32 0.00

Dominant Habitat Unit RF RF GL
Gradient (%) 4 3 3 3

RF

Bedrock 0 5 5 0
Boulder 25 30 20 20 40

10

RF

Small Gravel 0 0 0 0 0
Sand 5 5 20 10 5

Stream Bed
Organics 0 0 0 0 0

Water Quality Data Channel Characteristics
Cobble 60 40 30 60 40
Large Gravel 10 5 15 10 5

Time of Day (HH:MM): 08:03 Pattern: ST

Dissolved Oxygen (mg/L): 10.66 Bars: SP
Water Temperature (oC): 7.5 Islands: O

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 67.8 Coupling: PC

Bank Measurements pH: 7.78 Confinement: FC

Embeddedness L L L L L

Poor
Subdom. Bank Material Overwintering: None None Poor

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None Moderate-Good
Subdom. Riparian Veg. Passage: None None Moderate-Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

General Comments

Overhead Cover (%):Instream Cover (%):1007550250Transect # (Location)

Water Quality Data

RF
63%

R3
12%

P2 2%
P3 2%

FL 5%

GL
15% F 15%

SG 0%
LG

10%

C 53%

BL
21%

BR 1%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

17 -
BL -
DC -
- -

Left Right Left Right Left Right Left Right Left Right
0.38 0.09 0.72 0.72 0.14 0.18 0.13 0.23 0.32 0.41
80 15 90 45 20 45 20 70 70 70
S S S S S S S S S S
F F BL C C F F F F F

BL BL C BL F O SG BL BL BL
G N N N N G N G G G

G G G N

Volts

Overhead Cover (%):Instream Cover (%):1007550250Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: None None Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Poor
Subdom. Bank Material Overwintering: None None Moderate

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None Moderate-Good

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 66.6 Coupling: DC

Bank Measurements pH: 7.79 Confinement: OC

Embeddedness L N L L L
Dissolved Oxygen (mg/L): 10.71 Bars: SP
Water Temperature (oC): 9.6 Islands: I

Water Quality Data Channel Characteristics
Cobble 20 90 50 20 5
Large Gravel 10 5 0 30 5

Time of Day (HH:MM): 12:17 Pattern: IR

RF

Small Gravel 10 0 0 5 0
Sand 30 0 30 20 10

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 30 5 20 25 80

0

Dominant Habitat Unit P3 RF P1
Gradient (%) 2 5 3 3

RF

4.00

0.60 0.14 0.48

Depth at LDB + 75% (m) 0.32 0.25 1.46 0.37 0.43
Depth at LDB + 50% (m) 0.58 0.43 1.01 0.43 Habitat Distribution Substrate Composition

Wetted Width (m) 20.5  4.80 17.0  29.0  20.0  Subdom. Instream Cover: Subdom. Overhead Cover:
Depth at LDB + 25% (m) 0.60 0.42

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site A-01: Apex River
Nunami Stantec Limited - Apex River Study 2022

Dom. Instream Cover: Dom. Overhead Cover:

UTM Location: 19V 526548 7069946 August 16, 2022
Legal Location:

Maximum Depth (m) Dom. Aquatic Veg. Type:

Channel Width (m) 26.0  6.10 22 35.0  20.0  

0.38

4
Max. Depth (m) 0.98 1.15 1.6  0.66

Water Quality Data

RF
71%

P1
17%

P2 0%

P3 5% FL 2% GL 4%
F 19%

SG 4%

LG
18%

C 39%

BL
20%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

6 -
BL -
- -

-

Left Right Left Right Left Right Left Right Left Right
0.18 0.28 0.27 0.18 0.27 0.10 0.25 0.21 0.22 0.17
60 45 50 70 70 60 90 45 60 80
S S S S S S S S MS S
F F F F F F F F F F
O BL O BL O O O O O O
G G G G G G G G G G

N N N N

Volts

Overhead Cover (%):Instream Cover (%):100755025

RF

Habitat Distribution Substrate Composition

50.5  Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

0Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: None None Moderate

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

None
Subdom. Bank Material Overwintering: None None None

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None Moderate

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 66.7 Coupling: PC

Bank Measurements pH: 7.22 Confinement: FC

Embeddedness N N N N L
Dissolved Oxygen (mg/L): 10.61 Bars: SP
Water Temperature (oC): 7.0 Islands: N

Water Quality Data Channel Characteristics
Cobble 60 30 15 10 20
Large Gravel 0 0 5 0 0

Time of Day (HH:MM): 07:19 Pattern: ST

Small Gravel 0 0 0 0 0
Sand 0 0 0 0 0

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 40 70 80 90 80

0

Dominant Habitat Unit RF RF RF
Gradient (%) 1 3 4 4

RF
4

Max. Depth (m) 0.62 0.79 0.74 0.61 0.72

0.16 0.36 0.21

Depth at LDB + 75% (m) 0.27 0.52 0.30 0.27 0.22
Depth at LDB + 50% (m) 0.24 0.30 0.47 0.30 0.33
Depth at LDB + 25% (m) 0.34 0.25
Wetted Width (m) 55.1  48.7  53.0  43.7  47.5  

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site AR-07: Apex River
Nunami Stantec Limited - Apex River Study 2022

Channel Width (m) 61.8  53.0  58 47.0  

UTM Location: 19V 525871 7070396 August 18, 2022
Legal Location: 00-00-000-00W4M

Maximum Depth (m) Dom. Aquatic Veg. Type:

Water Quality Data

RF
99%

R3 1% LG 1%

C 27%

BL
72%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

61 0
DC -
BL -
- -

Left Right Left Right Left Right Left Right Left Right
0.22 0.96 0.14 0.17 0.18 0.25 0.23 0.2 0.18 0.14
45 60 30 45 70 - 45 45 45 45
S S S S S S S S S S
F F F F F F F F F F
O BL O BL BL BL BL O O O
G G G G G G G G G G
N N N N N N N N N

Volts

Overhead Cover (%):Instream Cover (%):100755025

P1

Habitat Distribution Substrate Composition

52.0  Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

0Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: None None good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

poor
Subdom. Bank Material Overwintering: None None good

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning: None None

Dom.  Riparian Veg. Rearing: None None good

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 67.3 Coupling: DC

Bank Measurements pH: 7.12 Confinement: FC

Embeddedness N L L M M
Dissolved Oxygen (mg/L): 10.59 Bars: SP
Water Temperature (oC): 7.0 Islands: N

Water Quality Data Channel Characteristics
Cobble 20 20 40 10 20
Large Gravel 0 60 10 10 10

Time of Day (HH:MM): 07:52 Pattern: SI

Small Gravel 0 10 0 0 0
Sand 0 0 20 70 55

Stream Bed
Organics 0 10 0 0 0

Bedrock 0 0 0 0
Boulder 80 0 30 10 15

0

Dominant Habitat Unit RF P2 P1
Gradient (%) 3 1 1 1

P1
1

Max. Depth (m) 1.43 0.74 1.6  1.78 1.38

0.78 1.00 1.20

Depth at LDB + 75% (m) 0.39 0.70 1.33 1.55 1.17
Depth at LDB + 50% (m) 0.47 0.57 1.10 - -
Depth at LDB + 25% (m) 0.43 0.43
Wetted Width (m) 47.5  34.0  39.0  50.0  50.0  

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site PP-01: Apex River
Nunami Stantec Limited - Apex River Study 2022

Channel Width (m) 50.5  35.0  40 51.0  

UTM Location: 19V 525736 7070513 August 18, 2022
Legal Location: 00-00-000-00W4M

Maximum Depth (m) Dom. Aquatic Veg. Type:

Water Quality Data

RF
22%

P1
49%

P2
29%

F 34%

LG 8%

C 26%

BL
32%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

2 0
BL UC
DC -
- -

Left Right Left Right Left Right Left Right Left Right
0.16 0.15 0.03 0.28 0.16 0.09 0.17 0.38 0.26 0.23
90 80 90 90 90 60 90 70 90 90
S S S S S S S S S S
F F F F F F F F F F None None
O O O O O O O O O O None None
G G G G G G G G G G None None

None None

Volts

Maximum Depth (m) Dom. Aquatic Veg. Type:

Stream Bed
Organics 0 0 0

UTM Location: 19V 525371 7070950 August 20, 2022
Legal Location:

Wetted Width (m) 18.1  25.8  12.3  13.6  10.0  

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site US-04: Apex River
Nunami Stantec Limited - Apex River Study 2022

Channel Width (m) 18.1  25.8  13 14.4  

Max. Depth (m) 0.71 0.53 0.44 0.73 0.71

0.27 0.12 0.32

Depth at LDB + 75% (m) 0.15 0.25 0.17 0.10 0.20
Depth at LDB + 50% (m) 0.14 0.13 0.26 0.35 0.14
Depth at LDB + 25% (m) 0.55 0.10

Dominant Habitat Unit RF FL RF
Gradient (%) 2 1 2 2

RF
2

0 0

Bedrock 0 0 0 0
Boulder 5 5 20 15 15

0

Small Gravel 0 10 0 0 0
Sand 20 20 10 10 10

Water Quality Data Channel Characteristics
Cobble 65 40 60 65 65
Large Gravel 10 25 10 10 10

Time of Day (HH:MM): 11:54 Pattern: IR

Dissolved Oxygen (mg/L): 10.35 Bars: MD
Water Temperature (oC): 9.4 Islands: O

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 65.7 Coupling: DC

Bank Measurements pH: 7.16 Confinement: OC

Embeddedness M M L L L

Poor
Subdom. Bank Material Overwintering: Poor

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning:

Dom.  Riparian Veg. Rearing: Poor-moderate
Subdom. Riparian Veg. Passage: Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

General Comments

0Transect # (Location) Overhead Cover (%):Instream Cover (%):100755025

RF

Habitat Distribution Substrate Composition

10.0  Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

Water Quality Data

RF
46%

R2 4%R3 6%
P3 5%

FL 34%

GL 5%
F 20%

SG 5%

LG
17%

C 49%

BL 9%

Prepared by: CB   Reviewed by: LA



Survey Date:
Watercourse Class:

Restricted Activity Period:

42 -
DC -
BL -

-

Left Right Left Right Left Right Left Right Left Right
0.29 0.06 0.31 0.13 0.17 0.08 0.23 0.11 0.62 0.51
80 45 80 80 90 45 90 20 80 60
S S S S S S S S S S
F F F F F F F F F F None None
O O O O O O O O BL BL None None
G G G G G N G G G G None None

N N N N None None

Volts

Overhead Cover (%):Instream Cover (%):100755025

RF

Habitat Distribution Substrate Composition

7.60 Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

0Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

poor-moderate
Subdom. Bank Material Overwintering: Poor-Moderate

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning:

Dom.  Riparian Veg. Rearing: Poor-moderate

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 66.1 Coupling: DC

Bank Measurements pH: 7.11 Confinement: OC

Embeddedness M L L L
Dissolved Oxygen (mg/L): 10.45 Bars: SD
Water Temperature (oC): 8.5 Islands: N

Water Quality Data Channel Characteristics
Cobble 10 40 40 40 40
Large Gravel 10 10 10 20 10

Time of Day (HH:MM): 08:56 Pattern: IR

Small Gravel 0 0 0 0 0
Sand 30 20 10 20 10

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 50 30 40 20 40

0

Dominant Habitat Unit P1 GL RF
Gradient (%) 1 1 2 4

RF
2

Max. Depth (m) 1.59 0.58 0.34 0.43 0.92

0.17 0.16 0.29

Depth at LDB + 75% (m) 1.1  0.27 0.13 0.20 0.30
Depth at LDB + 50% (m) - 0.22 0.14 0.11 0.28
Depth at LDB + 25% (m) 1.3  0.08
Wetted Width (m) 58.0  54.5  27.4  21.3  7.60

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site US-03: Apex River
Nunami Stantec Limited - Apex River Study 2022

Channel Width (m) 58.0  54.5  27 24.2  

UTM Location: 19V 525419 7071445 August 20, 2022
Legal Location: 00-00-000-00W4M

Maximum Depth (m) Dom. Aquatic Veg. Type:

Water Quality Data

RF
30%

R3 2%

P1
43%

GL
24% F 22%

LG
11%

C 27%

BL
40%
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Survey Date:
Watercourse Class:

Restricted Activity Period:

1 0
BL UC
- -
- -

Left Right Left Right Left Right Left Right Left Right
0.35 0.14 0.13 0.10 0.14 0.10 0.14 0.09 0.23 0.22
90 80 90 90 90 30 90 60 90 90
S S S S S S S S S S
F F F F F F F F F F None None
O O O O O O O O O O None None
G N G G G N G G G G None None

None None

Volts

Overhead Cover (%):Instream Cover (%):100755025

RF

Habitat Distribution Substrate Composition

9.10 Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

0Transect # (Location)

General Comments

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

Subdom. Riparian Veg. Passage: Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Poor
Subdom. Bank Material Overwintering: Poor

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning:

Dom.  Riparian Veg. Rearing: Poor

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 62.4 Coupling: DC

Bank Measurements pH: 7.62 Confinement: OC

Embeddedness L M L L L
Dissolved Oxygen (mg/L): 10.25 Bars: SP
Water Temperature (oC): 10.9 Islands: N

Water Quality Data Channel Characteristics
Cobble 65 30 65 60 75
Large Gravel 20 20 10 20 10

Time of Day (HH:MM): 12:56 Pattern: ST

Small Gravel 0 0 0 0 0
Sand 10 40 20 10 20

Stream Bed
Organics 0 0 0 0 0

Bedrock 0 0 0 0
Boulder 5 10 5 10 5

0

Dominant Habitat Unit R3 P3 GL
Gradient (%) 3 3 3 5

RF
3

Max. Depth (m) 0.75 0.52 0.50 0.30 0.56

0.13 0.16 0.14

Depth at LDB + 75% (m) 0.16 0.35 0.36 0.25 0.11
Depth at LDB + 50% (m) 0.22 0.29 0.17 0.30 0.33
Depth at LDB + 25% (m) 0.40 0.39
Wetted Width (m) 9.60 13.9  18.2  14.3  9.10

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site US-02: Apex River
Nunami Stantec Limited - Apex River Study 2022

Channel Width (m) 9.60 13.9  18 14.5  

UTM Location: 19V 525666 7072105 August 19, 2022
Legal Location: 00-00-000-00W4M

Maximum Depth (m) Dom. Aquatic Veg. Type:

Water Quality Data

RF
64%R2 3%

R3 5%

P2 4%

P3
14%

GL
10% F 19%

LG
14%

C 59%

BL 8%
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Survey Date:
Watercourse Class:

Restricted Activity Period:

21 5
BL UC
- -
- -

Left Right Left Right Left Right Left Right Left Right
0.30 0.36 0.31 0.18 0.20 0.33 0.38 0.31 0.41 0.20
90 90 80 90 90 80 80 80 90 45
S S S S S S S S S S
F F F F F F F F F F None None
O O O O O O O O O O None None
G G G G G G G G G G None None

N N None None

Volts

Maximum Depth (m) Dom. Aquatic Veg. Type:

Stream Bed
Organics 0 0 0

UTM Location: 19V 525685 7072648 August 19, 2022
Legal Location:

Wetted Width (m) 5.80 10.9  6.80 16.0  23.6  

Physical Channel Transect Data Habitat Inventory / Reach Data
Crew Initials: AB, CM

Site US-01: Apex River
Nunami Stantec Limited -Apex River Study 2022

Channel Width (m) 5.80 10.9  6.9 16.0  

Max. Depth (m) 0.96 0.69 0.87 0.91 0.26

0.54 0.34 0.26

Depth at LDB + 75% (m) 0.38 0.38 0.37 0.26 0.19
Depth at LDB + 50% (m) 0.60 0.25 0.44 0.54 0.25
Depth at LDB + 25% (m) 0.42 0.32

Dominant Habitat Unit RF RF R2
Gradient (%) 3 5 4 3

R2
2

0 0

Bedrock 0 0 0 0
Boulder 75 60 70 70 80

0

Small Gravel 0 0 0 0 0
Sand 10 10 10 10 0

Water Quality Data Channel Characteristics
Cobble 15 20 15 20 20
Large Gravel 0 10 5 0 0

Time of Day (HH:MM): 08:40 Pattern: SI

Dissolved Oxygen (mg/L): 10.65 Bars: SP
Water Temperature (oC): 7.8 Islands: I

Bank Height (m) Turbidity (NTU): 0.00 Flow Stage: Moderate
Bank Slope (o) Fish Habitat Assessment Ratings

Sp. Conductivity (µs/cm): 63.1 Coupling: DC

Bank Measurements pH: 7.07 Confinement: OC

Embeddedness L L L L N

Poor
Subdom. Bank Material Overwintering: Poor-moderate

Bank Stability Forage Fish Coarse Fish Sport Fish
Dom. Bank Material Spawning:

Dom.  Riparian Veg. Rearing: Poor-moderate
Subdom. Riparian Veg. Passage: Good

Rel. Abundance
(n) (n)  (#fish/100s)  (#fish/hr) (% of total)

Photo 1: Facing upstream at T3 Photo 2: Facing downstream at T3
Fish Sampling Data

Method Effort Species
Efish Catch Trap Catch Efish CPUE Trap CPUE

Freq. (Hz) Duty Cycle (%) Dist. (m)
Electrofisher Settings

General Comments

0Transect # (Location) Overhead Cover (%):Instream Cover (%):100755025

RF

Habitat Distribution Substrate Composition

32.5  Dom. Instream Cover: Dom. Overhead Cover:
Subdom. Instream Cover: Subdom. Overhead Cover:

Water Quality Data

RF
77%

R2
19%

R3 4% F 5% LG 4%

C 20%

BL
71%
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